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DISSERTATION SECOND. 


PART I. 

* 1 -Jr»S BSSSSSSSSSSSSSSm 


In conformity to the plan which has been traced and executed with so much ability in 
the First Dissertation, I am now to present the reader with an historical sketch of the 
principal discoveries made in Natural Philosophy, from the revival of letters down to the 
present time. In entering on this task, and on looking at the instructive but formidable 
model already set before me, I should experience no small solicitude, did I not trust that 
the subject of which I am to speak, in order to be interesting, needs only to be treated 
with clearness and precision. These two requisites I will endeavour to keep steadily in 
view. 

In the order which I am to follow, I shall be guided solely by a regard to the subser- 
viency *of one science to the progress of another, and to the consequent priority of the 
former in the order of regular study. For this reason, the history of the pure Mathe- 
matics will be first considered, as that science lias been one of the two principal instru- 
ments applied by the moderns to the advancement of natural knowledge. The other 

instrument is Experience j and, therefore, the principles of the inductive method, or qf tlfe 

0 

branch of Logic which teaches the application of experiment and observation to the inter- 
pretation of nature, must be the second object of inquiry \ and in this article 1 shall give 
an account of Bacon’s Philosophy, as applied to Physical investigation. After these two 
sections, whieh may in some measure be considered as introductory, I am to treat of Na- 
ni ss. i|. part i. a 
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tural Philosophy, under the divisions of Mechanics, Astronomy, and Optics. Under the 
general denomination of Mechanics I include the Theory of Motion, ^applied not only 
to solids, but to fluids, both incompressible and elastic. Optics I have placed after Astro- 
nomy, because the discoveries in Mechanics have much less affected the progress of the 
former of these sciences than of the latter. To these will succeed a sixth division, contain- 
ing the laws of the three unknown substances, if, indeed, they may be called substances, 
—Heat, Electricity, and Magnetism. These, though very different, agree in some gene- 
ral characters. They permeate all substances, though not with the same facility ; and, if 
other bodies had been formed in the same manner with them, the idea of impenetrability 
would never have been suggested to the mind. They seem to receive motion, without 
taking any away from the body which communicates it \ so that they can hardly be con- 
sidered as inert. Two of them, I Ieat and Electricity, are perceived by the sense of touch ; 
but the impression which they make does not convey an idea of resistance. The 
third is nofj^perceived by touch > and, therefore, all the thrge might be denominated im- 
palpable substances. If they have any gravity, it cannot be appreciated ; and, for these 
reasons, had it not too paradoxical an appearance, we might class them together as male- 
rial; but incorporeal substances. We know, indeed, nothing of them but as powers, trans- 
ferable from one body to another ; and it is in consequence of this last circumstance alone 
that they are entitled to the name of substances. 

Though the general design of this historical sketch extends from the revival of 
letters to the beginning of the nineteenth century, I shall, in the present Part, confine 
myself entirely, as has been done in the first Discourse, to the period preceding the end 
of the seventeenth century, or, more precisely, to that preceding the invention of the flux- 
ionary calculus, and the discovery of the principle of gravitation one of the most remark- 
jible epochas, without doubt, in the history of human knowledge. 


Section I. 

MATHEMATICS. 

1,. Geometry. 

; The great inheritance of mathematical knowledge which the ancients bequeathed to po- 
sterity could not, on the revival of learning, be ihimediately taken possession of, nor could 

even its existence be discovered, but by degrees. Though the study of the Mathematics 
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had never been entirely abandoned, it had begn reduced to matters, of very- simple and easy ' 
comprehension, sufcli as were merely subservient to practice. There had been men who 
could compute the area of a triangle, draw a meridian line, of even construct a sun-dial, in 
the worst of times; but between such skill, and the capacity to understand or the tagte to 
relish, the demohstrations of Euclid, Apollonius, or Archimedes, there was a great inter- 
val, and many difficulties were to be overcome, for which much time, and mueh aubsidi- ? 
ary knowledge, were necessary. The repositories of the ancient treasures were to be open-, 
ed, and made accessible ; the knowledge of the languages was to be acquired,^. the manu- 
scripts were to be decyphered ; and the skill of the grammarian and the critic were to pre- 
cede, in a certain degree, that of the geometrician or the astronomer. . The obligations 
wh ich we have to those who undertook this, lahorious and: irksome task, and who 
rescued the ancient books from the prisons to which ignorance and barbarism had con- 
demned them, and from the final destruction by which they must soon have been overtaken, 
are such as we can never sufficiently acknowledge ; and,, indeed, we shall never know even the 
names of many of the benefactors to whom our thanks are due. In the midst, of the wars, 

the confusion, and bloodshed, which overwhelmed Europe during the middle ages, the re- 

* , , 

ligious houses and monasteries afforded to the remains of ancient learning an asylum, which 

a salutary prejudice forced even the most lawless to respect ; and the authors who Jhave 

given the best account of the revival of letters, agree that it is in a great measure to those 

establishments that we owe the safety of the books which have kept alive the scientific .and' 

literary attainments of Greece and Rome. 

* * 

The study of the remains of antiquity gradually produced men of taste and intelligence, 
who were able to correct the faults of the manuscripts they copied, and to .explain the dif- 
ficulties of the authors they translated. Such were Purbach, Regiomontanus, Comman- 
dine, Maurolycus, and many others. By their means, the writings, of Euclid, Archi- 
medes, Apollonius, Ptolemy, and Pappus, became known and accessible to men of 
science. Arabia contributed its share towards this great renovation, and from the language 
of that country was derived the knowledge of many Greek books, of the originals of which, 
some were not found till long afterwards, and others have never yet been discovered. 

In nothing, perhaps, is the inventive and elegant genius of the Greek? better exem- 
plified than in their geometry. The elementary truths of that science were connected by 
Euclid into one great chain, beginning from the axioms, and extending to thfc properties 
of the five regular solids ; the whole digested into such admirable order, and explained 
with such clearness and precision, that no similar work of superior excellence has appeared, 
even in the present advanced state of mathematical science. 
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Archimedes had assailed the more difficult problems of geometry, and by means of the 
method of Exhaustions, had demonstrated many curious and important theorems, with re- 
gard to the lengths and areas of curves, and the contents of solids. The same great geo- 
meter had given a beginning to physico-mathcinatical science, by investigating several pro- 
positions, and resolving several problems in Mechanics and Hydrostatics. 

Apollonius had treated of the Conic Sections, — the Curves which, after the circle, are 
the most simple and important in geometry ; and, by his elaborate, and profound re- 
searches, had laid the foundation of discoveries which were to illustrate very distant ages. 

Another great invention, the Geometrical Analysis, ascribed very generally to the Pla- 
tonic school, but most successfully cultivated by the geometer just named, is one of the 
most ingenious and beautiful contrivances in the mathematics. It is a method of discover- 
ing truth by reasoning concerning things unknown, or propositions merely supposed, as if 
the one were given, or the other" were really true. A quantity that is unknown, is only to 
be found from the relations which it bears to quantities that are known. By reasoning on 
. these relations, we como at last to some one so simple, that the thing sought is thereby de- 
termined. By this analytical process, therefore, the thing required is discovered, and we 
are at the same time put in possession of an instrument by which new truths may be found 
out, and which, when skill in using it has been acquired by practice, may be applied to an 
unlimited extent. 

A similar process enables us to discover the demonstrations of propositions, supposed to 
be true, or, if not true, to discover that they arc false. 

This method, to the consideration of which we shall again have an opportunity of re- 
turning, was perhaps the most valuable part of the ancient mathematics, inasmuch as a 
method of discovering truth is more valuable than the truths it has already discovered. 
Unfortunately, however, the fragments containing this precious remnant had suffered more 
from the injuries of time than almost any other. 

In the fifteenth century, Regiomontanus, already mentioned, is the mathematician who 
holds the highest rank. To him we owe many translations and commentaries, together 
with several original and valuable works of his own. Trigonometry, which had never been 
known to the Greeks as a separate science, and which took that form in Arabia, advanced, 
in the hands of Regiomontanus, to a great degree of perfection, and approached very near 
to .the condition which it has attained at the present day. He also introduced the use of 
decimal fractions into arithmetic, and thereby gave to that scale its full extent, and to 
numerical computation the utmost degree of simplicity and enlargement which it seems 
capable of attaining. 
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This eminent man was cut off in the prime of life ; and his untimely death* says Mir 
Smith, amidst innumerable projects .for the advancement of science, is even at this day a 
matter of regret. 1 He was bui&ed^inPthe Pantheon jst Rome ; and the honours paid to 
him at his death prove that science had now become a distinction which the great were 
disposed to recognise. 

Werner, who lived in the end of this century, is the first among the moderns , who ap- 
pears* to have been acquainted with the geometrical analysis. *His writings are very 
rare, and I have never had an opportunity of* examining them* What I here assert is 
on the authority of Montucla, whose judgment in this matter may be safely relied on, as 
he lias shown, by many instances, that he was well acquainted with the nature of the ana- 
lysis referred to. It is not a little remarkable that Werner should, have understood this . 
subject, when we find many eminent mathematicians, long after his time, entirely unac- 
quainted with it, and continually expressing their astonishment how the aqcient geometers 
found out those simple and elegant constructions and demonstrations, of which they have 
given so many examples. In the days of Werner, there was no ancient book known ex- 
cept the Data of Euclid, from which any information concerning the geometrical analysis 
could be collected ; and it is highly to his credit, that, without any other help, he should 
have come to the knowledge of a method not a little recondite in its principles, and among 
the finest inventions either of ancient or of modern science. Werner resolved, by means 
of it, Archimedes’s problem of cutting a sphere into two segments, having a given ratio 
to one another. He proposed also to translate, from the Arabic, the work of Apollonius, 
entitled Sectio Rationis, rightly judging it to be an elementary work in that analysis, 
and to come next after the Data of Euclid. * 

Benedetto, an Italian mathematician, appears also to have been very early acquainted 
with the principles of the same ingenious method, as he published a book on the geome- 
trical analysis at Turin in 1,585. 

Maurolycus of Messina flourished in the middle of the sixteenth century, and is justly 
regarded as the first geometer of that age. Beside furnishing manH^eble translations 
and commentaries, he wrote a treatise on the conic sections, which is highly esteemed. He 

4 t ^ « 

endeavoured also to restore the fifth book of the conics of Apollonius, in which that geo- 
meter treated of the maxima and minima of the conic sections. His writings all indicate 


1 History of Astronomy, p. f)0. Regiomontanus was born in 1456, and died in 1496. 
J Sec Montucla, Vol. I. p. 531. 
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a man of clear conceptions, and of a strong understanding j though -he is taxed with hav- 
ing dealt in astrological prediction. 

In the early part of the seventeenth century, Cavalleri was particularly distinguished, 
and made an advance in the higher geometry, which occupies the middle place between 
the discoveries of Archimedes and those of Newton. 

For the purpose of determining the lengths and areas of curves, and the contents of 
solids contained within curve superficies, the ancients had invented a method, to which the 
name of Exhaustions has been given ; and in nothing, perhaps, have they more displayed 
their powers of mathematical invention. 

Whenever it . is required to measure the space bounded by curve lines, the length of a 
Curve, or the solid contained within a curve superficies, the investigation does not fall with- 
in the range of elementary geometry. Rectilineal figures arc compared, on the principle 
of superposition, by help of the notion of equality which is derived from the coincidence 
of magnitudes both similar and equal. Two rectangles of equal bases and equal altitudes 
are held to be equal, because they can perfectly coincide. A rectangle and an oblique 
angled parallelogram, having equal bases and altitudes, are shown to be equal, because the 
same triangle, taken from the rectangle on one side, and added to it on the other, converts 
it into the parallelogram ; and thus two magnitudes which are not similar, are shown to 
have equal areas. In like manner, if a triangle and a parallelogram have the same base 
and altitude, the triangle is shown to be ha If the parallelogram ; because, if to the triangle 
there be added another, similar and equal to itself, but in the reverse position, the two to- 
gether will compose a parallelogram, having the same base and altitude with the given tri- 
angle. The same is true of the comparison of all other rectilineal figures j and if tlgp 
reasoning be carefully analyzed, it will always be found to be reducible to the primitive and 
original idea of equality, derived from things that coincide or occupy the same space ; 
that is to say, the areas which are proved equal are always such as, by the addition or 
subtraction of equal and similar parts, may be rendered capable of coinciding with one 
another. 

This principle, which is quite general with respect to rectilineal figures, must fail, when we 
would compare curvilincal and rectilineal spaces with one another, and make the latter serve 
as measures of the former, because no addition or subtraction of rectilineal figures can ever 
produce a figure which is curvilincal. It is possible, indeed, to combine curvilineal 
figures, so as to produce one that is rectilineal ; but this principle is of very limited extent ; 
it led to the quadrature of the lunula : of Hippocrates, but has hardly furnished any other 
result .which can be couriered as valuable in science. 
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•In the difficulty to which geometers were thus 'reduced* it might- occur, that, by in.. 

scribing a rectilineal figure within a curve, and circumscribing another round it, two limits 
could be obtained, one greater and ^ie : -other less than the area required* It was «lsn evi- 
dent, that, by increasing the number) and diminishing the sides of those figures, the two 
limits might be brought continually nearer to one another, and of course nearer to the cur- 
vilinear area, which was always intermediate between them. ' . In prosecuting this sort of 
approximation, a result was at length found out, which must have occasioned no less 
surprise than delight to the mathematician who first encountered it*- The result I mean ' 
is, that, when the series of inscribed figures was continually increased, by multiplying the 
number of the sides, and diminishing their size, there was an assignable rectilineal area, to , 
which they continually approached, so as to come nearer frfthau any difference that could 
be supposed. The same limit would also be obseryed to belong to the circumscribed 
figures, and therefore it could be no other than the curvilineal area required. 

It appears to have been to Archimedes that a truth of this sort first occurred, when he 
found that two-thirds of the rectangle, under the ordinate and abscissa of a parabola, was a 
limit always greater than the inscribed rectilineal figure, 'and less than the circumscribedr 
In some other curves, a similar conclusion was found, and Archimedes contrived to show 
that it was impossible to suppose that the area of the curve could differ from the said limit, 
without admitting that the circumscribed figure might become less, or the inscribed' figure 
greater than the curve itself. The method of Exhaustions, was the name given to the in- 
direct demonstrations thus formed. Though few things more ingenious than this method, 
have been devised, and though nothing could be more conclusive than the demonstrations 
rg^ting from it, yet jt laboured under two very considerable defects. In the first place, 
tfiyprocess by which the demonstration was obtained was long and difficult j and, in the 
second place, it was indirect, giving no insight into the principle on which the investiga- 
tion was founded. Of consequence, it did not enable one to find out similar demonstra- 
tions, nor increase one's power of making more discoveries of the same kind. It was a de- 
monstration purely synthetical, and required, as all indirect reasoning must do, tliat the 
conclusion should be known before the reasoning is begun. A more compendious, and a 
more analytical method, was therefore much to be wished for, and was an improvement, » 
which, at a moment when the field of mathematical science was enlarging so fast, seemed 
particularly to be required. 

Cavalleri, born at Milan in the year 1398, is the person by whom this great improvement 
was made. The principle on which he p^jpceeded was, that areas may be considered as 
made up of an infinite number of parallel lines ; solids of an. infinite number of parallel 
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planes $ and even lines themselves, whether curve or straight, of an infinite number of 
points. The cubature of a solid being thus reduced to the summation of a series of planes, 
tend the quadrature of a curve to the summation of a series of ordinates, each of the investi- 
gations was reduced to something more simple. It added to this simplicity not a little, 
that the sums of series are often more easily found, when the number of terms is infinitely 
great, than when it is finite, and actually assigned. 

It appears that a tract on stereometry, written by Kepler, whose name will hereafter be 
often mentioned, first led Cavalleri to take this view of geometrical magnitudes. In that 
tract, which was published in 1615, the measurement of many solids was proposed, which 
had not before fallen under the consideration of mathematicians. Such, for example, was 
that of the solids generated by the revolution of a curve, not about its axis, but about any 
line whatsoever. Solids of that kind, on account of their affinity with the figure of casks, 
and vessels actually employed for containing liquids,' appeared to Kepler to offer both 
curious and useful subjects of investigation. There were no less tlian ciglity-four such 
solids, which he proposed for the consideration of mathematicians. He was, however, himself 
unequal to the task of resolving any but a small number of the simplest of these problems. 
In those solutions, he was bold enough to introduce into geometry, for the first time, the 
idea of infinitely great and infinitely small quantities, and by this apparent departure from 
the rigour of the science, he rendered it in fact a most essential service. Kepler conceived 
a circle to be composed of an infinite number of triangles, having their common vertex in 
the centre of the circle, and their infinitely -small bases in the circumference. It is to be 
remarked, that Galileo had also introduced the notion of infinitely small quantities, in his 
first dialogue, De Mcchanica, where he treats of a cylinder cut out of a h£misphejtttt 
and he has done the same in treating of the acceleration of falling bodies. Cavalleri tos 
the friend and disciple of Galileo, but much more profound in the mathematics. In his 
hands the idea took a more regular and systematic form, and was explained in his work on 
indivisibles, published in 1635. 

The rule for summing an infinite scries of terms in arithmetical progression had been 
long known, and the application of it to find the area of a triungle, according to the method 
of indivisibles, was a matter of no difficulty. The next step was, supposing a series of lines 
in arithmetical progression, and squares to he described on each of them, to find what ratio 
the sum of all these squares hears to the greatest square, taken as often as there are terms 
in the progression. Cavalleri showed, that when the number of terms is infinitely great, 
the first of these stuns is just one-third .of the s^pond. This evidently led to the cubature 
of many solids. 



SECOND DISSERTATION. 


9 


' Proceeding one step farther, he sought for the sum of the cubes of the same lines, and 
found it to be one-fourth of the greatest, taken^as often as there are terms ; and, contin uing 
.this investigation, lie was able to assign the sum of the; nth powers of a series in arithmetical 

t 

progression, supposing always the difference of the terms to be infinitely small, and their 
number to be infinitely great. The number of curious results obtained from these investi- 
gations may be easily conceived. It gave, over geometrical problems of the higher class, 
the same power which the integral calculus, or the inverse method of fluxions does, in the 
case when the exponent of the variable quantity is an integer. The method of indivisibles, 
however, was not without difficulties, and could not but be liable to objection, with those 
accustomed to the rigorous exactness of the ancient geometry. In strictness, lines, how- 
ever multiplied, can never make an area, or any thing but a line ; nor can areas, however 
they may be added together, compose a solid, or any thing but an area. This is certainly 
true, and yet the conclusions of Cavalleri, deduced on a contrary supposition, are true also. 
This happened, because, though the suppositions that a certain series of lines, infinite in 
number, and contiguous to one another, may compose a certain area, and that another 
series may compose another area, are neither of them true ; yet is it strictly true, that the 
one of these areas must have to the other the same ratio which the sum of the one series of 
lines has to the sum of the other series. Thus, it is the ratios of the areas, and not the 
areas absolutely considered, which are determined by the reasonings of Cavalleri ; and that 
this determination of their ratios is quite accurate, can very readily be demonstrated by the 
method of exhaustions. 

The method of indivisibles, from the great facility with which it could be managed, 
furnished a most ready method of ascertaining the ratios of areas and solids to one ano- 
ther, and, therefore, scarcely seems to deserve the epithet which Newton himself be- 
stows upon it, of involving in its conceptions something harsh, (durum,') and not easy to 
be admitted. It was the doctrine of infinitely small quantities carried to the extreme, 
and gave at once the result of an infinite series of successive approximations. Nothing, 
perhaps, more ingenious, and cortainiy nothing more happy, j^sver was contrived, than to 
arrive at the conclusion of all these approximations, without going through the approxi- 
mations themselves. This is the purpose served by introducing into mathematics the con- 
sideration of quantities infinitely small in size, and infinitely great in number ; ideas 
which, however inaccurate they may seem, yet, when carefully and analogically reasoned 
upon, have never led into error. 

Geometry owes to Cavalleri, not only the general method just described, but many par- 
ticular theorems, which that method was the instrument of discovering. Among these is 
diss. y. part i. B 
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the very remarkable proposition, that as Jour right angles, to the excess of the three angles 
of any spherical triangle , above two right angles, so is the superficies oj' the hemisphere to 
the area of the triangle. At that time, however, science was advancing sd fast 1 , and the 
human mind was everywhere expanding itself with so much energy, that the same dis- 
covery was likely to be made by more individuals than one at the same time. It was 
not known in Italy in when this determination of the area of a spherical triangle 

was given by Cavalleri, that it had been published three years before ljjy Albert Girard, a 
mathematician of the Low Countries, of whose inventive powers we shall soon have more 
occasion to speak. 

The Cycloid afforded a number of problems, well calculated to exercise the proficients 
in the geometry of indivisibles, or of infinites. It. is the curve described by a point in the 
circumference of a circle, while the circle itself rolls in a straight line along a plane. It 
is not quite certain when this curve, so remarkable for its curious properties, and for the 
place which it occupies in the history of geometry, first drew the attention of mathemati- 
cians. In the year Galileo informed his friend Torricelli, that, forty years before 

that time, he had thought of this curve, on account of its shape, aud the graceful form it 
would give to arches in architecture. The same philosopher had endeavoured to find the 
area of the cycloid ; but though he was one of those who first introduced the consideration 
of infinites into geometry, lie was not expert enough in the use of that doctrine, to be 
able to resolve this problem. It is still more extraordinary, that the same problem proved 
too difficult for Cavalleri, though he certainly was in complete possession of the principles 
by which it was to be resolved. It is, however, not easy to determine whether it be to 
Torricelli, the scholar of Cavalleri, and his successor in genius and talents, or to Roberval, 
u French mathematician of the same period, and a man also of great originality and inven- 
tion, that science is indebted for the first quadrature of the cycloid, or the proof that its 
area is three times that of its generating circle. Both these mathematicians laid claim to 
it. The French and Italians each took the part of their own countryman ; and in their 
zeal have so perplexed the question, that it is hard to say on which side the truth is to be 
found. Torricelli, however, was a man of a mild, amiable, and candid disposition ; Ro- 
berval of a temper irritable, violent, and envious ; so that, in as far as the testimony of 
the individuals themselves is concerned, there is no doubt which ought to preponde- 
rate. They had both the skill and talent which fitted them for this, or even for more 
difficult researches. 

The other properties of this curve, those that respect its tangents, its length, its curva- 
ture, &c. exercised the ingenuity, not only of the geometers just mentioned, but of Wren, 
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Wallis, Huygens, and, even after the invention of the integral calculus, of Newton, Leib- 
nitz, and Bernoulli. 

t Robcrval also improved the method of quadratures invented by Cavalleri, and extended 
his solutions to the case, when the powers of the terms in the arithmetical progression of 
which the sum was to be found were fractional j and Wallis added the case when they 
were negative. Fermat, who, in his inventive resources, as well as in the correctness of his 
mathematical taste? 1 yielded to none of his contemporaries, applied the consideration of 
infinitely smaH quantities to determine the maxima and minima of the ordinates of 
curves, as also their tangents. Barrow, somewhat later, did the same in England. After- 
wards the geometry of infinites fell into the hands of Leibnitz and Newton, and acquired 
that new character which marks so distinguished an era in the mathematical sciences. 


2. Algebra. 

It was not from Greece alone that the light proceeded which dispelled the darkness of 
the middle ages ; for, with the first dawn of that light, a mathematical science, of a name 
and character unknown to the geometers of antiquity, was received in Europe from Ara- 
bia. As early as the beginning of the thirteenth century, Leonardo, a merchant of Pisa, 
having made frequent visits to the East, in the course of commercial adventure, returned 
to Italy enriched by the traffic, and instructed by the science of those countries. He 
brought with him the knowledge of Algebra ; and a late writer quotes a manuscript of 
his, bearing the date of 1202, and another that of 1228. * The importation of Algebra 
into Europe is thus carried back nearly 200 years farther than has generally been suppos- 
ed, for Leonardo has been represented as flourishing in the end of the fourteenth century, 
instead of the very beginning of the thirteenth. It appears by an extract from his manu- 
script, published by the above author, that his knowledge of Algebra extended as far as 
quadratic equations. The language was very imperfect, corresponding to the infancy of 
the science ; the quantities and the operations being expressed in words, with the help on- 
ly of a few abbreviations. The rule for resolving quadratics by completing the square, is 
demonstrated geometrically. 

Though Algebra was brought into Europe from Arabia, it is by no means certain that 


1 lie also was very skilful in the geometric analysis, and seems to have more thoroughly imbibed the spi- . 
rit of that ingenious invention than any of the moderns before Halley. 
s M. Cossali of Pisa, in a Tract on the Origin of Algebra, 1797. 
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this last is its native country. There is, indeed, reason to think that its invention milk 
be sought for much farther to the East, and probably not nearer than Indostan. We are 
assured by the Arabian writers, that Mahomet Hen Musa of Chorasan, distinguished foe 
his mathematical knowledge, travelled, about the year 959, into India, for the purpose of 
receiving farther instruction in the science which he cultivated. It is likewise certain, 
that some books, which have lately been brought from India into this country, treat of al- 
gebra in a manner that has every appearance of originality, or at least of being derived 
from no source with which we are at all acquainted. 

Before the time of Leonardo of Pisa, an important acquisition, also from the East, had 
greatly improved the science of arithmetic. This was the use of the Arabic notation, and 
the contrivance of making the same character change its signification, according to a fixed 
rule, when it changed its position, being increased tenfold for every place that it advanced 
towards the left. The knowledge of this simple but refined artifice was learned from the 
Moors by Gerbert, a monk of the Low Countries, in the tenth century, and by him made 
known in Europe. Gerbert was afterwards Pope, by the name of Silvester the Second ; 
but from that high dignity derived much less glory than from having instructed his coun- 
trymen in the decimal notation. 

The writings of Leonardo, above mentioned, have remained in manuscript ; and the 
first printed book in Algebra is that of Lucas de Burgo, a Franciscan, who, towards the 
end of the fifteenth century, travelled, like Leonardo, into the East, and was there in- 
structed in the principles of algebra. The characters employed in his work, as in those 
of I-conardo, are mere abbreviations of words. The letters p and m denote plus and mi- 
nus ; and the rule is laid down, that, in multiplication, plus into minus gives tnhms, but 
minus into minus gives plus. Thus the first appearance of Algebra is merely that of a 
system of short-hand writing, or an abbreviation of common language, applied to the so- 
lution of arithmetical problems. It was a contrivance merely to save trouble ; and yet to 
this contrivance we are indebted for the most philosophical and refined art which men 
have yet employed for the expression of their thoughts. This scientific language, there- 
fore, like those in common use, has grown up slowly, from a very weak and imperfect 
state, till it has reached the condition in which it is now found. 

Though in all this the moderns received none of their information from the Greeks, 
yet a work in the Greek language, treating of arithmetical questions, in a- manner that 
may be accounted algebraic, was discovered in the course of the next century, and given 
to the world, in a Latin translation, by Xylander, in 1575. This is the work of Diophan- 
tus of Alexandria, who had composed thirteen books of Arithmetical Questions, and is sup- 



SECOND DISSERTATION. 


13 


parsed to have flourished about 150 years after the Christian era. The questions he re- 
solves are often of considerable difficulty j and a great deal of address is displayed in 
jS taring them, so as to bring out equations of such a form, os to involve only one power of 
the unknown quantity. The expression is that of common language, abbreviated and 
assisted by a few symbols. The investigations do not extend beyond quadratic equations ; 
they are, however, extremely ingenious, and prove the author to have been a man of talent, 
though the instrument he worked with was weak and imperfect. 

The name of Cardan is famous in the history of 'Algebra. He was born at Milan in 
1501, and was a man in whose character good and ill, strength and weakness, were mixed 
up in singular profusion. With great talents and industry, he was capricious, insincere, 
and vain-glorious to excess. Though a man of real science, he professed divination, and 
was such a believer in the influence of the stars, that he died tp a accomplish an astrological 
prediction. He remains, accordingly, a melancholy proof, that there is no folly or weak- 
ness too great to be united to high intellectual attainments. 

Before his time very little advance had been made in the solution of any equations high- 
er than the second degree ; except that, as we are told, about the year 1508, Scipio 
Ferrci, professor of mathematics at Bologna, had found out a rule for resolving one of the 
cases of cubic equations, which, however, he concealed, or communicated only to a few of 
his scholars. One of these, Florido, on the strength of the secret he possessed, agreeably 
to a practice then common among mathematicians, challenged Tartalea of Brescia, to con- 
tend with him in the solution of algebraic problems. Florido had at first the advantage ; 
but Tartalea, being a man of ingenuity, soon discovered his rule, and also another much 
more general, in consequence of which, he came off at last victorious. By the report of this 
victory, the curiosity of Cardan was strongly excited ; for, though he was himself much 
versed in the mathematics, he had not been able to discover a method of resolving equa- 
tions higher than the second degree. By the most earnest and importunate solicitation, 
he wrung from Tartalea the secret of his rules, but not till he had bound himself, by pro- 
mises and oaths, never to divulge them. Tartalea did not communicate the* demonstra- 
tions, which, however, Cardan soon found out, and extended, in a very ingenious and 
systematic manner, to all cubic equations whatsoever. Thus possessed of an important 
discovery, which was at least in a great part his own, he soon forgot his promises to Tar- 
talca, and published the whole in 1545, not concealing, however, what he owed to the 
latter. Though a proceeding, so directly contrary to an express stipulation, cannot be 
defended, one does not much regret the disappointment of any man who would make a 
mystery of knowledge, or keep his discoveries a secret, for purposes merely selfish. 
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Thus was first published the rule which still bears the name of Cardan, and which/ at 
this day, marks a point in the progress of algebraic investigation, which all the efforts of 
succeeding analysts have hardly been able to go beyond. As to the general dftctrine of; 
equations, it appears that Cardan was acquainted both with the negative and positive roots, 
the former of which he called by the name of false roots. He also knew that the num- 
ber of positive, or, as he called them, true roots, is equal to the number of the changes of 
the signs of the terms ; and that the coefficient of the second term is. the difference be- 
tween the sum of the true and the false roots. He also had perceived the difficulty of 
that case of cubic equations, which cannot be reduced to his own rule. He was not able 
to overcome the difficulty, but showed how, in all cases, an approximation to the roots 
might be obtained. 

There is the more merit in these discoveries, that the language of Algebra still remain- 
ed very imperfect, and consisted merely of abbreviations of words. Mathematicians were 
then in the practice of putting their rules into verse. Cardan has given his a poetical 
dress, in which, as may be supposed, they are very awkward and obscure j for whatever 
assistance in this way is given to the memory, must be entirely at the expence of the un- 
derstanding. It is, at the same time, a proof that the language of Algebra was very im- 
perfect. Nobody now thinks of translating an algebraic formula into verse ; because, if 
one has acquired any familiarity with the language of the science, the formula will be 
more easily remembered than any thing that can be substituted in its room. 

Italy was not tbe only country into which the algebraic analysis had by this time found 
its way j in Germany it had also made considerable progress, and Stiphelius, in a book 
of Algebra, published at Nuremberg in 1,014, employed the same numeral exponents of 
powers, both positive and negative, which we now use, as far as integer numbers are con- 
cerned ; but lie did not carry the solution of equations farther than the second degree. 
He introduced the same characters for plus and minus which are at present employed. 

Robert Reeorde, an English mathematician, published about this time, or a few years 
later, the first English treatise on Algebra, and he there introduced the same sign of equa- 
lity which is now in use. 

The properties of algebraic equations were discovered, however, very slowly. Pelitarius, 
a French mathematician, in a treatise which bears the date of 1558, is the first who ob- 
served that the root of an equation is a divisor of the last term ; and he remarked also 
this curious property of numbers, that the sum of the cubes of the natural numbers is the 
square of the sum of the numbers themselves. 

The knowledge of the solution of' cubic equations was still confined to Italy. Bombelli, 
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^mathematician of that country, gave a regular treatise on Algebra, and considered, with 
very particular attention, the irreducible case of Cardan's rule. He was the first who 
v made the*remark, that the problems belonging to that case can always be resolved by the 
trisection of an arch.* 

Vieta was a very learned man, and an excellent mathematician, remarkable both for in* 
dustry and invention. He was the first who employed letters to denote the known as well 
as the unknown quantities, so that it was with him that the language of algebra first be- 
came capable of expressing general truths, and attained to that extension which has 
since rendered it such a powerful instrument of investigation. He has also given new 
demonstrations of the rule for resolving cubic, and even biquadratic equations. He also 
discovered the relation between the roots of an equation of any degree, and the coefficients 
of its terms, though only in the case where none of the terms are wanting, and where all 
the roots are real or positive. It is, indeed, extremely curious to remark, how gradually 
the truths of this sort came in sight. This proposition belonged to a general truth, the 
greater part of which remained yet to be discovered. Vieta’s treatises were originally pub- 
lished about the year 1(500, and were afterwards collected into one volume by Schooten, in 
1 (> 4 (>. 

Iu speaking of this illustrious man, Vieta, we must not omit his improvements in trigono- 
metry, and still less his treatise on angular sections, which was a most important applica- 
tion of Algebra to investigate the theorems, and resolve the problems of geometry. He 
also restored some of the books of Apollonius, in a manner highly creditable to his own 
ingenuity, but not perfectly in the taste of the Greek geometry ; because, though the con- 
structions arc elegant, the demonstrations are all synthetical. 

About the same period. Algebra became greatly indebted to Albert Girard, a Flemish 
mathematician, whose principal work, Invention Nouvelle cn Algebre , was printed 


1 A passage in Bombcllfs book, relative to the Algebra of India, has become more interesting, from the 
information concerning the science of that country, which lias reached Europe within the last twenty 
years. lie tells us, that he had seen in the Vatican library, a manuscript of a certain Diophantus, a Greek 
author, which he admired so much, that he had formed the design of translating it. He adds, that in this 
manuscript he had found the Indian authors often quoted; from which it appeared, that Algebra was known 
to the Indians before it was known to the Arabians. Nothing, however, of all this is to be found in the 
work of Diophantus, which was published about three years after the time when Bombelli wrote. As it is, 
at the same time, impossible that he could be so much mistaken about a manuscript which he had parti- 
cularly examined, this passage remains a mystery, which those who are curious about the ancient history 
of science would be very glad to have unravelled. See Hutton's History of Algebra. 
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in 1669. This ingenious author perceived a greater extent, but not yet the wHWe of the 
truth, partially discovered by Vieta, viz. the successive - formation of the coefficients of an 
equation from the sum of the roots ; the sum of their products taken two and two ; the 
same taken three and three, &c. whether the roots be positive or negative. He appeal's 
also to have been the first who understood the use of negative roots in the solution of geo- 
metrical problems, and is the author of the figurative expression, which gives to negative 
quantities the name of quantities less than nothing ; a phrase that has, been severely cen- 
sured by those who forget that there are correct ideas, which correct language can 
hardly be made to express. The same mathematician conceived the notion of imagi- 
nary roots, and showed that the number of the roots of an equation could not exceed 
the exponent of the highest power of the unknown quantity. lie was also in possession of 
the very refined and difficult rule, which forms the. sums of the powers of the roots of an 
equation from the coefficients of its terms. This is the greatest list of discoveries which 
the history of any algebraist could yet furnish. 

The person next in order, as an inventor in Algebra, is Thomas Harriot, an English ma- 
thematician, whose book, Artis Analytical Praxis, was published after his death, in 
1631. This book contains the genesis of all equations, by the continued multiplication of 
simple equations ; that is to say, it explains the truth in its full extent, to which Vieta and 
Girard hod been approximating. By Harriot also, the method of extracting the roots of 
equations was greatly improved ; the smaller letters of the alphabet, instead of the capital 
letters employed by Vieta, were introduced ; and by this improvement, trifling, indeed, 
compared with the rest, the form and exterior of algebraic expression were brought nearer 
to those which are now in use. 

I have been the more careful to note very particularly the degrees by which the pro- 
perties of equations were thus unfolded, because I think it forms an instance hardly paral- 
leled in science, where a succession of able men, without going wrong, advanced, neverthe- 
less, so slowly in the discovery of a truth which, when known, does not seem to be of a very 
hidden and abstruse nature. Their slow progress arose from this, that they worked with 
an instrument, the use of which they did not fully comprehend, and employed a language 
which expressed more than they were prepared to understand $ — a language which, under 
the notion, first of negative and then of imaginary quantities, seemed to involve such mys- 
teries as the accuracy of mathematical science must necessarily refuse to admit. 

The distinguished author of whom I have just been speaking was born at Oxford in 
15 GO. He was employed in the second expedition sent out by Sir Walter Ralegh to Vir- 




gis$ia, and. on hi* irtWB published 
himself ent irely to the study of the 
, scripts, tktely discovered, that Ifitf 
\filO, not more than a month later 
'satellites, and on the comets of 1607. iwTof aJHBV. 1 

The succession of discoveries, »boT<*' reiififceL . I 

-■ 4 . e- . 

coaskfereil, into. a fljnte of perfection, little .jtebyt&jf that; 
moment, ft vnta tho* prepared for the 

which forms one most impoft-ant-cpeiobW in t>h« v * ' ’ “ * 

This was the application of the algebraic 'Analysts, 
properties, of curve lines, and, consequently, to 

is often said, that Deajcartvs was the first who applitht in- 
accurate ; for such applications had been made ' ni hil;tre*- 

tise on angular sections, The invention juaf j mentionjwi » ‘'.liodtyajp^to^V jprsipi<U%.y of 
Descartes, and opened up vast fields of - diswwwy for .those oowe itftth* 
h ini . 

The work in which this was contained ij a tract of m> rtu>re than }06 qaarto page * ; 
and there is proliably no book of the same me .which hatt cotdetTe<l *o jpuch and so 
celebrity on its author. It was first published in 1 637b v -• . y .• ; yV ^ 

In the first of the three books into w hich the trace just mentiovod it fiwjjJed, thie wdior 
begins with the consideration of such geometrical, problfrta* as saawbe reso tty i by CHtdt* j 
and straight lines ; and explains the method of constructing algebraic formulas, or ol 
translating a truth from the language of algebra into that of ghotao^tty. t}ipn jiroctedi 

to this consideration of the problem, known among the* ancient* Hy tl^ naw of tl^ . 
ad quutuvr rectus, and treated of by Apollonius wui Pappus. / Tb$ ^Igcbwc aaaAlyrofr 
afforded a method of revolving this problem in Jt* foil extent .j and the of 

it is again resumed in the second bobk* Idle thing required is, to And the locus of a 

point, from which, if perpendiculars be drawn to four lines given ia position, a gWca 

function of these perpendiculars, in which the variable quantities are qtdy two dijqaen- 


1 The manuscripts which contain theae obi treat ion a, and ptobaWy rutmy other thiiigs of great intercut, 
are preserved in the collection of the Earl of Egremont^ having come into die jpoisewiiop of his family from . 
Henry Percy Earl of Northumberland, a must liberal patron of science, with whom II air id t appear* to ha t# ' 
chiefly lived after hin return from Virginia 
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sious, shall be always of the same magnitude.* Descartes shows the locus, on this hypo- 
thesis, to be always a conic section ; and he distinguishes the cases in which it is a circle, 
an ellipsis, a parabola, or a hyperbola. It was an instance of the most extensive fiivestiga-, 
tion which had yet been undertaken in geometry', though, to render it a complete solo/ 
tion of the problem, much more detail was doubtless necessary. The investigation is ex-' 
tended to the cast's where the function, which remains the same, is of three, lour, or live 
dimensions, and where the locus is a line of a higher order, though it may, in certain 
circumstances, become a conic section. The lines given in position may be more than 
four, or than any given number ; and the lines drawn to them may cither be perpendi- 
culars, or lint's making given angles with them. The same analysis applies to all the 
eases •, and this problem, therefore, afforded an excellent example of the use of* algebra 
in the investigation of geometrical propositions. The author takes notice of the unwilling- 
ness of the ancients to transfer the language of arithmetic into geometry, so that they were 
forced to have recourse to very circuitous methods of expressing those relations of quan- 
tity in which powers beyond the third are introduced. Indeed, to deliver investigation 
from those modes of expression which involve the composition of ratios, and to substitute 
in their room ihe multiplication of the numerical measures, is of itself a very great advan- 
tage, arising from the introduction of algebra into geometry. 

In this book also, an ingenious method of drawing tangents to curves is proposed bv 
Descartes, as following from his general principles, and it is an invention with which he 
appears to have been particularly pleased. lie says, “ Nee verebor dieore prohlcma hoc 
non modo eorum, qua' seio, utilissimmn et gcneralissimum esse, sed etiam eorum <ju;r in 
geometria scire unquam deside rave rim.” * This passage is not a little characteristic o> 
Descartes, who was very much disposed to think well of what he had done himself, and 
even to suppose that it could not easily be rendered more perfect. The truth, however, 
is, that his method of drawing tangents is extremely operose, and is one of those hasty 
views which, though ingenious and even profound, require to be vastly simplilied, before 
they can be reduced to practice. Fermat, the rival and sometimes the superior of Des- 
cartes, was far more fortunate with regard to this problem, and his method of drawing 
tangents to curves, is the same in oifcct that has been followed by all the geometers since 


1 It will easily be [Krcehed, that the Monl /''au tion is not contained in the original enunciation of the 
piobJetn. It sa term but latelv introduced into mathematical language, and affords here, as on main other 
occasions, a more general and more couth e^rc^sion than could be otherwise obtained. 

1 Cavierii (leometria, »>. f<>. 
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hi$ time,— while that of Descartes, which could only be valued when the Other was un- 
known, has been long since entirely abandoned. The remainder of the second book is 
occupied* with the consideration of^tlw curves, which have been called the ovals of Des- 
cartes, and with some investigations concerning the centres of lenses ; the whole indicat- 
ing the hand of a great master, and deserving the most diligent study of those, who would 
become acquainted with this great enlargement of mathematical science. 

Tile third book of the geometry treats of the construction of equations by geometric 
curves, and it also contains a new method of resolving biquadratic equations. 

The leading principles of algebra were now unfolded, and the notation was brought, 
from a mere contrivance for abridging common language, to a system of symbolical writ- 
ing, admirably fitted to assist the mind in the exercise of thought. 

The happy idea, indeed, of expressing quantity, and the operations on quantity, by conven- 
tional symbols, instead of representing the first by real magnitudes, and enunciating the second 
in words, could not but make a great change on the nature of mathematical investigation. 
The language of mathematics, whatever maybe its form, must always consist of two parts; 
the one denoting quantities simply, and the other denoting the manner in which the quan- 
tities are combined, or the operations understood to be performed on them. Geometry 
expresses the first of these by real magnitudes, or by what may be called natural signs ; a 
line by a line, an angle by an angle, an area by an area, &e. ; and it describes the latter 
by words. Algebra, on the other hand, denotes both quantity, and the operations on 
quantity, by the same system of conventional symbols. Thus, in the expression 

— «/ + /'’ = (», the letters a, b, x, denote quantities, but the terms x 1 , etc r*, &c. de- 
note certain operations performed on those quantities, as well as the quantities themselves; 
i' is the quantity x raised to the cube ; and a.v~ the same quantity x raised to the square, 
ami then multiplied into it, &c. ; the combination, by addition or subtraction, being also 
expressed by the signs -}- and — . 

Now, it is when applied to this latter purpose that the algebraic language possesses 
.Mich exclusive txcelleuce. The mere magnitudes themselves might be represented by 
figures, as in geometry, as well as in any way whatever ; but the operations they are 
to be subjected to, if described in words, must be set before the mind slowly, and in sue-, 
cession, so that the impression is weakened, and the clear apprehension rendered difficult. 
In the algebraic expression, on the other hand, so much meaning is concentrated into a 
narrow space, and the impression made by all the parts is so simultaneous, that nothing 
can bo more favourable to the exertion of the reasoning powers, to the continuance of their 
action, and their security against error. Another advantage resulting from the use of the 
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same notation, consists in the reduction of all the different 'relations among quantities to 
the simplest of those relations, that of equality, and the expression of it. by equation >. 
This gives » great facility of generalization, and of comparing quantities with one another. 
A third arises from the substitution of the arithmetical operations of multiplication an < 
division, for the geometrical method of the composition and resolution of ratios. Of the 
first of these, the idea is so clear, and the work so simple; of the second, the idea is 
comparatively so obscure, and the process so complex, that the substitution of the former 
for the latter could not but be accompanied with great advantage. This is, indeed, what 
constitutes the great difference in practice between the algebraic and the geometric me- 
thod of treating quantity. When the quantities are of a complex nature, so as to go be- 
yond what in algebra is called the third power, the geometrical expression is so circuitous 
and involved, that it renders the reasoning most laborious and intricate. The great faci- 
lity of generalization in algebra, of deducing one tiling from another, and of adapt! ng t lu- 
analysi.s to every kind of research, whether the quantities be constant or variable, finite or 
infinite, depends on this principle more than any other. hew of the early algebraists 
seem to have been aware of these advantages. 

The use of the signs plus and minus has given rise to some dispute. These signs were 
at first used the one to denote addition, the other subtraction, and for a long time were 
applied to no other purpose. But as, in the multiplication of a quantity, consisting of parts 
connected by those signs, into another quantity similarly composed, it was always found, and 
could be universally demonstrated, that, in uniting the particular products of which the total 
was made up, those of which both the factors had the sign minus before them, must be 
added into one sum with those of which all the factors had the sign plus; while those 
of which one of the factors had the sign plus, and the other the sign minus , must he sub- 
tracted from the same, — this general rule came to be more simply expressed by saying, that 
in multiplication like signs gave plus , and that unlike signs gave minus. 

Hence the signs plus and minus were considered, not as merely denoting the relation 
of one quantity to another placed before it, but, by a kind of fiction, they wcie considered 
as denoting qualities inherent in the quantities n« the names of which they were prefixed. 
This fiction was found extremely useful, and it was evident that no error could arise from 
it. It was necessary to have a rule for determining the sign belonging to a product., from 
the signs of the factors composing that product, independently of every other considera- 
tion ; and this was precisely the purpose for which the above fiction was introduced. So 
necessary is this rule in the generalizations of algebra, that we meet with it in Diophantus, 
notwithstanding the imperfection of the language he employed ; lor he states, that 
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\ .gv/,- into gives &c. The reduction, therefore, of the operations on quanti- 

ty to an arithmetical form, necessarily involves this use of the signs plus or minus ; that 
is, their application to denote something like absolute qualities in the objects they collect 
t ogether. The attempts to free algebra from this use of the signs have of course failed, and 
must ever do so, if we would preserve to that science the extent and facility of its operations. 

Even the most scrupulous purist in mathematical language must admit, that no real error 
is ever introduced, by employing the signs in this most abstract sense. If the equation 
.) '• -t px l 4 -r/j' 4 r— o, be said to have one positive and two negative roots, this is certainly 
as exceptionable an application of the term negative , as any that can be proposed ; yet, in 
reality, it means nothing but this intelligible and simple truth, that -r J 4- px’ 4 y.r 4 
(.?•■ — Yf ■)(>*' + />)(a t t- )» or that the former of these quantities is produced by the multiplica- 
tion of the three binomial factors, x — a, x 4 b, x 4 c. We might say the same nearly «■- 
to imaginary roots ; they show that the .simple factors cannot be found, but that the qua- 
drat ic factors may be found ; and they also point out the means of discovering them. 

The aptitude of these same signs to denote contrariety of position among geometric 
magnitudes, makes the foregoing application of them infinitely more extensive and more 
indispensable. 

From the same source arises the great simplicity introduced into many of the theorems 
and rules of the mathematical sciences. Thus, the rule for finding the latitude of a place 
from the sun’s mer idian altitude, if rve employ the signs plus and minus for indicating the 
position of the sun and of the place relatively to the equator, is enunciated in one simple 
proposition, which includes every case, without any thing either complex or ambiguous. 
'Hut if this is not done, — if the signs jtlus and minus are not employed, there must he at 
least two rules, one when the sun and place are on the same side of the equator, and 
another when they are on different sides. J11 the more complicated calculations of spheri- 
cal trigonometry, this holds still more remarkably. When one would accommodate such 
rules to those who are unacquainted with the use of the algebraic signs, they are perhaps 
not to he expressed in less than four, or even six different propositions ; whereas, if the use 
of these signs is supposed, the whole is comprehended in a single sentence. In such cases, 
it. is obvious that both the memory and understanding derive great advantage from the use 
of the signs, and profit by a simplification, which is the work entirely of the algebraic 
language, and cannot be imitated by any other. 

That I might not interrupt the view of improvements so closely connected with one 
another, I have passed over one of the discoveries, which does the greatest honour to the 
seventeenth century, and which took place near the beginning of* it. 
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As ilie accuracy of astronomical observation had been continually advancing, it. was ne- 
cessary that the correctness of trigonometrical calculation, and of course its difficulty', 
should advance in the same proportion. The signs and tangents of angles could not be e\- 

J 

pressed with sufficient correctness without decimal fractions, extending to five or six place; 
below unity, and when to three such numbers a fourth proportional was to be found, the 
work of multiplication and division became extremely laborious. Accordingly, in the end 
of the sixteenth century, the time and labour consumed in such calculations had becomu 
exeessive, ami were felt as extremely burdensome by the mathematicians and astronomers 
all over Kurope. Napier of Mcrchixton, whoso mind seems to have been peculiarly turn- 
ed to arithmetical researches, and who was also devoted to the study of astronomy, had 
early sought for the means of relieving himself and others fiorn this dillicully. lie iiad 
viewed the subject in a variety of lights, and a number of ingenious devices had occurred 
to him, by which the tediousness of arithmetical operations might, more or less completely, 
he avoided. In the course of these attempts, he did not fail to observe, that whenever the 
numbers to he multiplied or divided were terms of a geometrical progression , the product 
or the quotient must also he a term of that progression, and must occupy a place in it 
pointed out by the places of the given numbers, so that it might hi; found from mere in- 
spection, if the progression were far enough continued. If, for instance, the third term 
of the progression were to he multiplied by the seventh, the product must he the tenth, 
and if the twelfth were to he divided by the fourth, the quotient must he the' eighth ; s,» 
that the multiplication and division of such terms was reduced to the addition and subtrac- 
tion of the numbers which indicated their places in the progression. 

This observation, or one very similar to it, was made by Archimedes, and was employed 
by that great geometer to convey an idea of a number too \a. t to he correctly expressed 
by the arithmetical notation of the Cheeks. Thus far, however, there was no difficult), 
and the discovery might certainly have been made by men much inferior either to Napier 
or Archimedes. What remained to he done, what Archimedes aid not atlimpt, and what. 
Napier completely performed, invoked two great difficulties. It is plain, that the resource 
of the geometrical progression was sufficient, wine the given numbers were terms of that 
progression ; hut ■( they were not, it did not seem that any advantage could be derived 
from it. Napier, however, perceived, and it. was hv no means obvious, that all number* 
whatsoever might he inserted in the progn ssion, and have their places assigned in it. Af- 
ter conceiving the possibility of this, the next difficulty was, to discover the principle, ami 
to execute the arithmetical process, by which these places were to he ascertained, it 
is in these two points that the peculiar nuiit of his invention consists; and at. a period 
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rtJ.i-n tlio nature of series, ami when every other resource of which he could avail lihnself 
were* so little known, his success argues a depth and originality of thought which, I am 
per.-.n;ult\l, have rarely been surpassed. 

^ The way in which he salhfied himself that all numbers might be intercalated be- 
tween the terms of the given progression, and by which he found the places they must oc- 
cupy, was founded on a most ingenious supposition, — that of two points describing two dif- 
ferent lines, the one with a constant velocity, and the other with a velocity always increas- 
ing in the ratio of the space the point had already gone over : the first of these would gene- 
rate magnitudes in arithmetical, and the second magnitudes in geometrical progression. It is 
plain, that all numbers whatsoever would liml their places among the magnitudes so generat- 
ed ; and, indeed, t his view of the subject is as simple and profound as any which, after two hun- 
dred years, has yet presented itself to mathematicians. The mode of deducing the results has 
been simplified; but it can hardly be said that the principle has been more clearly developed. 

I need not observe, that the numbers which indicate the places of the terms of the geo- 
metrical progression are calk'd by Napier the logarithms of those terms. 

Various systems of logarithms, it. is evident, may be constructed according to the geo- 
metrical progression assumed ; and of these, that which was first contrived by Napier, 
though the simplest, and the foundation of the rest, was not so convenient for the purposes 
of ealeulatiou, as one which soon afterwards occurred, both to himself and his friend Briggs, 
by whom the actual calculation was performed. The mwv system of logarithms was an im- 
provement, practically considered ; but in as far as it was connected with the principle of' 
the invention, it is only of secondary consideration. The original tables had been also some- 
what embarrassed by too close a connection between them and trigonometry. The new 
tables were free from this inconvenience. 

ft is probable, however, that the greatest inventor in science was never able to do more 
than to accelerate the progress of discovery, and to anticipate what time, “the author of 
authors,” would have gradually brought to light. Though logarithms had not been in- 
vented by Napier, they would have been discovered in the progress of the algebraic analysis, 
when the arithmetic of powers and exponents, both integral and fractional, came to be fully 
understood. The idea of considering all numbers, as powers of one given number, would 
then have readily occurred, and the doctrine of series would have greatly facilitated the 
calculations which it was necessary to undertake. Napier had none of these advantages, 
and they were all supplied by the resources of bis own mind. Indeed, as there ncvci was 
any invention for which the state of knowledge had less prepared the way, there never wars 
any where more merit fell to the share of the inventor. 
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I Iis good fortune, also, not less than his great sagacity, may be remarked. Had the 
invention of logarithms been delayed to the end of the seventeenth century, it would have 
come about, without effort, and would not have conferred on the author the high -celebrity 
which Napier so justly derives from it. In another respect he has also been fortunate, 
Many inventions have been eclipsed or obscured by new discoveries ; or they have been so 
altered bv subsequent improvements, that their original form can hardly be recognised, 
and, in some instances, has been entirely forgotten. This has almost always happened to 
the discoveries made at an early period in tlie progress of science, ami before their princi- 
ples were fully unfolded. It has been quite otherwise with the invention of logarithms, 
which came out of the hands of the author so perfect, that it has never received hut one 
material improvement, that which it derived, as has just been said, from the ingenuity of 
his friend in conjunction with his own. Subsequent improvements in science, instead of 
offering any tiling that could supplant this invention, have only enlarged the circle to which 
its utility extmded. logarithms have been applied to uuuiberless purposes, whic h were not 
thought of at the time of their first construction. Even the sagacity of their author did 
not see the immense fertility of the principle he had discovered ; he calculated his tables 
merely to facilitate arithmetical, and chiefly trigonometrical computation, and little imagin- 
ed that he was at the same time constructing a scale whereon to measure the density of 
the strata of the atmosphere, and the heights of mountains ; that he was actually computing 
the areas and the lengths of innumerable curves, and was preparing for a calculus which was 
yet to be discovered, many of the most relined anti most valuable of its resources. Of Na- 
pier, therefore, if of any man, it. may safely he pronounced, that his name will never be eclip- 
sed by any one more conspicuous, or hi.? invention superseded by any thing more valuable. 

As a geometrician, Napier has left behind him a noble monument in the two tri- 
gonometrical theorems, which are known by his name, and which appear first to have been 
communicated in writing to C’avalleri, who has mentioned them with great eulogy. ' 
They are theorems not a little difficult, and of much use, as being particularly adapted to 
logarithmic calculation. They were published in the Canon Mirijh ua Lo^at ith morion, 
at Edinburgh, in Hill*. * 

• Wallis, Opera Math, Tom. 11. p. S7;7. 

” j\ reprint of tlu: Canon M/tifi-n*, ftom the original edition, is given in the (itli Volume of the great 
rhf‘\aur*t. s, in which 14 iron Manures, with his umjuJ zcul and intelligence, has collected ami illustrated evcr\- 
thing of importance that ha** h *en written the tmbjecL of logarithms. See Scriptures Log/n niauk /, 41o. 
Vo». VI. p. A76. 
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Section IT. 

V 

i:\ PEH I M ENT A L IN VESTIG ATION. 

In fins section I shall begin with a short view of the state of Physical Knowledge before 
i lie introduction of the Inductive Method; I shall next endeavour to explain that method 
by an analysis of the A ’ovum Organum ; and shall then inquire how far the principles 
established in that work have actually contributed to the advancement of Natural Philo- 
sophy - 

I. Ancient Pm. sirs. 

{'hough the phenomena ol the material world could not. but early excite the curiosity ol 
:: be : ng* who, like man, receive* his strongest impressions from without, yet an accurate 

■ now ie;!ge of those phenomena, and their laws, was not to be speedily acquired. The 

■ iiere extent and variety of the objects were, indeed, .inch obstacles to that acquisition, as 
entil.l not be surmounted but in the course of many ages. Mali could not at tirst perceive 
from w bat. point be must begin hie inquiries, in what direction lie must cany them on, or 
by what nile- hr uni'! he guided. He was like a traveller going forth to explore a vast 
.oid unknown wilderness in which a multitude of great and interesting objects presented 
themseke. on every side 1 , while there was no path for him to follow, no rule to direct hi- 
\ui ve-. , and vvlu-rc* the art of observing, and the instruments of observation, must equally be 
i lit* work of his own invention. In these* c ireum 'lances, the selection of the objects to be 
■in. lied was the elfeet of instinct rather than of reason, or of tlu* passions and emo- 
tions, more than of the understanding. When things new and unlike those which occul- 
ted in the* course of every day’s experience presented themselves, they excited wonder or 
Mirpri e, and created an anxiety to discover some principle which might connect them 
with the appearance's commonly observed. About these last, men felt no desire to be far- 
ther inhumed ; but when the common order of tilings was violated, and something new or 
singular was produced, they began to examine into the fact, and attempted to inquire: into 
the cause. Nobody sought to know why a stone fell to the: ground, why smoke* ascended, 
or why the* stars revolt e*d round the earth. I»ut if a tlery meteor shot across the heavens, 
— if the (lames of a volcano burst forth, — or if an earthquake shook the foundations of the 
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world, terror and curiosity were both awakened ; and when the former emotion lutd sub- 
sided, the latter was sure to become active. Thus, to trace a iv.scmM.nuv Im tween t he 
events with which the observer was most familiar, and those* to which In* was |<>s' arc ustom- 
ed, and which had excited his wonder, was the first object of inquire, and produced t(.c* 
first advance's towards generalization and philosophy. ’ 

i’ll is principle, which it were easy to trace, from tribes the most rude and barbarous, to 
nations the mod highly refined, was what yielded the fir.-.t attempts toward classification 
and arrangement, arid enabled man, out of individuals, sul>ji,l to perpitual change, to form 
certain fixed and permanent objeets of know ledge, — the specie's, genera, orders, and classes, 
into which he has distributed tluse individuals. lly this < flint of mental abstention, lie 
hits evented to himself a new and intellectual world, free fiom those ch.mgt s and vicissi- 
tudes to which all material things are destined. This, too, is a work not peculiar to the 
philosopher, but, in a certain degree, is performed by every man who comparts <me thing 
with another, and who employs the t«*r;u.'. of ordinary language. 

Another great branch ol knowledge is occupied, not about tin* mere arrangement and 
classification of objects, but about, events or change*., the laws vvhuo those ch:nig«s observe, 
and the causes by which they are produced. In a si u rn c, which treated of e vents mid of 
change, the nature* and properties of motion came of course to hi studied, and tin* ancient 
philosophers naturally enough began their inquiries with the definition of motion, or the 
determination of that in which it consists. Aristotle’s definition is highly charm renstu a! of 
the vagueness and obscurity of his physical speculation.-.. lie calls motion *‘ ihe ait of' a 
being in power, as far as in power,” — words to which it is impossible that anv disiuut idea 
can ever have been annexed. 

'(he* truth is, however, that the best definition of motion cm he of very litti. service in 
physics. Kpicurus defined it. to be the: “ change of place,” winch is, no doubt, tin- sj lt! - 
plest and be*st definition that can be given ; but it must, at the* same time, be ennicssod, 
that neither he* nor the moderns who have retained his definition, have derived the least 
advantage from it in their subsequent researches. 'Die properties, ur, us thc\ are eaiied, t he 
laws of motion, cannot be derived from men definition they nm-t ee sought for in e\- 


1 La maravi^lia 
Del) ignoran/Ai r It Jiglj;ij 
K tie! sapt.ru 
La rtutdiv. 
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pcriewr and observation, and are not to he found without a diligent comparison, and scru- 
pulous i v.uninalion of Taels- Of such an examination, neither Aristotle, nor any other of* 
' tin* ancients, ever conceived the necessity. and hence those laws remained quite unknown 
Throughout all antiquity. 

V» hen t!ie laws of motion were unknown, the other parts of natural philosophy could 
uiake no great advances. Instead of conceiving that there resides in body a natural and 
imi’.eT.-a! teiulency to persevere in the same slate, whether of* rest, or of motion, they believ- 
ed ihat terieslrial bodies tended no turullu cither to fall to the ground, or to ascend from it, 
liii ihcy attained their own place; hut that, if they were impeded hv an oblique force, then 
their motion became unnatural or iiolrnl, and tended continually to decay. With the 
hcauuly bodies, again, the natural motion was cncular and uniform, eternal in its course, 
bul perpetually varying in its direction. Tim:, by the distinction between natural and 
violent motion among tin bodies of the earth, and the distinction between what we may 
call the laws oi motion in terrestrial and (olestiel bodies, the ancients threw into all their 
iv iM'.niugs upon (his fundamental subject a confusion and perplexity, from which their 
philosophy never was delivered. 

There was, however torn part of physical knowledge in which their endeavours were at- 
o*m!id with much bettor muci ss, and in which they made important discoveries. This 
w<-> in the brain h of Nieduiuics, which In al*- of the action of forces in e*juifihrio % and 
piudmmg noi motion bait rcM ; — a :ad>j.*rt which may be understood, though the laws of 
Ulot ion an 4 uu!% now n. 

Tin* bi -a writer on t hi/, subject is Archimedes, lit* treated of flic lever, and of the centre 
of «». ■■ i; y, and !t:*s slmw n t hat I here will he an equilibrium Ik 1 ! ween t w o heav y bodies conncct- 
/. d bv an min \ih!c rod or lever, when t!ie point in which the lever is supported is so placed 

iM-t 'uii I la* bodi; '., that their distances from it ire inversely as their weights. Great in- 

* * 

. unit} is displayed in tins demonstration ; and it is remarkable, that the author borrows 
ru jM'im iple lions experiment, but establishes his eoiu Iiision entirely by reasoning a priori . 
lie assumes, indeed. that equal bodies, at flic cuds of the equal arms of a lever, will Ire 
ianci om metlur, and a! a», that a cylinder, or parallelepiped of homogeneous matter, 
will he balanced about its centre of magnitude. These, however, arc not inferences from 
experience; 1 hey are. properly speaking, conclusions deduced from (lie principle of the 
M'/Jfx ii nt rdruuK 

riio same great geometer gave a beginning to the science of Hydrostatics, and discover- 
ed the Jaw winch determines the loss of weight sustained by a body on being immersed in 
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water, or in any other fluid. His demonstration rests on a principle, which he lays down 
as a postulatum, that, in water, the parts which are less pressed are always ready to yield 
in any direction to those that are more pressed, and from this, by the application of mathe- 
matical reasoning, the whole theory of floating bodies is derived. Thu above is the san^C* 
principle on which the modern writers on hydrostatics proceed ; they give it not as a pos- 
tulation, hut as constituting the definition of a fluid. 

Archimedes, therefore, is the person who first made the application of mathematics to 
natural philosophy. No individual, perhaps, ever laid the foundation of more great disco- 
veries than tl^at geometer, of whom Wallis lias said with so much truth, “ Yir stupemhe 
sagacitatis, qui prima fumlamenta posuit invention iun fere omnium in quihus promovendis 
ittas nostra gloriatur.*’ 

The mechanical inquiries, begun by the geometer of Syracuse, were extended by C'tesi- 
bius and Hero ; by Anthemius of Tralles ; and, lastly, by Pappus AJexandrinus. ( tesi- 
bius and Hero were the first who analyzed mechanical engines, reducing them ail to com- 
binations of live simple mechanical contrivances, to which they gave the name of or 

Powers, the same which they retain at the present moment. 

liven in mechanics, however, the success of these investigations was limited ; and failed 
in those eases where the resolution of forces is necessary, that principle being then entire- 
ly unknown. Hence the force necessary to sustain a body on an inclined plane, is incor- 
rectly determined by Pappus, and serves to mark a point to which the mechanical theories 
of antiquity did not extend. 

In another department of physical knowledge, Astronomy, the endeavours of the an- 
cients were also accompanied with success. 1 do not here speak of their astronomical the- 
ories, which were, indeed, very defective, but of their discovery of the apparent motions of 
the heavenly bodies, from the observations begun by Hipparchus, and continued by Ptole- 
my. In this their success was great ; and while the earth was supposed to he at rest, and 
while the instruments of observation had but a very limited degree of accuracy, a nearer 
approach to the truth was probably not within the power of human ingenuity. Mathema- 
tical reasoning was very skilfully applied, and no men whatever, in the same circumstances, 
are likely to have performed more than the ancient astronomers. They succeeded, be- 
cause they were observers, and examined carefully the motions which they treated of. The 
philosophers, again, who studied the motion of terrestrial bodies, either did not observe at 
all, or observed so slightly, that they could obtain no accurate knowledge, and in general 
they knew just enough of the facts to be misled by them. 
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The opposite ways which the ancients thus took to study the Heavens and the Earth, 
observing the one, and dreaming, as one may say, over the other, though a striking incon- 
sistency, is not difficult to be explained. 

\ \o information at all could be obtained in astronomy, without regular and assiduous ob- 
.vrvation, and without instruments capable of’ measuring angles, and of mcasui'ing time, 
either directly or indirectly. The steadiness and regularity of the celestial motions seem- 
ed to 'invite the mo»t scrupulous attention. On the other hand, as terrestrial objects were 
always at hand, and spontaneously falling under men’s view, it seemed unnecessary to take 
much trouble to become acquainted with them, and ns for applying measures, their irregu- 
larity appeared to render every idea of such proceeding nugatory. The Aristotelian phi- 
losophy particularly favoured this prejudice, by representing the earth, and all things on 
its surface, as full of irregularity and confusion, while the principles of heat and cold, dry- 
ness and moisture, were in a state of’ perpetual warfare. The unfortunate division of mo- 
tion into natural and violent, and the distinction, still more unfortunate, between the pro- 
pel tics of motion and of body, in the heavens and on the earth, prevented all intercourse 
between the astronomer and t lie* naturalist, and all transference of the maxims of the one to 
I lie speculations of the other. 

Though, on account of this inattention to experiment, nothing like the true system of 

natural philosophy was known to the ancients, there are, nevertheless, to be found in their 

1 

writings many brilliarit conceptions, several fortunate conjectures, and gleams of the light 
which was afterwards to be so generally diffused. 

Anaxagoras and Empedocles, for example, taught that the moon shines by light borrow- 
ed from the sun, and were led to that opinion, not only from the phases of the moon, but 
from its light being weak, and unaccompanied by heat. That it was a habitable body, 
like the earth, appears to be a doctrine as oh I as Orpheus ; some lines, ascribed to that 
poet, representing the moon as an earth, with mountains and cities on its surface. 

Democritus supposed the spots on the face of the moon to arise from the inequalities of 
the surface, and from the shadows of the more elevated parts projected on the plains. Every 
one knows how conformable this is to the discoveries made by the telescope. 

Plutarch considers the velocity of the moon’s motion as the cause which prevents that 
body from falling to t fie earth, just as the motion of a stone iti a sling prevents it. from 
falling to the ground. 'The comparison is, in a certain degree, just, and clearly implies 
the notion of centrifugal force ; and gravity may also be considered as pointed at for the 
cause which gives the moon a tendency to the earth. Here, therefore, a foundation was 
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laid for the true philosophy of the celestial motions ; but it was laid without effect. It was 
merely the conjecture of an ingenious mind, wandering through the regions of possibility, 
guided by no evidence, and having no principle which could give stability to its-opiuion.s. 
Democritus, and the authors of that physical system which Lucretius has so beautifully if 
lustrated, were still more fortunate in some of' their conjectures. They taught that the 
Milky Way is the light of a great number of small stars, very close to one another ; a mag- 
nificent conception, which the latest improvements of the telescope have fully verified. 
Yet, as if to convince us that they derived this knowledge from no pore or certain 
source, the same philosophers maintained, that the sun and the moon are bodies no larger 
than they appear to us to be. 

Very just notions concerning comets were entertained by some of die ancients. The 
Chaldeans considered those* bodies as belonging to the ame order with the planets ; and 
this was also the opinion of Anaxagoras, Pythagoras, and Dciuoep’.ie I lie remark of Se- 
neca on this subject is truly philosophical, and contains a prediction >ii-ch has been fully 
accomplished : Why do we wonder that comets, which are at in a • Ontario in the 

world, observe laws which to ns are yet unknown, and that the ■>:- uni cud of mo- 
tion!, so .seldom observed, >v not yet fully understood ?”—-/« v, - n - , </uo i.da qntr 

nunc latent, in lucent dies valrahut, ct longioris avi diligent,',! <■>•■ n.., ■>■.//, n n<m .'tin/m/m 
retas una non sujjiat. Venicl tew pus, quo poster/ nos/ri turn ajh-rl't no< nrsrisst ininn- 
lur. • 

It was, however, often the fate of stuh truths to give way to error. The comets, 
which these ancient philosophers had ranked so justly with the stai were degraded by 
Aristotle into meteors Heating in the earth's atmosphere ; and this w.o r In* opinion con- 
cerning them which ultimately prevailed. 

But, notwithstanding the above, and a *ew other s})lendid conceptions which shine 
through the obscurity of the ancient physics, the svstem, take;* on the whole, was full of 
error and inconsistency. Truth and falsehood met almost on rc-ms of equality j the for- 
mer separated from its root, experience, found no prefen. ore above the latter ; to the lat- 
ter, in fact, it was generally forced to give way, and the dominion of error was finally es- 
tablished. 

One ought to listen, therefore, with caution to the encomiums sometime.- bestowed on 
the philosophy of those early ages. If these encomiums respected only the talents, the 
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genius, the taste of the great masters of antiquity, wc would subscribe to them without 
any apprehension of going beyond the truth. But if they extend to the methods of phi- 
losnphi/.ifig, and the discoveries actually ffla '-c, wc must be excused for entering our dissent, 
and exchanging the language of panegyric for that of apology. The infancy of science 
c6iild not be the time when its' attainments were the highest ; and, before wc suffer our- 
selves to be guided by 'the veneration of antiquity, we ought to consider in what real anti- 
quity consists. With regard to the progress of knowledge and improvement, “weave 
more ancient than those who went before us.” 1 The human race has now more experi- 
ence thau in the generations that are past, and of course may be expected to have made 
higher attainments in science and philosophy. Compared with natural philosophy, as it 
now exists, the ancient physics are rude and imperfect. The specidations contained in 
them are vague and unsatisfactory, and of little value, but as they elucidate the history of 
the errors and illusions to which the human miml is subject. Science was not merely sta- 
tionary, but often retrograde; the earliest opinions were frequently the best ; and the rea- 
sonings of Democritus and Anaxagoras were in many instances more solid than those of 
I ‘lain and Aristotle. Kxtreme credulity disgraced the speculations of men who, however 
ingenious, were little acquainted with the laws of nature, and unprovided w itli the great 
criterion by which the evidence of testimony can alone be examined. Though observations 
were sometimes made, experiments were never instituted ; and philosophers, who were 
little attentive to the facts which spontaneously offered, did not seek to increase their num- 
ber by artificial combinations. Dxperienee, in those ages, was a light which darted a few 
tremulous and uncertain rays on some small portions of the field of science, but men had 
not acquired the power over that light which now enables them to concentrate its beams, 
anti to fix them steadily on whatever object they wish to examine. This power is what dis- 
tinguishes the modern physics, and is the cause why later philosophers, without being 
more ingenious than their predecessors, have been infinitely more successful in the study 
of nature. 

2. Novum Ohganum. 

The defects which have been ascribed to the ancient physics were not likely to be correct- 
ed in the course of the middle ages. It is true, that, during those ages, a science of pure 
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experiment had made itSfippearance in the world, and might have been expected to reme- 
dy the greatest of these defects, by turning the attention of phfpvphers to experience and 
observation. This effect, however, was far from being immedte|bly produced j'and none 
who professed to be in search of truth ever wandered over the ;r^gions of fancy, in paths 
more devious and eccentric, than the first experimenters'* in chemistry. They had become 
acquainted with a series of facts So unlike to any thing already known, that the ordinary 
principles of belief were shaken or subverted, and the mind laid open to a degree of credu- 
lity far beyond any with which' the philosophers of antiquity could be reproached. An un- 
looked-for extension of buinan power haij, taken plage ; its limits weSre yet unknown ; and the 
boundary b^\^M||^HB^siblc and no longer to be distinguished. The 

advcnturci^^PPNm^cplored country, given upslb the guidance of imagination, pursued 
objects whicMthe ^jkiudness, no less tharf'fifie wisdom of nature, have rendered unattainable 
by man ; and n(jf3ficir speculations peopled the air, the earth, and* all the elements, with 
spirits and genii, the invisible agents destined to connect together all the facts which they 
knew, and all those which they hoped to discover. Chemistry, in this state, might be said 
to have an elective attraction for all that was most absurd and extravagant in the other 


parts of knowledge j alchemy was its immediate offspring, and it allied itself in succession 
with the dreams of the Cabbalists, the Rosicrucians, and the Theosophers. Thus a science, 
founded in experiment, and destined one day to afford such noble examples of its use, ex- 
hibited for several ages little else than a series of illusory pursuits, or visionary speculations, 
while now and then a fact was accidentally discovered. 

Under the influence of these circumstances arose Paracelsus, Van Hehnont, Pliable, 
Cardan, and several others, conspicuous no less for the weakness than the force of their 
understandings: men who united extreme credulity, the most extravagant pretensions, and 
the most excessive vanity, with considerable powers of invention, a complete contempt for 
authority, and a desire to consult experience ; but destitute of the judgment, patience, and 
comprehensive views, without which the responses of that oracle are never to be understood. 
Though they appealed to experience, and disclaimed subjection to the old legislators of 
science, they were in too great haste to become legislators themselves, and to deduce an 
explanation of the whole phenomena of nature from a few facts, observed without ac- 
curacy, arranged without skill, and never compared or confronted with one another. For- 
tunately, however, from the turn which their inquiries had taken, the ill done by them has 
passed away, and the good has become permanent. The reveries of Paracelsus have disap- 
peared, but his application of chemistry to pharmacy has conferred a lasting benefit on the 
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world. The Arduous of Van Helmoiit^ ',ari<|: ihe;''i^y/of:^iritu^-%efiMywith whicl 
the discovery of elastic fluids had filled the imagination of " that* celebrated empiric, are 
laughed tft, or forgotten ; but the fluidsJvK<c^. he had the sagacity, to distinguish, form, at 
the present moment, the connecting principles of the new chemistry. . . . . 

'Earlier than any of the authors just named, but in a great meHsure under, the. influence 
of the same delusions, Roger Bacon appears to have been more fully aware than ahy of - 
them of the use of .experiment, and of mathematical reasoning, in physical and mechanical 
inquiries. But, in the thirteenth century, an' appeal .from the authority of the schools, 
even to nature herself, could not be made with impunity. Bacon, accordingly, incurred 
the displeasure both of the University and of the Church, and this forms one of his claims 
to the respect of posterity, as it is but fair to. consider persecution inflicted by the ignorant ' 
an ! bigoted as equivalent to praise bestowed by the liberal and enlightened. . 

Much more recently, Gilbert, in his treatise on the Magnet, had given an example of an 
experimental inquiry, carried on with more correctness, and more enlarged views, than had 
been done by any of his predecessors. Nevertheless, in the end of the sixteenth century, 
it might still be affirmed, that the situation of the great avenue to knowledge was fully 
understood by none, and that its existence, to the bulk of philosophers, was utterly 


unknown. 

It was about this time that Francis Bacon (Lord Verulam) began to turn his powerful 
and creative mind to contemplate the state of human knowledge, to mark its imper- 
fections, and to plan its improvement. One of the considerations which appears to have 
impressed his mind most forcibly, was the vagueness and uncertainty of all the physical 
speculations then existing, and the entire want of connection between the sciences and 
the arts. 

Though these two things are in their nature so closely united, that the same truth which 
is a principle in science, becomes a rule in art, yet there was at that time hardly, any prac- 
tical improvement which had arisen from a theoretical discovery. The natural alliance be- 
tween the knowledge and the power of man seemed entirely interrupted ; nothing was to 
be seen of the mutual support which they ought to afford to ^>nc another ; the improvement 
of art was left to the slow and precarious operation of chance, and that of science to the 
collision of opposite opinions. 

“ But whence,” said Bacon, “ can arise such vagueness and sterility in all the physical 
systems which have hitherto existed in the world ? It is not certainly from any thing in 
nature itself ; for the steadiness and regularity of the laws by which it is governed clearly 
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mark 'them out as objedbrtff certain and precise knowledge. Neither con it arise from any 
want of ability in those who have pursued such inquiries, many of whom have been men of 

4 \ * fp. ^ 

, the highest talent and genius of the ages in which they lived ; and it can, therefore, arise 
from nothing else but the perverseness and insufficiency of the methods that have been 
pursued. Men have sought to make a world from their own conceptions, and to drftw 
from their own minds all the materials which they employed ; but if, instead of doing so, 
they had consulted experience and observation, they would have had l'.u ts, and not opinions, 
to reason about, and might have ultimately arrived at the knowledge of the laws which 
govern the material world.” 

« As things are at present conducted,” he adds, “ a sudden transition is made from 
sensible objects and particular facts to general propositions, which arc accounted prin- 
ciples, and round which, as round so many fixed poles, disputation and argument continu- 
ally revolve. From the propositions thus hastily assumed, all things are derived, by a j>ro- 
cess compendious and precipitate, ill suited to discovery, but wonderfully accommodated to 
debate. The way that promises success is the reverse of this. It requires that we should 
generalize slowly, going from particular things to those that are but one step more general j 
from those to others of still greater extent, and so on to such as are universal. By such 
means, we may hope to arrive at principles, not vague and obscure, but luminous and well- 
defined, such as nature herself will not refuse to acknow ledge.** 

Before laying down the rules to be observed in this inductive process, Bacon proceeds to 
enumerate the causes of error, — the Jdoh, as he teims them, in his figurative language, or 
false divinities to which the'miml had so long been accustomed to bow. He considered 
this enumeration as the more necessary, that the same idols were likely to return, even after 
the reformation of science, and to avail themselves of t lie real discoveries that might have 
been made, for giving a colour to their deceptions. 

These idols he divides into /our classes, to which he gives names, fantastical, no doubt, 
but, at the same time, abundantly significant. 


Idola Tribus, 
— — Speew, 

■ — -- Fori, 

Theatri, 


Idols of the Tribe, 

of the Den, 

ot the Forum, 

of the Theatre. 


1. The idols qf the tribe , or of the race, are the causes of error founded on human nature 
in general, or on principles common to all mankind. “ The mind,** he observes, “ is 
not like a plain mirror, which reflects the images of things exactly as they are } it is like 



a mirror o£an uneven surface, wlmehj 


^tmm 


jects it represents. . ;• -. • x: j-tt-?*-* ^ ■tefr ■■<.:■ 

Among the idols of this, class, we tti&v is io a}lmeiL 

to find in nature a greater degree of order, simmic&y, atid ,j^gu][an% # - |hatx ia actnajly in- 
diiated by observation. . Thus, as soon as men perceiveld the orbitSbfthe planetstore- 
turn into themselves, they immediately 'supposed them^be jtemci -circles, aiid tlie pjo-' 

\ - V. jV' . l ’’■"'T.''’ •* **?*-".. •* ■ ^*-- ,v - ,f ■ , •*■* - T ; - V , t ,> 

tion in those cirplgs to be uniform ; and to these hypotheses^, sd rashly „ arid , gratuitously 

assumed, the astronomers and mathemattcianspf’all antiquity Iabqnrp4,jij3^e^ntly to recon- 

cile their observations. *''' ' v ‘ ’ ’ ’’ ’ •"’W- '* X .'*. 

•f' • ' .' . ' . X'^j : 

The propensity which Bacon has here characterized so well, is the same that has bees£% 

since his time, known by the name of the spirit of system. The prediction, that the- 1 ? 
sources of error would return, and were likely to infest science in its most flotnishing con- 
dition, has been fully verified with respect to this illusion, and in the case of sciences 
which had no existence at the time when Bacon wrote. When it was ascertained, by ob- 
servation, that a considerable part of the earth’s surface consists of minerals, disposed in 
horizontal strata, it was immediately concluded, that the whole exterior crust of the earth 
is composed, or has been composed, of such strata, continued all round without interrup- 
tion ; and on this, as on a certain and general fact, entire theories of the earth have been. "-' 
constructed. . ' •/; 

There is no greater enemy which science has to struggle with than this propensity of 4 ' 
the mind ; and it is a struggle from which science is never likely to be entirely relieved ; • 
because, unfortunately, the illusion is founded on the same principle from which our love 


of knowledge takes its rise. 

2. The idols of the den are those that spring from the peculiar character of the indi- 
vidual. Besides the causes of error w hich are common to all mankind, each individual, 
according to Bacon, has his own dark cavern or den, into which the light is imperfectly 
admitted, and in the obscurity of which a tutelary idol lurks, at whose. shrine the truth in 
often sacrificed. 

One great and radical distinction in the capacities of men is derived from this, that 
some minds are best adapted to mark the differences, others to catch the resemblances, 
of things. Steady and profound understandings are disposed to attend carefully, to pro- 
ceed slowly, and to examine the most minute differences ; while those that are sublime 
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andiactive are ready to lay hold of the slightest resemblances. Each of those -easily runs 

‘ . y. /aMT's «. ••••'.■ , - ' ' -l*’ _ 

into, excess ; the one by catching continually .at' distinctions, the other at affinities. 
j/^The studies, also, to which a man is addicted, have a great effect in influencing his 
'Opinions. Bacon complains, that the chemists of his time, from a few experiments with 
the furnace and the crucible, thought that they were furnished with principles sufficient 
to explain the structure of the universe ; arid he censures Aristotle for having depraved 
his physics so much with his dialectics, as to render the former entirely a science of words 
and controversy. In like manner, he blames a philosopher of his own age, Gilbert, who 
had studied magnetism to good purpose, for having proceeded to form out of it a general 
system of philosophy. Such filings have occurred in every period of science. Thus elec- 
tricity has been applied to explain the motion of the heavenly bodies v and, of late, gal- 
vanism and electricity together have been "held out as explaining, not only the affinities of 
chemistry, but the phenomena of gravitation, and the laws of vegetable and animal life. 
It were a good caution for a man who studies nature, to distrust those things with 
which he is particularly conversant, and which he is accustomed to contemplate with 
pleasure. 

3. The idols of the forum are those that arise out of the commerce or intercourse of so- 
ciety, and especially from language, or the means by which men communicate their 
thoughts to one another. 

Men believe tliaftheir thoughts govern their words ; but it also happens, by a certain 
kind of reaction, that their words frequently govern their thoughts. This is the more 
pernicious, that words, being generally the work of the multitude, divide tilings according 
to the lines most conspicuous to vulgar apprehensions. Hence, when words arc examined, 

few instances are found in which, if at all abstract, they convey ideas tolerably precise and 

* 

well defined. For such imperfections there seems to be no remedy, but by having recourse 
to particular instances, and diligently comparing the meanings of words with the external 
archetypes from which they are derived. 

4. The idols of the theatre are the last, and are the deceptions which have taken their rise 
from the systems or dogmas of the different schools of philosophy, in the opinion of 
Bacon, as many of these systems as had been invented, so many representations of ima- 
ginary worlds had been brought upon the stage. Hence the name of idola theutri. 
They do not enter the mind imperceptibly like the other three ; a man must labour to 
.acquire them, and they are often the result of great learning and study. 

“ Philosophy,” said he, “ as hitherto pursued, has taken much from a few things, or a 
little from a great many ; and, in both cases, has too narrow a basis to be of much dura- 



tion or ' ** • -^upUraa^lii^ itii pn^ 

ciples from common exp^nence, ^ut’ 'wit$$p' wfi the ovitlence or the precise ' 
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nature df the facts ; the philosopher' is left towork oitt the' rest .from hisowa invention. 
Of this kind, called by Bacon the sopnhHcaly were almost all. the physical systems of an* 
t%uity. /'■ •■■ *\ ■ ; ZH >:■ 

• '•-v ^ r-t - ,, '.-i* - • , ^ 

When philosophy takes all its principles from a ffew^fadts, he caljs it empirtcal,"~svich as 
was that of Gilbert, and of the chemists. •. ‘ \ 

It should be observed, that Bacon does not charge the physics of antiquity with being 
absolutely regardless of experiment. No system, indeed, however fantastical, has ever ; 
existed, to which that reproach could be applied in its full extent ; because, without some: . 
regard to fact, no theory can ever become in the least degree plausible. The fault lies^ 
not, therefore, in the absolute rejection of experience, but in the unskilful use of it ; in 
taking up principles lightly from an inaccurate «?nd careless observation of many things ; 
or, if the observations have been more accurate, from those made on a few facts, unwar- 
rantably generalized. 

Bacon proceeds to point out the circumstances, in the liistory of the world, which had 
hitherto favoured these perverse modes of philosophizing." He observes, that the periods' 
during which science had been cultivated were not many, nor of long duration: They 
might be reduced to three; the first with the Greeks; the second with thp Romans;, 
and the third with the western nations, after the revival of letters. In none of all these 
periods had much attention been paid to natural philosophy, the great parent of the 


sciences. 


With the Greeks, the time was very short during which physical science flourished in any 
degree. Hie seven Sages, with the exception of Thales, applied themselves entirely to 
morals and politics ; and in later times, after Socrates had brought down philosophy from 
the heavens to the earth, the study of nature was generally abandoned. In the Roman 
republic, the knowledge most cultivated, as might be expected among a martial and ambi* 
tious people, was sucli as had a direct reference to War and politics. During the empire, 
the introduction and establishment of the Christian religion drew the attention of men to 
theological studies, and the important interests which were then at stake left but a small 
share of talent and ability to be occupied in inferior pursuits. The corruptions which follow- 
ed, and the vast hierarchy which assumed the command both of the sword and the sceptre, . 
while it occupied and enslaved the minds of men, looked with suspicion on sciences which? 
could not easily be subjected to its control. 

At the time, therefore, when Bacon wrote, it might truly be said, that a small portion . 
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cven^fElhe learned agC*£fi#jid ou tlie abilities ■$ learned men, had been defifcSted to the 
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study Natural Philosophy. This served, in his opinion, to account for the imperfect 
state in which he found human knowledge in general $ for he thought it certain, that no 
■ part of knowledge could attain much excellence without having its foundation laid in phy- 
sical science.. F 

He goes on to observe, that the end and object of knowledge had been very generrfiy 

j* - - ■ r * 

mistaken j that many, instead of seeking through it to improve the eqp<JL*fdn of human 
life, by new inventions and new resources, had aimed only at popular applause, and had sa- 
tisfied themselves with the knowledge of words more than of things : while others, who 
were exceptions to this rule, had gone still farther wrong, by directing their pursuits to 
objects imaginary and unattainable. The alchemists, for example, alternately the dupes of 
tlicir own credulity and of their owu imposture, had amazed and tormented the world with 
hopes which were never to be realized. Others, if possible more visionary, bad promised 
to prolong life, to extinguish disease and infirmity, and to give man a command over the 
world of spirits, by means of mystic incantations. “ All this,” says he, “ is the mere boast- 
ing of ignorance ;• for, when the knowledge of nature shall be rightly pursued, it will lead 
to discoveries that will as far excel the pretended powers of magic, as the real exploits of 
Ca*sar and Alexander exceed the fabylous adventures of- Arthur of Britain, or Amadis of 
Gaul.” * 

Again, the reverence for antiquity, and the authority of great names, have contributed 
much to retard the progress of science. Indeed, the notion of antiquity which men have 
taken up seems to be erroneous and inconsistent. It is the duration of the world, or of 
the human race, as reckoned from the extremity that is past, and not from the point of 
time which is present, that constitutes the true antiquity to which the advancement of 
science may be conceived to hour some proportion \ and just as we expect more wisdom and 
experience in an old than in a young man, we may expect more knowledge of nature from 
the present than from any of the ages that are past. 

“ It is not to be esteemed a small matter in this estimate, that., by the voyages and travels 
of these later times, so much more of nature has Ken discovered than was known at any 
, former period. It would, indeed, be disgraceful to mankind, if, after such tracts of the 
material world have been laid open, which were unknown in former times,— so many seas 
traversed, — so many countries explored, — so many stars discovered, — that philosophy, or 
the intelligible world, should be circumscribed by the same boundaries as before.” 


1 Nov. Org. Lib. I. Apb. 87. 
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' only into the causes of rare, extraordinary,:’ 
selves alAuit the. explanation 'of 'such 
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of nature. 1 It is, however, certain 
ordinary and singular phenomena of . nature,without. comparing them- with* those iljat are 


understand , 


1 frequent. 

re every day in action, are those which it is most iinportant for ^us to , 
^ (is is well illustrated by what has happened in the scientific world since 
the time when Bacon wrote. Tlie simple falling of a stone, to the' ground has been found 
to involve principles which are the basis of all we know in mechanical philosophy. . With-, 
out accurate experiments on the descent of bodies at the surface of the earth, the objec- 
tions against the earth’s motion could not have been answered, the inertia of body would 
have remained unknown, and the nature of the force which retains the planets in their ' 
orbits could never have been investigated. Nothing, therefore, 1 can be more, out of its 
place than the fastidiousness of those philosophers, who suppose things to be unworthy of 
study, because, with respect to ordinary life, they are trivial and unimportant. It is an 
error of tlie same sort which leads men to consider experiment, and the actual application 
of the bawls, as unworthy of them, and unbecoming of the dignity of science. “ There 
arc some,” says Bacon, “ who, delighting in mere contemplation, arc offended with our . 
frequent reference to experiments and operations to be performed by the hand, things 
which appear to them mean and mechanical ; but these men do in fact oppose the attain- 
ment of the object they profess to pursue, since the exercise of contemplation, and the 
construction and invention of experiments, are supported on the same principles, and per- 
fected by the same means.” * 

After these preliminary discussions, the great restorer of philosophy prdcecds, in the se- 
cond book of the Novum Organ urn, to describe and exemplify the nature of the induction, 
which he deems essential to the right interpretation of nature. 

The first object must be to prepare a history of the phenomena to be explained, in all 
their modifications and varieties. This history is to comprehend not only all such facts as 
spontaneously offer themselves, but all the experiments instituted for the sake* of discovery, 
or for any of the purposes of the useful arts. It ought to be composed with great care j 
the facts accurately related, and distinctly arranged ; their authenticity diligently examin- 
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ed; tlusse that rest on doubtful evidence, though not rejected, being noted fcff**ncgrtain, 
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with the grounds of the judgment so formed. This last is very necessary ; for fatts often 
appear incredible, only because we are ill informed, and cease to appear marvcllohs, when 
our knowledge is farther extended. 


All such facts, however, as appear contrary to the ordinary course of our experience, 
though thus noted down and preserved, must have no weight allowed them in the first steps 
of investigation, and are to he used only when the general principle, as it .merges from 
the inductive process, serves to increase their probability. 

This record of facts is what Bacon calls natural history, and it is material to take notice * 
of the comprehensive sen.se in which that term is understood through all his writings. 
According to the arrangement- of the sciences, which he has explained in his treatise on 
the advancement of knowledge, all learning is classed relatively to the three intellectual 
faculties of Memory, Reason, and Imagination. Under the first of these divisions is con- 
tained all that is merely Narration or History, of whatever kind it may be. Under the 
sccoud are contained the different sciences, whether they respect the Intellectual or the 
Material world. Under the third are comprehended Poetry and the Fine Arts. It is with 
the first of these classes only that wc are at present concerned. The two first divisions of 
it are Sacred and Civil History, tlic meaning of which is sufficiently understood.' The 
third division is Natural History, which comprehends the description of the facts relative 
to inanimate matter, and to all animals, except man. Natural history is again subdivided 
into three parts: 1. The history of the phenomena of nature, which are uniform ; 2. Of 
the facts which are anomalous or extraordinary ; 3. Of the processes in the different arts. 

We are not to wonder at finding the processes of the arts thus enrolled among the 
materials of natural history. The powers which act in the processes of nature and in 
those of art are precisely the same, and are only directed, in the latter case, by the in- 
tention of man, toward -particular objects. In art, as Bacon elsewhere observes, man 
does nothing more than bring things nearer to one another, or cany them farther 
off j the rest is performed by nature, and, on most occasions, by means of which we arc 
quite ignorant. 

Thus, when a man fires a pistol, he does nothing hut make a piece of flint approach a 
plate of hardened steel, with a certain velocity. It is nature that does the rest ; — that 
makes the small red hot and fluid globules of steel, which the flint hail struck off, com- 
municate their fire to the gunpowder, and, by a process but little understood, set loose the 
elastic fluid contained in it ; so that an explosion is produced, and the ball propelled with 
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is something convertible with that quantyffh 
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and where the quality is present, the 
bodies be the thing inquired after, the form of it"ia ^ihethi®g .'|ka$r 

there is transparency j and, rice rersa, whereyer there .^transparency, that wh^y^buyp*? 
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called the form is likewise present. ^ --5 ' 

The form, then, differs in nottwg’ftom j^iM^Cohly w* 
it is event or change that is C^ct; 

we speak of the form or essence.-"" r ' v> '. . . ^ 

Two other objects, subordinate to 

ali^ am««mm]1v snKieets nf investfc^iok* . woe^,andthe la* 



the time and the change effected in it, would be. to have '*: peW^:ik»bw|pd|Bl’ V. thrift#*: 
process. In the firing of a caniion, for example, Ihe Succession of .«yTe'ja MiH|pg .tlite .sKprt 
interval between the application’ of the match soi tHe expulsion of .the ball, constitutes a 
latent process of a very remarkable and complicated nature, which; however, we can now 
trace with some degree of accuracy. In mechanical operations, W.e can often follow th** 
process still more completely. When motion is Communicated frdm any body to another, 
mss. II. part 1. * ! 1 t 
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It ia distributed through &)| th& part# df.thpt by a lafcr quite b 

se»^ji$£ perceive directly, but yet subject; $ mvWstigation, and detenu ii ^ ..iciple, 

idilch, though jate of being discovered) is now generally recognised. The applications 
of this mechanical principle are perhaps the instances .in which a latent, and, indeed, a 
very recondite process, hiss been most completely analysed* 

" The latent schematism is that invisible structure of bodies, on which so 
properties depend. When we inquire into the constitution of crystals, \ ..icrnal 

structure of plants, &e. we are examining into the latent schematism. . . e do the same 

when we attempt to explain elasticity, magnetism, gravitation, &c. by any peculiar struc- 
ture of bodies, or any arrangement of the particles of matter. * 

- In order to inquire into the form or cause of any thing by induction, having brought 
together the facts, we are to begin with considering what things are thereby excluded 
from the number of possible forms. This exclusion is the first part of the process of in- 
duction : it confines the field of hypothesis, and brings the true explanation within nar- A 

rower limits. Thus, if we were inquiring into the quality which is the cause of transput 

* . . 

rency iu bodies ; from the fact that the diamond is transparent, we immediately exclude 
rarity or porosity as well as fluidity from those causes, the diamond being a very solid and 


dense hody. 

Negative instances, or those where the given form is wanting, are also to be collected. 

That glass, when pounded, is not transparent, is a negative fact, and of considerable im- 
portance when the form of transparenby is inquired into ; also, that collections of vapour, 
* ^ 

such as clouds and fogs, have not transparency, are negative facts of the same kind. The 
facts thus collected, bOth affirmative and nesgative, may, for the sake of reference, be re- 
duced into tables. 

Bacon exemplifies his method on the subject of Heat; and, though his collection of 
facts be imperfect, his method of treating them is extremely judicious, and the whole dis- 
quisition highly interesting. * He here proposes, as an experiment, to try the reflection of 
the heat of opaque bodies . 3 He mentions also the vitrum calendared or thermometer, 
which was just then coming into use. His reflections, sifter finishing his enumeration of 
facts, show how sensible he was of the imperfect state of his own knowledge . 4 

After a great number of exclusions have left but a few principles, common to every case. 


1 Nor. Org> Lib. ii. Aph. 5, 6, &c. 
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The method of induction, as laid downhore, fstO be^nsider^^ 
vestigations where experience is the guide. Whether inriiie moral 'or natuial woiid. > -“Some 
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not 
by induc- 


may doubt whether we propose to apply pur. method oF , investigation to 
only, or to other sciences, such as logic; ethics, 
be so applied. And as the common logic, which 

only to natural philosophy, but to all the sciences, ■ soqur w y 

tion, embraces every thing.” * • 

Though this process had been pursued by a person of much infierio^ penetration and 
sagacity to Bacon, he could not but have discovered that all foots, even supposing them 
truly and accurately recorded, are' not , of equal value in the discovery of truth. ' Some 
of them show the thing sought for in its highest degree, some in its lowest ; some exhi- 
bit it simple and uncombined, in others " it appears confused with a var^y.of ^eircum- 
stanccs. Some facts are easily interpreted* others are very obscurei and are understood 
only in consequence of the light thrown on them by the former. This led. our author to 
consider what he calls Prerogatives Instantiarum, the comparative value of facts as means 
of discovery, or as instruments of investigate^. He enumerates twenty ^CVen different 
species, and enters at some length into the. peculiar properties of each, . I must content 
myself, in this sketch, with describing a few of the most important* subjoining, as illustra- 
tions, sometimes the examples which the author himself has given* but more frequently 
sucli as have been furnished by later discoveries in science. 

I. The first place in this classification is assigned to what are called insiantice solitaries, 
which are either examples of the same quality existing in two bodies, which have nothing 
in common but that quality, or of a quality differing in' two bodies, which sue in all other 
respects the same. In the first instance, the bodies differ in all things but one.; , in the 
second, they agree in all but one. The hypotheses that in either case can be entertained, 
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concerning the cause or Jbrnt of the said quality, are reduced to a srniall 1 ^ 

the first, they can involve none of the things in which the bodies differ > 
cond, none of those in which they agree. 

Thus, of the cause or Jbrm of colour now inquired into, instnntife solitar'uc are found 
in crystals, prisuis of glass, drops of dew, which occasionally exhibit colour, and * 
nothing in common with the stones, flowers, and metals, which possess eof 
except the colour itself; Hence Bacon concludes, that colour is .. mo- 
dification of the rays of light, produced, in the first case, by the t. ^rees of inci- 

dence ; and, in the second, by the texture or constitution of the su. tacos of bodies, lie 
may be considered as very fortunate in fixing on these examples, for it was by means of 
them that Newton afterwards found out the composition of light. 

Of the second kind of instantia solitari/e. Bacon mentions the white or coloured veins 
which occur in limestone or marble, and yet hardly differ in substance or in structure from 

the ground of the stone. He concludes, very justly, from this, that colour has not much 

* 

to do with the essential properties of body. 

II. The instantice migrantes exhibit some nature or property of body, passing from one 
condition to another, either from less to greater, or from greater to less ; arriving nearer 
perfection in the first case, or verging towards extinction in the second. 

Suppose the thing inquired into were the cause of whiteness in bodies ; an instanlia mi- 
grans is found in glass, which, when entire, is without colour, but, when pulverized, be- 
comes white. The same is the case with water unbroken, and water dashed info foam. 
In both cases, the separation into particles produces whiteness. So also the communion- 
tion of fluidity to metals by the application of heat ; and the destruction of that fluidity 
by the abstraction of heat, arc examples of' both kinds of the inslanlki mi grans. Instan- 
ces of this kind are very powerful for reducing the cause inquired after into a narrow 
space, and for removing all the accidental circumstances. It is necessary, however, as Ba- 
con * very justly remarks, that we should consider not merely the ease when a certain qua- 
lity is lost, and another produced, but the gradual changes made in those qualities during 
their migration, viz. the increase of the one, and the corresponding diminution of the 
other. The quantity which changes proportionally to another, is connected with it either 
as cause and effect, or as a collateral effect of the same cause. When, again, we find two 
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qua Hk o not increase proportionally, they afford a negative instance, and assure 

us ti * not connected simply as cause and. effect* 

Tl. gdom is the great theatre 1 of the instantia? migrantes, where the same 

nature ..oen in all gradations, from tile moat perfect state, till it become entirely evanes- 
1 Such are the shells which we see so perfect in figure and structure in limestone, 
’'• r losing themselves in the finer marbles, till they can no longer bedistinguish- 
cu. of one such fact to explain or. interpret another, is nowhere so well 

seen as in .y of the mineral kingdom. .. 

III. In the third plaee are the instantue ostensivar, which Bacon also calls elucescentioJ 

I 

and predominantes. They are the facts which show some particular nature in its highest 
state of power and energy, when it is either freed from the impediments which usually 
counteract it, or is itself of such force as entirely . to repress those impediments. For as 
every body is susceptible of many different conditions, and has many different forms com- 
bined in it, one of them often confines, depresses, and hides another entirely, so that it is 
not easily distinguished. There are found, however, 3 * some subjects in which the nature 
inquired into is completely displayed, either by the absence of impediments, or by the pre- 
dominance of its own power. 

Bacon instances the thermometer, or vitrum calendare, ns exhibiting the expansive- 
power of heat, in a manner more distinct and measurable than in common cases. To 
this example, which is well chosen, the present state of science enables us to add many 
others. 

If the weight of the air were inquired into, the Torricellian experiment or the baro- 
meter affords an ostensire instance, where the circumstance which conceals the weight of 
the atmosphere in common cases, namely, the pressure of it in all directions, being entire- 
ly removed, that weight produces its full effect, and sustains the whole column of mercury 
in the tube. The barometer affords also an example of the instantia migrans , when the 
change is not total, but only partial, or progressive. If itlbe the weight of the air which 
supports the mercury in the tube of the barometer, when that weight is diminished, the 
mercury ought to stand lower. On going to the top of a mountain, the weight of the in- 
cumbent air is diminished, because a shorter column of air is to be sustained j the mercury 
iu the barometer ought therefore to sink, and it is found to do so accordingly. 

These are instances in which the action of certain principles is rendered visible by the 
removal of all the opposing forees. One may be given where it is the distinct and deci- 
sive nature of the fact which leads to the result. 

Suppose it were inquired, whether the present land had ever been covered by the sea. 
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If we look at the stratified form of so large a portion of the earth’s surface, vc Cannot 
but conclude it to be very probable thut such land was formed at the bottom ot the sea. 
But the decisive proof is afforded by the shells and corals, or bodies having the perfect 
shape of shells and corals, and of other marine exuvue, which are found imbedded in 
masses of the most solid rock, and often on the tops of very high mountains. This lea' as 
no doubt of the formation of the land under the sea, though it does not determ .ic 
whether the land, since its formation, has been elevated to its present height, or the sea 
depressed to its present level. The decision of that ipiestion requires other facts to be 
consulted. 

IV. The instantia clandestine, which is, as it were, opposed to the preceding, and 
shows some power or quality just as it is beginning to exist, and in its weakest State, is of- 
ten very useful in the generalization of facts. Bacon also gave to this the fanciful name of 
instantia crepusculi. 

An example of this may be given from hydrostatics. If the suspension of water in ca- 
pillary tubes be inquired into, it becomes very useful to view that effect when it is least, or 
when the tube ceases to be capillary, and becomes a vessel of a large diameter. The co- 
lumn is then reduced to a slender ring of water which goes all round the vessel, and 
this, though now so inconsiderable, has the property of being independent of the size of 
the vessel, so as to be in all cases the same when the materials are the same. As there 
can be no doubt that this ring proceeds from the attraction of the sides, and of the part 
immediately above the water, so there can be no doubt that the. capillary suspension, in 
part at least, is derived from the same cause. An effect of the opposite kind takes place 
when a glass vessel is filled with mercury. 

V. Next to these may be placed what are called instantia ? manipulares , or collective in- 
stances, that is, general facts, or such as comprehend a great number of particular cases. 
As human knowledge can but seldom reach the most general cause ovjbrm , such collective 
instances are often the utmost extent to which our generalization can be carried. They 
have great value on this account, as they likewise have on account of the assistance which 
they give to farther generalization. 

Of this we have a remarkable instance in one of the most important steps ever taken 
in any part of human knowledge. The laws of Kepler are facts of the kind now treated - 
of, and consist of three general truths, each belonging to the whole planetary system, 
and it was by means of them that Newton discovered the principle of gravitation. The 
first is, that the planets. all move in elliptical orbits, having the sun for their common 
focus j the next, that about this focus the radius vector of each planet describes equal 
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times. The third and last, tb 
p*~ the cubes of their mean distances from the sito, of. each 

of these was cue result of much research, and of the comparison of a vast multitude of 
observations, insomuch that it may be doubted if . ever three 'truths in science were dis- 
cf ^red at the expence of so much labour and patience, or With the exertion of more 
; ’ invention in imagining and combining observations. These discoveries 

e Bacon wrote, but he is silent concerning them ; for the want of ma- 


thematics .dge concealed from his view some of the most splendidand inte resting 
parts of science. 

Astronomy is full of such collective instances, and affords them, indeed,, of the second 
and third order, that is to say, two or three times generalized. The astronomer observes 
nothing but that a certain luminous disk, or perhaps merely a luminous point, is, in a cer- 
tain position, in respect of the planes of the meridian and the horizon, at' W certain mo- 
ment of time. By comparing a. number of such observations, he finds that this luminous 
point moves in a certain plane, with a certain velocity, and' performs a revolution in a cer- 
tain time. Thus, the periodic time of a planet is itself a collective fact, or a single fact 
expressing the result of many hundred observations. This holds with respect to each 
planet, and with respect to each element, as it is called, of the planet’s orbit, every one of 
which is a general fact, expressing the result of an indefinite number of particulars. This 
holds still more remarkably of the inferences which extend to the distances of the planet 
from the earth, or from the sun. The laws of Kepler are therefore collective facts of the 
second, or even a higher order ; or such as comprehend a great number of general facts, 
each of which is itself a general fact, including many particulars. It is much to the cre- 
dit of astronomy, that, in all this process, no degree of truth or certainty is sacrificed ; 
and that the same demonstrative evidence is preserved from the lowest to the highest 
point. Nothing but the use of mathematical reasoning could secure this advantage to any 
of the sciences. 

VI. In the next place may be ranked the instances which Bacon calls analogous, or 
parallel . These consist of facts, between which an analogy or resemblance is visible in 
some particulars, notwithstanding great diversity in all the rest. Such are the telescope 
and microscope, in the works of art, compared with the eye in the works of nature.* 
This, indeed, is an analogy which goes much beyond the mere exterior ; it extends to 
the internal structure, and to the principle of action, which is the same in the eye and 
in the telescope,— -to the latent schematism, in the language of Bacon, as far as material 
substance is concerned. It was the experiment of the camera ohscura which led to the 
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Among die instances of conformity, those are the most useful which enable it's to com- 
pare productions of an unknown formation, with similar productions of which the forma- 
tion is well understood. Such are basalt, and the other trap rocks, compared with the 
lava thrown out from volcanoes. They have a structure so exactly similar, that it/ 1* 
hardly .possible to doubt that their origin is the same, and that they are b-.rit produced 
by the action of subterraneous fire. There are, however, amid their similarity, some 
very remarkable differences in the substances which they contain, the trap rocks con- 
taining calcareous spar, and the lava never containing any. On the supposition that they 
are both of igneous origin, is there any circumstance, in the conditions in which heat 
may have been applied to them, which can account for this difference ? Sir James Hull, 
in a train of most philosophical and happily contrived experiments, lias explained the 
nature of those conditions, and lias shown that the presence of calcareous spar, or the want 
of it, may arise from the greater or less compression under which the fusion of the basalt 
was performed. This has served to explain a great difficulty in the history of the mineral 
kingdom. 

Comparative anatomy is full of analogies of this kind, which are most instructive, and 
useful guides to discovery. It was by remarking in the blood-vessels a contrivance si- 
milar to the valves used in hydraulic engines, for preventing the counter current of a 
fluid, that Harvey was led to the discovery of the circulation of the blood. The ana- 
logies between natural and artificial productions are always highly deserving of notice. 

The facts of this class, however, unless the analogy be very close, are apt to mislead, by 
representing accidental regularity as if it were constant. Of this we have an example in 
the supposed analogy between the colours in the prismatic spectrum and the divisions of 
the .monochord. The colours in the prismatic spectrum do not occupy the same propor- 
tion of it in all cases : the analogy depends on the particular kind of glass, not on any thing 
that is common to all refraction. The tendency of man to find more order in things than 
there actually exists, is here to be cautiously watched over. 

VII. Monodic , or singular facts, are the next in order. They comprehend the in- 
stances which are particularly distinguished from all those of the genus or species to w hich 
they belong. Such is the sun among the stars, the magnet among stones, mercury among 
metals, boiling fountains among springs, the elephant among quadrupeds. So also among 
the planets, Saturn is singular from his ring, the new planets are so likewise liom their 
small size, from being extrazodiacal, &c. 
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discover^ of the formation of the images of external ob 
the action of the crystalline lens, and the other humours 
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Connected with these are the irregular and deviating instances, in whJ6g.di«ure seemV ’ 


to dcpartjjfrora her ordinary course. Earthquakes, extraordinary tempests, years of great 
scarcity, winters of singular severity, ^c. are of this number. All such, facts ought to bo 
carefully collected ; and there should be added an account of all monstrous productions, 
anvi of every thing remarkable for its novelty and its rareness. .. ; Here, however, the most 
sew'-q criticism must be applied •, every thing connected with superstition is suspicious, as 
well as whatei ?r relates to alchemy or magic. 

A set of facts, which bclongatyto this class, consists of the instances in which stoves have 
so often of late years been observed to fall from the heavens. Those stones are so unlike 
other atmospherical productions, and their origin must be so different from that of other 
minerals, that it is scarcely possible to imagine any thing more anomalous, and more in- 
consistent with the ordinary course of our experience. Yet’ the existence of this pheno- 
menon is so well authenticated by testimony, and by the evidence arisiug from certain 
physical considerations, that no doubt with respect to it can be entertained, and it must 
therefore be received, as making a part df the natural history of meteors. . But as every 
fact, or class of facts, which is perfectly singular, must be incapable of explanation, an l 
can only be understood when its resemblance to other things has been discovered, so at 
present we are unable to assign the cause of these phenomena, and have no right to offer 
any theory of their origin. 

VIII. Another class of facts is composed of what Bacon calls install the comitatus,. or 
examples of certain qualities which always accompany one another. Such are flame and 
heat, — dame being always accompanied by heat, and the same degree cf heat in a given 
substance being always accompanied with flame. So also heat and expansion, — an increase 
of heat being accompanied with an increase of volume, except in a very few cases, and in 
circumstances very particular. 

The most perfect instantia comitatus known, as being without any negative, is that of 
body and weight. Whatever is impenetrable and inert, is also heavy in a degree propor- 
tional to its inertia. To this there is no exception, though we do not perceive the con- 
nection as necessary. 

Hostile instances, or those of perpetual separation, arc the reverse of the former. 
Examples of this are found in air, and the other elastic fluids, which cannot have a solid 
form induced on them by any known means, when not combined with other substances. 
So also in solids, transparency and malleability are never joined, and appear to be incom- 
patible, though it is not obvious for what .reason. 

JX. Passing over several classes which seem of inferior importance, we come to the in* 

DISS. IX. 1’AltT I. G . 
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stantia cruris, ' the division of this experimental logic which is most frequently resorted to 
in the practice of inductive investigation. When, in such an investigation, tfc under- 
standing is placed in equilibria , as it were, between two or more causes, each 'of which 
accounts equally well for the appearances, as far as they are known, nothing remains to he 
done but to look out for a fact which can be explained by the one of these causes, and not 
by the other j if .such a one can be found, the uncertainty is removed, and the true cause 
is determined. Such facts perform the office of a cross, erected at the separation of two 
roads, to direct the traveller which he is to take, and, oi^this account, Bacon gave them 
the name of imlantias cruris. 

Suppose that the subject inquired into were the motion of the planets, and that the phe- 
nomena which first present themselves, or the motion of these bodies in longitude, could 
be explained equally on the Ptolemaic and the Copcrniean system, that is, either on the 
system which makes the Earth, or that which makes the Sun, the centre of the planetary 
motions, a cautious philosopher would hesitate about which of the two he should adopt, and 
notwithstanding that one*- of them was recommended by its superior simplicity, lie might 
not think himself authorized to give to it a decided preference above the other. Jf, how- 
ever, he consider the motion of these bodies in latitude, that is to say, their digressions 
from the plane of the ecliptic, he will find a set of phenomena which cannot be reconciled 
with the supposition that the earth is the centre of the planetary motions, but which re- 
ceive the most simple and satisfactory explanation from supposing that the sun is at rest, 
and is the centre of those motions. The latter phenomena would therefore serve as 
instanlice cruris , by which the superior credibility of the Copcrniean system was fully 
evinced. 

Another example which I shall give of an instnntia cruris is taken from chemistry, 
and is, indeed, one of the most remarkable experiments which has been made in that 
science. 

It is a general fact observed in chemistry, that metals are always rendered heavier by 
calcination. When a mass of tin or lead, for instance, is calcined in the fire, though every 
precaution is taken to prevent any addition from the adhesion of ashes, coals, &c. the ab- 
solute weight of the mass is always found to be increased. It was long before the (ause 
of this phenomenon was understood. ’There might be some heavy substance added, though 
what it was could not easily be imagined ; or some substance might have escaped, which 
was in its nature light, and possessed a tendency upwards. Other phenomena, into the 
nature of which it is at present unnecessary to inquire, induced, chemists to suppose, that 
in calcination a certain substance actually escapes, being present in the rcgulus, but not in 





the calx of tne ihetal. This substance.to which- they gave the nahie ofpmogiston, wait 


probablygtliat which, by its escape, rendered the metal heavier,, and must, therefore, be 
itself endued with absolute levity. 

The imtantia crucis which extricated philosophers from this difficulty, was furnished 
by. an experiment of the celebrated Lavoisier. That excellent chemist included a quantity 
of’ tin in a glass retort, hermetically sealed, and accurately weighed together with' 
its contents ; he then applied the necessary heat, and when the calcination of the tin was 
finished, he found the weight of the whole precisely the same as before. This proved, 
that no substance, which was either light or heavy, in a sensible degree, had. made its way 
through the glass. The experiment wont still farther. When the retort Was cooled and 
opened, the air rushed in, so that it was evident that a part of the air had disappeared, or 
had lost its elasticity. On weighing the whole apparatus, it was now found that its weight 
was increased by ten grains j so that ten grains of air had entered into the retort when it 
was opened. The calx was next taken out, and weighed separately, and it was found to 
have become heavier by ten grains precisely. The ten grains of air then which had disap- 
peared, and which had made way for the ten grains that rushed into the retort, had com- 
bined with the metal during the process of calcination. The farther prosecution of this 
very decisive experiment led to the knowledge of that species of air which combines with 
metals when they are calcined. The doctrine of phlogiston was of course exploded, and a 
creature of the imagination replaced by a real existence. 

The principle which conducts to tlie contrivance of an experimentwn crucis is not diffi- 
cult to be understood. 'Faking either of the hypotheses, its consequences must be attempt- 
ed to lu* traced, suppo.-dng a different experiment to be made. This must be done with 
respect to the other hypothesis, and a case will probably at last occur, where the two hypo- 
theses would give different results. The experiment made in those circumstances will 


furnish an instant in crucis. 


Thus, if the experiment of calcination be performed in a close vessel, and if phlogiston 
be the cause of the increase of weight, it must either escape through the vessel, or it must 
remain in the vessel after separation from the calx. If the former be the case, the appa- 
ratus will be increased in we ight ; if the latter, the phlogiston must make its escape on 
opening the vessel. If neither of these be the case, it is plain that the theory of phlogis- . 
ton is insufficient to explain the facts. 

The experiment um crucis is of such weight in matters of induction, that in all those 
branches of science where it cannot easily be resorted to (the circumstances of au experi- 
ment being out of our power, and incapable of being varied at pleasure), there is often a 
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j;rcat want of conclusive* evidence. This holds of agriculture, medicine, political econo** 
my, &c. To make one experiment, similar to another in all respects but one, is^what the 
, €£pcrimcn l hm cruris, and, in general, the process of induction, principally requires \ but 
it is what, in the sciences just named, can seldom be accomplished. Hence the great dif- 
ficulty of separating the causes, and allotting to each its due proportion of the effect. 
Men deceive themselves in consequence of this continually, and think they arc reasoning 
from fact, and experience, when, in reality, they arc only reasoning from a mixture of truth 
and falsehood. The only end answered by facts so incorrectly apprehended, is that of 
making error more incorrigible. 

Of the twenty-seven classes into which install lia* arc arranged by the author of the Xu- 
run t Orpanum, fifteen immediately address themselves to the Understanding ; five serve 
to correct or to inform the Senses ; and seven to direct the hand in raising tlic super- 
structure of Art ou the foundation of Science. The examples given above are from the 
first of these divisions, and will suffice for a summary. To the five that follow next, the 
general name of imtantitv lampadis is given, from their office of assisting or informing the 
senses. 

Of these the insianlia , janua > assist the immediate action of the senses, and especially of 
sight. The examples quoted by Bacon are the microscope and telescope (which last ho 
mentions as the invention of Galileo}, and lie speaks of them with great admiration, but 
with some doubt of their realitv. 

v 

llie instuu tier citanti's enable us to perceive tilings which are in themselves insensible, 
or not at all the objects of perception. They cite or place things, as it were, before the 
bar ol the senses, and from this analogy to judicial proceedings is derived the name of 
instun ti tv ritanles. Such, to employ examples which the progress of science lias un- 
folded since the time of Bacon, are the air-pump and the barometer for manifesting 
the weight and elasticity of air ; the measurement of the velocity of light, by means 
of the eclipses of the satellites of Jupiter, and the aberration of the lived stars ; the ex- 
periments in electricity and Galvanism, and in the greater part of pneumatic chemis- 
try. In all those instances tilings are made know T ii wSjicli before bad entirely escaped 
the senses. • 

The instant ia' vice are facts which manifest the continuous progress of nature in her 
operations. There is a propensity in men to view nature as it were at intervals, or at the 
ends of fixed periods, without regarding her gradual and unceasing action . 1 The desire 
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at. which the hand of nature ceases, work, there ought to be none at which, observation : 
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The instantw pcr&cccmtes, or vellicantcs, are those which force us to' attend to things 
which, from their subtlety and minuteness, escape common observation. - . - 

•Some of Bacon’s remarks on this subtlety . are such as would do credit to ;tbe. m6st advan.- 
cod state of science, and show hdw much his mind was fitted for distittguighihg and observ- 
ing the great and admirable in the works of nature. . ‘ . 

The last division contains seven classes, of which I mention only. two. The expert* 


incuts of tin's division are those most immediately tending to produce the improvement 
of art from the extension of science. “ Now there are,” says Bacbn, “two ways in which 
knowledge, even when sound in itself, may fail of becoming a safe’ guide to the artist, 
and these are either when it is not sufficiently precise, or when it leads to more complicat- 
ed means of producing an effect than can be employed in practice. There are there- 
fore two kinds of experiments which are of great value in promoting the alliance between 
knowledge and power ; — those which tcml to give accurate and exact measures of objects, 
and those which disencumber the processes deduced from scientific principles of all unne- 
cessary operations.” 

In the instantiw radii we measure objects by lines and angles ; in the instantiw ctm'i- 
cidi by time or by motion. 

To the former of these classes are to be referred a number of instruments which now 
constitute the greater part of the apparatus of natural philosophy. Though Bacon had a 
just idea of their utility in general, lie was unacquainted with most of them. The most re- 
markable at present arc those that follow : 

J. Astronomical instruments, or, more generally, all instruments for measuring lines and 


angles. 

il. Instruments for measuring weight or force ; such are the common balance, the 
hydrostatic balance, the tyurometer, the instruments used in England by Cavendish, and 

in France by Coulomb, which measure small and almost insensible actions by the force of 

. • •* 
torsion. 

llicse last rather belong to the class of the instantiw !ucta‘, where force is applied as the * 
measure of force, than to the instantice radii. 

•i. The thermometer, newly invented jn the time of Bacon, and mentioned by him un- 
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der the name of Vi irum ’ Calendar c, an instrument to which we owe nearly all the know* 
ledge >ve have of one of the most powerful agents in nature, viz- Heat. | 

• . 4>. The hygrometer, an instrument for measuring -the quantity of humidity contained 
in the air ; and in the construction of which, after repeated failures by the most skil- 
ful experimenters, the invention of Professor Leslie now promises success. Almost 
every one of these instruments, to which several more might be added, has brought 
in sight a new country, and has enriched science not only with new facts, but with new 
principles. 

Among the remarks of Bacon on the experimenta radii , some are very remarkable for 
the extent of view which they display even in the infancy of physical science. He men- 
tions the forces by which bodies act on one another at a distance, and throws out some 
hints at the attraction which the heavenly bodies exert on one another. 

4 ‘ Inquirendum est,” says lie, “ si sit vis aliqua magnetioa qua; operetur per couscnsum 
inter globum terras et ponderosa, aut inter globum lmiic et aquas mans, aut inter cadum 
stellatum, et planctas per qiiam avoccntur et atollautur ad sua apogtea ; luce omnia opc- 
rantur ad distantias admodum longinquas.” ‘ 

Under the head of the instanlia curriculi , or the measuring of things by time ; after 
remarking that every change and every motion requires time, and illustrating this by a va- 
riety of instances, be has the following very curious anticipation of facts, which appeared 
then doubtful, but which subsequent discovery has ascertained : 

“ The consideration of those things produced in me a doubt altogether astonishing, viz. 
Whether the face of the serene and starry heavens be seen at the instant it really exists, or 
not till some time later; and whether there be not, with respect to the heavenly bodies, a 


true time and an apparent time, no less than a true place, and an apparent place, as astro- 
nomers. say, on account of parallax. For it seems incredible that the species or rays of the 


celestial bodies can pass through the immense interval between them and us in an instant. 


or that they do not even require some considerable portion of time.” * 

The measurement of the velocity of light, and the wonderful consequences arising from 


it, are the best commentaries on this passage, and the highest eulogy on its author. 


Such were the speculations of Bacon, and the rules he laid down for the conduct of ex- 
perimental inquiries, before any such inquiries had yet been instituted. The power and 
compass of a mind which could form such a plan beforehand, and trace not merely the 
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outline, but many of the most minute ramifications, of science^ which did ,'ii»t'./ yet. exist,* - 
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must be an object of admiration to all succeeding ages* He is destined, if, ihdeed, any 
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thing in the world be so destined, to remain an instantia singularis among mien, and as 
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he has had no rival in the times which are past, so is he likely, to have none in those which 
, are to come. Before any parallel to him can be found, not only must a man of the same 
talents be produced, but he must be placed in thesamc circumstances; the memory of his 
, predecessor must be ^effaced, and the light of science, after being entirely extinguished,' 
must be again beginning to revive. If a second Bacon is ever to arise, he must be igno- 
rant of the first. 

jt > 

Bacon is often compared witli two great men who lived nearly about the same time witli 
himself, and who were both eminent reformers of philosophy, Descartes and Galileo. 

Descartes flourished about forty years later than BacoiV, but does not seem to have been 
acquainted with his writings. Like him, however, he was forcibly struck with the defects 
of the ancient philosophy, and the total inaptitude of the methods which it followed, for 
all the purposes of physical investigation. Like him, too, he felt himself strongly impelled 
to undertake the reformation of this erroneous system ; but the resemblance between 
them goes no farther ; for it is impossible that two men could pursue the same end by me- 
thods more diametrically opposite. 

Descartes never proposed to himself any thing which had the least resemblance to in- 
duction. He began with establishing principles, and from the existence of the Deity and 
his perfections, he proposed to deduce the explanation of all the phenomena of the world, 
by reasoning a priori. Instead of proceeding upward from the effect to the cause, he pro- 
ceeded continually downward from the cause to the effect. It was in this manner that he 
sought to determine the laws of motion, and of the collision of bodies, in which last all his 
conclusions were erroneous. From the same source he deduced the existence of a plenum, 
and the continual preservation of the same quantity of motion in the universe ; a proposition 
which, in a certain sense, is true, but in the sense in which lie understood it, is altogether 
false. Beasonings of the kind which he employed may possibly suit, as Bacon observed, 
with intelligences of a higher order than man, but to his case they are quite inapplicable. 
Of the fruit of this tree nature has forbidden him to eat, and has ordained,, that, with the 
sweat of his brow, and the labour of his hands, he should earn his knowledge as well as his 
subsistence. 

Descartes, however, did not reject experiment altogether, though he assigned it a very 
subordinate place in his philosophy. By reasoning down from first principles, he tells us 
that he was always able to discover the effects ; but the number of different shapes which 
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those effects might assume was so great, that he could not determine, without having re» 
course to experiment, which of them nature had preferred to the rest. “ We eiilploy ex- 
periment,” says he, “ not as a reason by which any thing is pivved, for we wish to deduce 
effects from their cause's, and not conversely causes from their effects. We appeal to ex- 
perience only, that out of innumerable effects which may be produced from the same cause, 
we may direct our attention to one rather than another.” It is wonderful, that Descartes 
did not see what a severe censure he was here passing on himself ; of Jiow little value the 
speculations must he that led to conclusions so vague and indefinite j and how much more 
philosophy is disgraced by affording an explanation of things which arc no/, than by not af- 
fording an explanation of things which arc. 

As a system of philosophy and philosophic investigation, the method of Descartes can, 
therefore, stand in no comparison with that of Bacon. Yet. his physics contributed to 
the advancement, of science, but did so, much more by that which they demolished, than 
by that which they built up. In some particular branches the French philosopher 
far excelled the English. lie greatly improved the science of optics, and in the pure 
mathematics, as has been already shown, he left behind him many marks of a great and 
original genius. lie will, therefore, be always numbered among those who have essen- 
tially contributed to the advancement of knowledge, though nothing could he more per- 
verse than his method of philosophizing, and nothing more likely to impede the progress 
of science, had not an impulse been at that time given to the human mind which nothing 
could resist. 


Galileo, the other rival and contemporary of Bacon, is, in truth, one of those to whom 
human knowledge is under the greatest, obligations. His discoveries in the theory of 
motion, in the laws of the descent of heavy bodies, and in the motion of projectiles, laid 
the foundation of all the great improvements which have since been made by the applica- 
tion of mathematics to natural philosophy. If to this wo add the invention of the tele- 
scope, the discoveries made by that instrument, the confirmations of tlm Copern i can sys- 
tem which these discoveries afforded, and, lastly, the wit. and argument with which he 
combated and exposed the prejudice and presumption of llie schools, we must admit that 
the history of human knowledge contains few greater names than that of Galileo. On 
comparing him with Bacon, however, I have no hesitation in saying, that the kilter has 
given indications of a genius of a still higher order. In this I know that I differ from a 
historian, who was himself a philosopher, and whose suffrage, of consequence, is here of 
more than ordinary weight. 

•* The* great glory of literature,” 


says Ilmno, “ in this island, during the reign of 
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James, was Lord Bacon. If we consider the variety of talents displayed by this man, as a 
public speaker, a man of business, a wit, a courtier, a companion, an author, a philosopher, 
he is justly entitled to great admiration If we consider him merely as an author and a 
philosopher, the light in which we view him at present, though very estimable, he was 
yet inferior to his contemporary Galileo, perhaps even to Kepler. Bacon pointed out, 
at a distance, tile road to philosophy ; Galileo both pointed it out to others, and made 
himself considerable advances in ; t. The Knglishman was ignorant of geometry ; the 
Florentine revived that science, excelled in it, and was the first who applied it, together 
with experiment, to natural philosophy. The former rejected, with the most positive 
disdain, the system of' ( ’opernicus ; the latter fortified it with new proofs, derived both 
from reason and the souses. Bacon’s style is stiff and rigid ; his wit, though often bril- 
liant, is also niton unnatural and far-fetched. Galileo ' is a lively and agreeable, though 
somewhat a prolix writer.” ' 

♦ 

’Though it cannot be denied that there is considerable truth in these remarks, yet it 
seems to me that the comparison is not made with the justness and discrimination which 
might have been expected from Hume, who appears studiously to have contrasted what is 
most excellent in Galileo, with what is most defective in Bacon. It is true that Galileo 


showed the way in the application of mathematics and of geometry to physical investiga- 
tion, and that the immediate utility of his performance was greater than that of Bacon’s j 
as it inipns-cd more movement on the age in which he lived, example being always so 
much more powerful than precept. Bacon, indeed, wrote for an age more enlightened 
than his own, and it was long before the full merit of bis work was understood. But 
though Galilei* was a geometer, and Bacon unacquainted with the mathematics, — though 
Galileo added new proofs to the system of the earth’s motion, which Bacon rejected 
altogether, — yet is it certain, I think, that the former has more fellows or equals in the 
world of science than the latter, and that his excellence, though so high, is less unrivalled. 
The range which Bacon’s speculations embraced was altogether immense, lie east a pe- 
netrating eye on the whole of science, from its feeblest and most infantine state, to that 
strength and perfection from which it was then so remote, and which it is perhaps destin- 
ed to approach to continually, but never to attain. 31 ore substitutes might, be found for 
Galileo than for Bacon. More than one could be mentioned, who, in the place of’ the 
former, would probably have done what he did ; but the history of human knowledge points 
out nobody of whom it can be said, that, placed in the situation of Bacon, be would have 


1 II. a. of ISng'and, Voi. VI. Appendix. 
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done what Bacon did — no man whose prophetic genius would have enabled him to deli- 
neate a system of science which had not yet begun to exist ! — who could have derived the 
knowledge of what attis/tf to he from what \eas //o/, and who could have bec ome so rich 
in wisdom, though he received from his predecessors no inheritance but their errors, I 
am inclined, therefore, to agree with J VAIembert, “that when one considers the sound 
and enlarged views of this great man, the multitude of the objects to which his mind was 
turned, and the boldness of his style, which unites the most sublime images with the most 
rigorous precision, one is disposed to regard him as the greatest, the most universal, and 
the most eloquent of philosophers.*' 1 


‘b Remarks, &c. 

It will hardly he doubted by any one who attentively considers the method explained 
in the A T o run) Orgaminu which we have now attempted to sketch, that it contains a most 
comprehensive and rigorous plan ot inductive investigation. A question, however, may 
occur, how far has this method been really carried into practice 1 by Iuom- who ha\e made 
tlu 1 great cliseo\ cries in natmal philosophy, and who have raised physical science to it ^ pre- 
sent height in the scale of* human knowledge? Is the whoh 1 method necessary nr hate not 
( ircunistances occurred, which have rendered experimental investigation easier in prac- 
tice than it appears to he in theory? To answer these* questions completely, would re- 
quire more discussion than is consistent with the limits of this Dissertation ; 1 shall, there- 
fore, attempt no more than to point out the principles on. which Mich an answer may he 
founded. 

In a very c\tcnsi\e department, of physical science, it cannot be doubted that im esti- 
mation has been carried on, not perhaps more easily, hut with a less frequent appeal to ex- 
perience, than the rules of* the A V« Or"(un*ni would seem to require. In all the phy- 
sical inquiries where mat hemal ic a I reasoning has hci n 1 1 . ■■ployed, alter Lw principles have 
been e. Iahi<sl:ed hy c\p;T*< me, a v . t .> * multitude < 1 1 tin , i/p-aiiy icrt u.» with the prinei- 
pi as 1 iie.usel vc s, Iiave been deduced liom tiiem by tin im »e app*u\.» Ir-» ol i’uhik try ami 
algc bra. 

In uu < haincs, for example, after the laws of motion w-. jv dh'i.verc d, which w.,** done 
by experiment, the rest ot’ the science, to a great extent. ms c..rrhd on bv rt a^oiiim. . *om 
tlio.'C Ians, in the same manner that the geometer makes Jo.-, niscovc. lie > hy leasuiung on 
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the definitions, by help of a few axioms, or self-evident propositions. The only difference 
is, that, in the one case, the definitions and axioms are supplied solely from the mind it- 
self, while, in the other, all the definitions and axioms, which are not those of pure geome- 
try, are furnished by experience. 1 

lfcieon certainly was not fully aware of the advantages that were thus to accrue to the 
physical sciences. lie was not ignorant, that the introduction of mathematical reasoning 
into those sciences is not only possible, but that, und. r certain conditions, it may be at- 
tended with the greatest, advantage. lie knew also in what manner this application had 
been abused by the I'iatonists, who had attempted, by mean-, of geometry, to establish 
the first principles of physics, or had used them, in a.viomali^ cin/.^iti/enr/i'i, which is ex- 
actly the province belonging exclusively to experience. .At the sime time, lie pointed 
out, with great precision, the place which the mathematics mav legitimately occupy, as 
serving to measure and compare the objects of physical inquiry. lie did not, however, 
perceive beforehand, nor was it possible that he should, the vast extent to which the ap- 
plication of that science was capable of being carried. In the book, Do .1 //"mentis, be hits 
made many excellent remarks on this subject, full of the sagacity which penetrated so far 
into futurity, hut, nevertheless, could only perceive a small part of the scene which the 
genius of Newton was afterwards to unfold. 

Hence, the route which leads to many of the richest and most fertile fields of. science, is 
not precisely that which Bacon pointed out; it. is safer and easier, so that the voyager 
finds lie can trust to bis chart and compass alone, without constantly looking out, or hav- 
ing the sounding-line perpetually in his hand. 

Another remark 1 must make on Bacon’s method is, that it does not give sufficient im- 
pojtance to the insU/nthv radii, or those which furnish us with accurate measures of phy- 
sical quantities. The experiments of this class are introduced as only subservient to prac- 
tice ; they are, however, of infinite value in the theoretical part of induction, or for as- 
certainiug the causes and essences of the things inquired into. We have an instance of 
this in l lie discovery of that important truth in physical astronomy, that the moon i- re- 
tained in her orbit, by the force of gravity, or the same which, at. the earth’s surface, 
makes a stone fall to the ground. This proposition, however it might have been suspected 
to be true, could never have been demonstrated but by such observations and experiment' 


1 Tin- ;>.irt .»f mechanic-, ninth invnh <■< only statical con->icU'i .it inns, t>r the ctjoilihi i>tm of lot <• i- c.t|>. 
t.l lit.il.-, 'it.tlttl hy in: -n, //»/.■• /• /i/i-jii entirely, n ii limit any appeal to ex pern. Vice, 'i'lii- mil appear, nhen 
th t* '«iil>;i-tT <>t Wt rltaiiK’s is mint- p.irlirnl.u 1\ of. 
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as assigned accurate geometrical measures to the quantities compared. The semidiameter 
of the earth ; the velocity of falling bodies at the earth’s surface j the distance of the 
moon, and her velocity in her orbit all these four elements must be determined with 
great precision, and afterwards compared together by certain theorems deduced from the 
laws of motion, before the relation between the force which retains the moon in her orbit, 
and that which draws a stone to the ground, could possibly be discovered. The -discovery 
also, when made, carried with it the evidence of demonstration, so that here, as iu many 
other cases, the instanticc radii are of the utmost importance in the theoretical part of 
physics. 

Another thing to be observed is, that, in many cases, the result of a number of parti- 
cular facts, or the collective instance arising from them, can only he found out by geome- 
try, which, therefore, becomes a necessary instrument in completing the work of induction. 
An example, which the science of optics furnishes, will make this clearer than any general 
description. When light passes from one transparent medium to another it is refracted, 
that is, it ceases to go on in a straight line, and the angle which the incident ray makes 
with the superficies which bounds the two media, determines that which the refracted ray 
makes with the same superficies. Now, if we would learn any thing about the relation 
which these angles bear to one another, we must have recourse to experiment, and all that 
experiment can do is, for any particular angle of incidence, to determine the correspond- 
ing angle of refraction. This may he done in innumerable cases ; but, with respect to 
the general rule which, in every possible case, determines the one of those angles from the 
other, or expresses the constant and invariable relation which subsists between them, — 
with respect to it, experiment gives no direct information. The methods of geometry 
must therefore be called in to our assistance, which, when a constant though unknown rc- 
latiou subsists between two angles, or two variable quantities of any kind, and when an in- 
definite number of values of those quantities are given, furnishes infallible means of dis- 
covering that unknown relation, either accurately, or at least by approximation. In this 
way it has been found, that, when the two media remain the same, the cosines of the 
angles above mentioned have a constant ratio to one another. Thus it appears, that, after 
experiment has done its utmost, geometry must he applied before the business ol’ induction 
can be completed. This can only happen when the experiments afford accurate mea- 
sures of the quantities concerned, like the instantuv radii, curnuili, Sec. and this advantage 
of admitting generalization with so much certainty is one of their properties, of which it 
does not appear that even Bacon himself was aware. 

Again, from the intimate connection which prevails among the principles of science, the 
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success of one investigation must often contribute to the success of another, in such a tie* 
gree as to make it unnecessary to employ the complete apparatus of induction from the 
beginning. When ceitsin leading principles have been once established, they serve, in 
new investigations, to narrow the limits within which the tiling sought for is contained, 
and enable the inquirer to arrive more speedily at the truth. 

Thus, suppose that, after the nature of the reflection and refraction of light, and par- 
ticularly of the colours produced by the latter, had been discovered by experiment, the 
cause of the rainbow were to be inquired into. It would, after a little consideration,, ap- 
pear probable, that the phenomenon to be explained depends on the reflection and refrac- 
tion of light by the rain falling from a cloud opposite to the sun. Now, since the nature of 
reflection and refraction are supposed known, we have the principles previously ascertained 
which are likely to assist in the explanation of the rainbow. We have no occasion, there- 
fore, to enter on the inquiry, as if the powers to be investigated were wholly unknown. It 
is the combination of them only which is unknown, and our business is to seek so to com- 
bine them, that the result may correspond with the appearances. This last is precisely 
what Newton accomplished, when, by deducing from the known laws of refraction and re- * 
flection the breadth of the coloured arch, the diameter of the circle of which it is a part, 
and the relation of the latter to the place of the spectator and of the sun, he found all 
these to come out from his calculus, just as they are observed in nature. Thus he proved 
the truth of his solution by the most clear and irresistible evidence. 

The strict method of Bacon is therefore only necessary where the thing to be explained 
is new, and where we have no knowledge, or next to none, of the powers employed. This 
is but rarely the case, at least in some of the branches of Physics ; and, therefore, it occurs 
most cor^ionly in actual investigation, that the inquirer finds himself limited, almost from 
the first outset, to two or three hypotheses, all other suppositions involving inconsistencies 
which cannot for a moment be admitted. His business, therefore, is to compare the re- 
sults of these hypotheses, and to consider what consequences may in any case arise from the- 
one that would not arise from the other. If any such difference can be found, and if the 
matter is a subject of experiment, we have then an instnntia cruets which must decide the 
question. 

Thus, the instanlia cruets comes in real practice to be the experiment most frequently 
appealed to, and that from which the most valuable information is derived. 

In executing the method here referred to, the application of much reasoning, and fre- 
quently of much mathematical reasoning, is necessary, before any appeal to the experiment 
can be made, in order to deduce from each of the hypotheses an exact estimate of the cons- 
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sequences to which it leads. Suppose, for instance, that the law by which the magnetic 
virtue decreases in its intensity, as we recede from its poles, were to be inquired into. It 
is obvious that the number of hypotheses is here indefinite ; and that we have hardly any 
choice but to begin with the simplest, or with that which is most analogous to the law 
of other forces piopagated from a centre. Whatever law we assume, we must enter into a 
good dial of geometric reasoning, before a conclusion ea:i be obtained, capable of being 
brought to the test of experience. Mhe force itself, like all other forces, is not directly 
perceived, and its effects are not the result of us mere intensity, but of that intensity com- 
bined with the figure and magnitude of the body on which its acts; and, therefore, the 
calculus must be employed to exj es>> the measure of the effect, in terms of the intensity 
and the distance only. This being done, the hypothesis which gives results most nearly 
corresponding to the facts observed, when the magnet acts on the same body, at different 
distances, must be taken as the nearest approximation to the truth. We have here an in- 
stance of the use of hypothesis in inductive investigation, and, indeed, of the only legiti- 
mate use to which it can ever be applied. 

It also appears that Bacon placed the ultimate object of philosophy too high, and too 
much out of the reach of man, even when his exertions are must skilfully conducted. He 
seems to have thought, that, by giving a proper direction to our researches, and carrying 
them on according to the inductive method, we should arrive at the knowledge of the 
essences of the powers and qualities residing in bodies ; that we should, for instauce, be- 
come acquainted with the essence of heat, of cold, of colour, of transparency. The fact, how- 
ever, is, that, in as far as science has yet advanced, no one essence has been discovered, 
either as to matter in general, or as to any of its more extensive modilications. We 
are yet in doubt, whether heat is a peculiar motion of the minute parts of bodies^as Bacon 
himself conceived it to be ; or something emitted or radiated from their surfaces ; or 
lastly, the vibrations of an elastic medium, by which they are penetrated and surround- 
ed. Yet whatever be fhe form or essence of heat, w r e have discovered :t great number of 
its properties and its laws ; and have done so, by pursuing with more or loss accuracy the 
method of induction. We have also this consolation for the imperfection of our theoreti- 
cal knowledge, that, in as much as art is concerned, or the possession of power over heat, 
we have perhaps all the advantages that could be obtained from a complete knowledge of 
its essence. 

An equal degree of mystery hangs over the other properties and modilications of body ; 
light, electricity, magnetism, elasticity, gravity, are all in the same circumstances ; and the 
only advance that philosophy has made toward the discovery of the essences of these qua- 
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lities or substances is, by exploding some theories, father than by establishing any, — so true 
’ is Bacon’s maxim, that the first steps in philosophy necessarily consist in negative propo- 
sitions. Besides this, in all the above instances the laws of action have been ascertained *, 
the phenomena have been reduced to a few general facts, and in some cases, as in* that of 
gravity, to one only ; and for ought that yet appears, this is the highest point which our 
science is destined to reach. 

In consequence of supposing a greater perfection in knowledge than is ever likely to be 
attained, Bacon appears, in some respects, to have misapprehended the way in which it is 
ultimately to become applicable to art. He conceives that, if the J'orm of any quality 
were known, we should be able, by inducing that form on any body, to communicate 
to it the said quality. It is not probable, however, that this would often lead to a more 
easy and simple process than that which art has already invented. In the case of colour, 
for example, though ignorant of its J'orm, or of the construction of surface which enables 
bodies to reflect only light of a particular species, yet we know how to communicate 
that power from one body to another. Nor is it likely, though this structure wore known 
with ever so great precision, that we should be able to impart it to bodies by any 
means so simple and easy, as by the c ommon process of immersing them in a liquid of a 
given colour. 

In some instances, however, the theories of chemist ry have led to improvements of art 
very conformable to the antic ipations of the Xox-nm Organ inn. A remarkable instance of 
this occurs in the process Ibr bleaching, invented by Bcrthollet. It bad been for some 
time known, that the combination of tlu; chemical principle of oxygen with the colouring 
matter in bodies, destroyed, or discharged, the colour ; and that, in the common process 
of blcaclqjijg, it was chiefly by the union of the oxygen of the air with the colouring 
matter in the doth that this effect was produced. The excellent chemist just named con- 
ceived, therefore, that if the oxygen could be presented to the cloth in a dense state, and, 
at the same time, feebly combined with any other body, it might unite itself to the colour- 
ing matter so readily, that the process of bleaching would by that means be greatly acce- 
lerated. llis skill in chemistry suggested to him a way in which this might easily he 
done, by immersing the doth in a liquid containing much oxygen in a loose state, or one. 
in which it was slightly combined with other substances, and the effect followed so exactly, 
that he was able to perform in a few hours what required weeks, and even months, accord- 
ing to the common process. This improvement, therefore, was a real gift from the sciences 
to the arts ; and came nearly, though not altogether, up to the ideas of Bacon. I suspect 
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not altogether, because tlie manner in which oxygen destroys the colour of bodies, or alters 
the structure of their surfaces, remains quite unknown. 

It was natural, however, that Bacon, vjio studied these subjects theoretically, and saw 
nowhere any practical result in which i.e could confide, should listen to the inspirations 
of his own genius, and ascribe to philosophy a perfection which it may be destined 
never to attain. lie knew, that from what it had not yet done, he could conclude 
nothing against what it might hereafter accomplish. But after his method has been fol- 
lowed, as it lias now been, with greater or less accuracy, for more than two hundred years, 
circumstances are greatly changed j and the impediments, which, during all that time, 
have not yielded in the least to any effort, are perhaps never likely to be removed. 
This may, however, be a rash inference ; Bacon, alter all, may be in the right ; and 
we may be judging under the influence of the vulgar prejudice, which has convinced 
men, in every age, that they had nearly reached the farthest, verge of human know- 
ledge. This must he left for the decision of posterity ; and we should rejoice to think, 
that judgment will hereafter be given against the opinion which at this moment appears 
most probable. 

Section III. 

MECHANICS. 

1. Theory ok Motion. 

Ijekohe the end of the sixteenth century, mechanical science had never gone beyond 
the problems which treat of the equilibrium of bodies, and had been able to resolve these 
accurately, only iu the eases which can be easily reduced to the lever. Guido Ubaldi, an 
Italian mathematician, was among the first who attempted to go farther than Archimedes 
uni the ancients had done in such inquiries. In a treatise which bears the date of 1-577* 
ic reduced the pulley to the lever, but with respect to the inclined plane, lie continued 
n the same error with Pappus Alexandrians, supposing that a certain force must lie ap- 
ilicd to sustain a body, even on a plane which has no inclination. 

Stcvinus, an engineer of the Low Countries, is the first who can be said to have passed 
-cyond the point at which the ancients had stopped, by determining accurately the force 
iccessary to sustain a body on a plane inclined at any angle to the horizon. lie resolved 



also a great number H^^T^roWetfit e<j^f6^|f|^ the 4pettgh|gt ^^ranfeele*^ 
did not disco?** the general principle gf the es^i^p^o of $mpk tfiodgh W- dfiM W in e ac 
quainted with this parii^^ar case, immediately^ I^StTOable^to t|i#^%d^ed plane. 

The remark, that a chatip laid on aS incfinaA '‘plane, witlj a pa^^t t$ hanging ^.over at 
top, in a perpendicular line, will he in equilibria, ,if the two endtf of tlH attain reach v dow» 
exactly to the same level, led him to the conclusion, t^at a body may he attpgjgpted on suOfc 
a plane by a force which draws in a direction gam^el to it, and hg» tojthe weight of^he 
body the same ratio that the height of the jjjang^has to ita lengtl^&M, l~ * ' • 

Though it was probably from experience that Steviutts <d$riv6n$$oe knowledge of this 
proposition, he attempted to prove the truth of it by nCaaobing a priori, ffe suppose^ the 
two extremities of the chain, when disposed as above, to be connected by aq^rtshnilar kr 
the iest, which, therefore, must hang down, and form an arch* If in th^klate, *says he, 

AcMptlit if 

the chain were to move at Jill, it would continue to move for ever, because its situation, on 
the whole, never changing, if it were determined to move at one instant* it must be so 
determined at every other instant. Now, such, perpetual motion, he adds, is impossible^ 
and therefoic the chain, as here supposed, with the arch hanging below, does nqt moves 
But the foi cc of the arch below draws down the ends of the chain equally, because the 

W 

aich is divided in the middle or lowest point into two parts similar and equal. Take away 
these two equal foices, and the remaining forces will also be equal, that is, the tendency 
of the chiin to descend along the inclined plane, and the opposite tendency of the T part * 
han«;nu» pci pc ndictilaily down, are equal, or are in equiltbrio with one another. Such is the 
u isomng of Stcunus, which, whtthei pcifectly satisfactory or not, must be acknowledged 
to be extieniely ingenious, and highly deseivmg of attention, as having furnished the first 
solution of a piohlem, by which the progress of mechanical science had been long arrested. 
The first appeal ante of his solution is said to have had the date of 1585 ) but his works, 
as we now see them, were collected after his death, by his countryman Albert Girard* and 
published at Leyden in 163*. ‘ Some discoveries of Stevinos in hydrostatics wifi be 
hereafter mentioned. * * 

4 *■ r- 

The peison who comes next in the history of mechanics made a gr ee t ruvolttfiUnt in the 
physical sciences. Galileo was bom at Pisa in t^e year 1564. He early applied himself 


1 The edition of Albert Girard is entitled Oewvrfs Mothmtaiiquci de Stevtru, in folio. See Line I. 
De la Statique, theorem 11. Stevinus also wrote a treatise on_navigatioh, which was published in Flemish 
m 1586, and was afterwards honoured with a translation mto Latin, by Grottos. The merit of Stevinus haa 
been particularly noticed by La Grange. Meemuque AnaUftvqm, Tom. L Sect. 1. § 5* 
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to the study of mathematics and natural philosophy ; and it is from the period of his dis- 
coveries that we arc to date the joint application of experimental and geometrical reasou- 
ipg to explain the phenomena of nature. 

As early as 1592 he published a treatise, della Scienza Meehanica , in which lie has 
given the theory, not of the lever only, but of the inclined plane and the screw ; and has 
also laid down this general proposition, that mechanical engines make a small force equi- 
valent to a great one, by making the former move over a greater space in the same time 
than the Latter, just in proportion as it is less. No contrivance can make a smull weight 
put a grpat one in motion, but such a one as gives to the small weight a velocity which is 
as much greater than that of the large weight, as this last weight is greater than the first. 
These general propositions, and their influence on the action of machinery, Galileo pro- 
ceeded to illustrate with that clearness, simplicity, and extent of view, in which he was 
quite unrivalled ; and hence, 1 think, it is fair to consider him as the lirst person to 
w hom the mechanical principle, since denominated that of the virtual velocities, had occur- 
red in its full extent. The object of his consideration was the action of machines in motion, 
and not merely of machines in equilibria, or at rest ; and he showed, that, if the effect of a 
force be estimated by the weight it can raise to a given height in a given time, this effect 
can never be increased by any mechanical contrivance whatsoever. 

In the same treatise, lie Jays it clown as a postulate ( supposizione ), that the effect of om 
heavy body to turn another round a centre of motion, is proportional to the perpendicular 
drawn from that centre to the vertical passing through the body, or in general to the di- 
rection of the force. This proposition he states without a demonstration, and passes by 
means of it to the oblique lever, and thence <o the inclined plane. To speak strict lj, 
however, the demonstrations with respect to both these last are incomplete, the preceding 
proposition being assumed in them without proof. It is probable that he satisfied himself 
of the truth of it, on the principle, that the distances of forces front the: centre of motion 
jnust always be measured by lines making the same angles with their directions, and th.it 
of such lines the simplest are the perpendiculars. Ilis demonstration is regarded by La 
(3 range as quite satisfactory. 1 

„ Galileo extended the theory of motion still farther. He had begun, while pursuing 
lus studies at the university of Pisa, to make experiments on the descent of falling bodies, 
and discovered the fact, that heavy and light bodies fall to the ground from the same 
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height in the same time, or in times so nearlythe same, that the differencccan only be 

Vf ■ ' , Vi 1 

ascribed to the resistance of the air. From ohservingthe vibrations of the lamps in the 
cathedral, he also arrived at this verji important conclusion in mechanics, that the great 
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and the small vibrations of the same pendulum are performe&ih the same time, and . that 
•this time depends only on the length of the pendulum. The datcof" these observations 
goes back as far as the year 1.583. . •_ , 

These experiments drew upon him the displeasure of his masters, who considered it a$- 
unbecoming of their pupil to seek for truth in the Book of Nature, rat&er than, in the 
writings of Aristotle, when elucidated by their commentaries, and, from that moment be- 
gan the persecutions with which the prejudice, the jealousy, und bigotry of his contempo- 
raries continued to harass or afflict this great man throughout his whole life. • 

That the acceleration of falling bodies is uniform, or, that they receive equal increments 
of velocity in e<jual times, he appears first to have assumed as the law whichf they follow, 

. ' i " /■ 

merely on account of its simplicity. Having once assumed this principle, he allowed, by 
mathematical reasoning, that the spaces descended through must be as the squares of the 
times, and that the space fallen trough in one second is just the half of that which the 
body would have described in tlie same time with the velocity last acquired* 

The knowledge which he already had of the properties of the inclined plane enabled 
him very readily to perceive, that a body descending on such a plane must be uniformly 
accelerated, though more slowly than when it falls directly, and is accelerated by its whole 
weight. l»y means of the inclined plane, therefore, he was able to bring the whole theory 
of falling bodies to the test, of experiment, and to prove the truth of his original assump- 
tion, the uniformity of their acceleration. 

Hi- next step was to determine the path of a 'heavy body, when obliquely projected. 
He shqwcd this path to be a parabola; and here, for the first time, occurs the use of a 
principle which is the same with the composition of motion in its full extent. Galileo, 

« . rl, 

however, gave no name to this principle ; he did not enunciate it generally, nor did he 
give any demonstration of it, though he employed it in liis reasonings. The inertia of 
body was assumed in the same manner ; it was, indeed, involved in the uniform accpiera- 
t ion of falling bodies, for these bodies did not lose in one minute the motion acquired in 
i lie preceding, but, retaining it, went on continually receiving more. 

The theory of the inclined plane had led to the knowledge of this proposition, that, if 
a circle be placed vertically, thtfe chords of different arches terminating in the lowest point 
of the circle, arc all descended through in the same space of time. This . seemed to ex- 
plain why, in a circle, the great and the small vibrations are of equal duration. Here, 
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however, Galileo was under a mistake, as the motions in the chord and in the arch are 
very .dissimilar. The accelerating force in, -the chord remains the same from the beginning 
to the end, buV, in the arch, it varies continually, and becomes, at the lowest point, equal 
to nothing. The times in the chords, and in the arches, are therefore different, so that 
here we have a" point marking the greatest distance in this quarter, to which the mcchanh 
cal discoveries of Galileo extended* The first person who investigated the exact time of 
a vibration in an arch of a circle was Huygens, a very profound mathematician. 

To this list, of mechanical discoveries, already so important and extensive, we must 
add, that Galileo was the first who maintained the existence of the fore oj' continuity > and 
who made use of it as a principle in his reasonings on the phenomena of motion. * 

The vibrations of the pendulum having suggested to Galileo the means of measuring 
time accurately, it appears certain that the idea of applying it to the clock had also occur- 
red to him, and of using the chronometer so formed for finding the longitude, by means 
of observations made on the eclipses of the satellites of Jupiter. How far he had actually 
proceeded in an invention which required great practical knowledge, and which afterwards 
did so much credit to Huygens, appears to be uncertain, and not now easy to be ascertain- 
ed. But that the project had occurred to him, and that he had taken some steps towards 
realising it, is sufficiently established. 

One forms, however, a very imperfect idea of this philosopher, from considering the dis- 
coveries and inventions, numerous and splendid as they are, of which he was the undis- 
puted author. It is by following his reasonings, and by pursuing the train of his thoughts 
in his own elegant, though somewhat diffuse exposition of them, that we become acquaint- 
ed with the fertility of his genius, with the sagacity, penetration, and comprehensiveness 
of his mind. The service which he rendered to real knowledge, is to be estimated not only 
from the truths which lie discovered, but from the errors which he detected, — mere- 
ly from the sound principles winch he established, but from the pernic ious idols which he 
overthrew. His acuteness was strongly displayed in the address with which lie exposed 
the errors of his adversaries, and refuted their opinions, by comparing one part of them 
with another, and proving their extreme inconsistency. Of all the writers who have 
. lived in an age, which was yet only emerging from ignorance and barbarism, Galileo has 
most entirely the tone of true philosophy, and is most free from any contamination of the 
times in taste, sentiment, and opinion. 


1 Opere de Galileo, Tom. IV. Dial. 1 . p, 32, Florence edition, and in many other parte. 





The discoveries 6f this great man conecrtung inljtion drew the jrt t^tioU of philoso- 
phers more readily, from the circumstance thj^'thb agronomical Jp bricsof Copernicus 
had directed their attention to the s^m : subject. It had become HRlent, that the great 
point in dispute between his system and the Ptolemaic must fee finally decided by an ap- 
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peal to the nature of motion, and its laws. The great argument to which the friends of 
the latter system naturally- had recourse was the impossibility, as it seemed to them to be, 
of the swift motion of the earth being able to e^cist, without the perception, nay, even 
without the destruction; of its inhabitants. . It was natural for the followers of Copernicus to 
reply, that it was not certain that these, two things were incompatible j; that there were 
many cases in which it appeared, that the motion common to a whole system of bodies did* 
not. afFect the motion of those bodies relatively to one another ; that the question must be 
more deeply inquired into ; and that, without this, the evidence on opposite, sides could 
not be fairly and accurately compared. Tims it was, at a very fortunate moment, 
that Galileo made his discoveries in Mechanics, as they were rendered tnofe interesting 
by those which, at that very time, he himself was making in Astronomy. The sys- 
tem of Copernicus had, in this maimer, an influence on the theory of motion, and, 
of course, on all the parts of natural philosophy. The inertia of matter, or, the teu- 
deiiey of body, when put in motion., to preserve the quantity and direction of that mo- 
tion, after the cause which impressed it lias ceased to act, is a principle which might still 
have been unknown, if it. had not been forced upon us by the discovery of the motion of 


the earth. 


The Jir-t. addition which was made to the mechanical discoveries of Galileo was by 
Torricelli, in a treatise De Motu Gravium naluraliter deacenite.nlimn ct projectotum. 1 
To this ingenious man we are indebted for the discovery of a remarkable property of 
the of gravity, and a general principle with respect to the equilibrium of bodies. 

It is this : If there be any number of heavy bodies connected together, and so circum- 
stanced, that h ^i heir motion their centre of gravity can neither ascend nor descend, these 
bodies will remain at rest. This proposition often furnishes the means of resolving very 
difficult questions in mechanics. 

Descartes, whose name is so great in philosophy and mathematics, has also a place in 

i * 

the history of mechanical discovery. . With regard to the action of machines, he laid 
down the same principle which Galileo had established, -—that mi equal effort is neces- 


1 Vitae Italorum IJlustriuro, Vol. 1. p. 31?. 
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navy to give to a weight a certain velocity, as to give to double the weight the half of 
that velocity, and .so on in proportion, the effect beirig always measured by the weight mul- 
tiplied into the velocity which it receives. He could hardly be ignorant that this propo- 
sition had been already stated by Galileo, but he has made no mention of it. He, indeed, 
always affected a disrespect for the reasonings and opinions of the Italian philosopher, 

which has done him no credit in the .eyes of posterity. 

» * : 1 

The theory of motion, how ever, has in some point? been considerably indebted to Des- 
cartes. Though the reasonings of Galileo certainly involve the knowledge of the disposi- 
tion which matter has to preserve its condition either of rest or of rectilineal and uniform 
motion, the first distinct enunciation of this law is found in the writings of the French 
philosopher. It is, however, there represented, not as mere inactivity, or indifference, 
but as a real force, which bodies exert in order to preserve their state of rest or of mo- 
tion, and this inaccuracy affects some of the reasonings concerning their action on one 
another. 

Descartes, however, argued very justly, that all motion being naturally rectilineal, when 
a body moves in a curve, this must arise from some constraint, or some force urging it 
in a direction different from that of the first impulse, and that if this cause were removed 
at any time, the motion would become rectilineal, and would be in the direction of a tan- 
gent, to the curve at the point where the deflecting force ceased to act. 

'Lastly, He taught that the quantity of motion in the universe remains always the 
same. 

The reasoning by which lie supported the first and second of these propositions is not 
very convincing, and though he might have appealed to experience for the truth of both, it 
was not in the spirit of his philosophy to take that method of demonstrating its principles. 
His argument was, that motion is a state of body, and that body or matter caimot^jpngc 
its own state. This was his demonstration of the first proposition, from which the second 
followed necessarily. 

The evidence produced for the third, or the preservation of the same quantity of 
motion in the universe, is founded on the immutability of the Divine nature, and is an 
instance of the intolerable presumption which so often distinguished the reasonings of 
this philosopher. Though the immutability of the Divine nature will readily be ad- 
mitted, it remains to be shown, that the continuance of the same quantity of motion in 
the universe is a consequence of it. This, indeed, cannot be shown, for that quantity, 
in the sense in which Descartes understood it, is so far from being preserved uniform, 
that it varies continually from one instant to another. It is nevertheless true, that the 
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£: is invariable,that is, when 


reduced to tlio direction of three axes at right*anglesto.one another, attdyvhen oppo- 
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site motions are supposed to have gp^o^te signs. This is af truth uoyv perfectly under- 
stood, and is a corollary to the equality of action and reaction, in cnttiequence of which, 
whatever motion is communicated in one Section,*' is either’ lost in^thaf; direction, or 

v , j- • '* r-f,/ J *■ *'• ^ ^ 

generated in the opposite. This, however, different froin;’ the proposition, of 

Descartes, and if expressed in his language, would assert, not that J|ie. sum, 1 hut that the 
difference of the opposite motions in the universe remaius constantly the same* When 
he proceeds, by help of the principle which he had. thus mistaken; to, determine the laws 
of the collision of bodies, his conclusions are almost all false, and have, indeed, such a want 
of consistency and analogy with one another, as ought, in the eyes of a mathematician, to. 
have appeared the most decisive indications of error. How this escaped the penetration of 
a man well acquainted with the harmony of geometrical truths^ aird 'the gradual transitions 
by which they always pass into one another, is not easily explained, and perhaps, of all his 
errors, is the least consistent with the powerful and systematic genius which lie is so well 
known to have possessed. 

Thus, the obligation which the theory of motion has to this philosopher, consists in his 
having pointed out the nature of centrifugal force, and ascribed that force to the true cause, 
the inertia of body, or its tendency to uniform and rectilineal, motion. 

The laws which actually regulate the collision of bodies remained unknown till some 
years later, when they were recommended by the Royal Society of London to the parti- 
cular attention of its members. Three papers soon appeared, in which these laws were ail 
correctly laid down, though no one of the authors had any knowledge of the conclusions 
obtained by the other two. The first of these was read to the Society, in November 1668, 
by l^g^Vullis of Oxford ; the next by Sir Christopher Wren in the month following, and 
the third by Huygens in January 1669. The equality of action and reaction, and the 
maxim, that the same force communicates to different bodies veloeities which are inversely 
as their masses, are the principles on which these investigations are founded. 

The ingenious and profound mathematician last mentioned is also the first who explain- 
ed the true relation between the length of a pendulum, and the time of its least vibrations, 
and gave a rule by which the time of the rectilineal, descent, through a line equal in length 
to the pendulum, might from thence be deduced. He next applied the pendulum to re- 
gulate the motion of a clock, and gave an account of his construction, and the principles of 
it, in his Horologium Oscillatorium , about the year 16/0, though the date of the inven- 
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tion goes, as fur back as Ifx56. * Lastly, He iai^gbt Kow to correct tho imperfection of a 
pendulum, by making it vibrate between cycloidal cheeks, in consequence of which its vi- 
brations, whether great or small, became, not approximately, but precisely of equal du- 
ration. 

Robert Hooke, a very celebrated* English mechanician, laid claim to the same applica- 
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tion of the pendulum to the clock,! and the same use of the cycloidal cheeks. There is, 
however, no dispute as to the priority of Huygens’ claim, the invention of Hooke being as 
late as 1670. Of the cycloidal checks, he is not likely to have been even the second in- 
ventor. Experiment could hardly lead any one to this discovery, and he was not sufficient- 
ly skilled iu the mathematics to have found it out by mere reasoning. The fact is, that 
though very original and inventive, Hooke was jealous and illiberal iu the extreme j ho ap- 
propriated to himself the inventions of all the world, and accused al^ the world of appro- 
priating his. 

It has already been observed, that Galileo conceived the application of the pendulum to 

the clock earlier, by several years, than either of the periods just referred to. The inven- 
* 

tion did great honour to him and to his two rivals ; but that which argues the most pro- 
found thinker, and the most skilful mathematician of the three, is the discovery of the re- 
lation between the length of the pendulum and the time of its vibration, and this discovery 
belongs exclusively to Huygens. The method which lie followed in his investigation, 
availing himself of the properties of the cycloid, though it be circuitous, is ingenious, and 
highly instructive. 

An invention, in which Hooke has certainly the priority to any one, is the application of 
a spiral spring to regulate the balance of a watch. It is well known of what practical 
utility this invention has been found, and how much it has contributed to the solution of 
the problem of finding the longitude at sea, to which not only he, but Galileo and Huygens, 
appear all to have had an eye. 

In what respects the theory of motion, Huygens has., still another strong claim to our 
notice. This arises from his solution of the problem of finding the centre of oscillation of 
a compound pendulum, or the length of the simple pcndplum vibrating in the same time 
with it. Without the solution of this problem, the conclusions respecting the pendulum 
were inapplicable to the construction of clocks^ in which the pendulums used are of neces- 
sity compound. The problem was by no means easy, and Huygens was obliged to intro- 
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(luce a principle which had not before been reC<Jgmaed, that if the <j<?mpcwmd pendulum, 
after descending to its lowest point, was to be separated into particles distinct and uncon- 
nected with one another, and each left at liberty to' continue its own vibration, the com- 
mon centre of gravity of all those c&tached weights would ascend to the same height to 
which it would have ascended had they continued to constitute one body. The above 
principle led him to the true solution, and his investigation, though less satisfactory than 

, t i * t * 

those which have been since given, does great credit to his ingenuity. *' This was the most 
difficult mechanical inquiry which preceded the invention of the differential or fluxionary 
calculus. 


2. Hydrostatics. 


While the theory of motion, as applied to solids, was thus extended, in what related to 
fluids, it was making equal progress. The laws which determine the weight of bodies im- 
mersed in fluids, and also the position of bodies floating on them, had been discovered by 
Archimedes, and were farther illustrated by Galileo. It had also been discovered by Stc- 
vinus, that the pressure of fluids is in proportion to their depth, and thus the two leading 
principles of hydrostatics were established. IJydraulics, or the motion of fluids, was a 
matter of more difficulty, and here the first step is to be ascribed to Torricelli, who, though 
younger than Galileo, was for some time his contemporary. He proved that water issues 
from a hole in the side or bottom of a vessel, with the velocity which a body would acquire, 
by falling from tlie level of the surface to the level of the orifice. This proposition, now 
so well known as the basis of the whole doctrine of Hydraulics, was first published by 
Torricelli at the end of his book, De Motu Gravium et Projectorum ; but it is not the 
greatest discovery which science owes to the friend and disciple of Galileo. The latter 
had failed in assigning the reason why water cannot be raised in pumps higher than thirty- 
three feet, but he had remarked, that if a pump is more than thirty-three feet in length, a 
vacuum will be left in it. Torricelli, reflecting on this, conceived, that if a heavier fluid 
than water were used, a vacuum might be produced, in a way far shorter, and more com- 
pendious. He tried mercury, therefore, and made use of’ a glass tube about three feet 
long, open at one cud, and close at the other, where it terminated in a globe. He filled 
this tube, shut it with his finger, and inverted it in a basin of mercury. The result is well 
known ; — he found that a column of mercury was suspended in the tube, an effect which 
he immediately ascribed to the pressure of the atmosphere. So disinterested w^s this 
philosopher, however, that he is said to have lamented that Galileo, when inquiring into 
the cause why water does not ascend in pumps above a certain height, had not discovered 
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the true cause of the phenomenon. The generosity of Torricelli was perhaps rarer than 
his genius ; — there are more who might have discovered the suspension of mercury in 
the barometer, than who would have been willing to part with the honour of the discovery 
to a master or a friend. 

This experiment opened the door to a multitude of new discoveries, and demolished at 
formidable idol, the horror of a vacuum, to which so much power had been long attributed, 
and before which even Galileo himself had condescended to bow. 

The objections which were made to the explanation of the suspension of the mercury 
in the tube of the barometer, were overthrown by carrying that instrument to the top of 
l*uy de Dome, an experiment suggested by Pascal. The descent of the mercury show- 
ed, that the pressure which supported it was less there than at- the bottom ; and it was 
afterwards found, that the fall of the mercury corresponded exactly to the diminution of 
the length of the pressing column, so that it afforded a measure of that diminution, and, 
consequently, of the heights of mountains. The invention of the air-pump by Otto 
Guericke, burgomaster of Magdeburg, quickly followed that of the barometer by Torri- 
celli, though it does not appear that the invention of the Italian philosopher was known 
to the German. In order to obtain a space entirely void of air, Otto Guericke tilled 
a barrel with water, and having closed it exactly on all sides, began to draw out the wa- 
ter by a sucking-pump applied to the lower part of the vessel. He had proceeded but 
a very little way, when the air burst into the barrel with a loud noise, ami its weight 
was proved by the failure of the experiment, as effectually as it could have been by its 
success. After some other trials, which also failed, lie thought of employing a sphere 
of glass, when the experiment succeeded, and a vacuum was obtained. This was about 
the year 30.54. 

The elasticity of the air, as well as its weight, now became known ; its necessity to 
combustion, and the absorption of a certain proportion of it, during that process ; its ne- 
cessity for conveying sound ; — all these things were clearly demonstrated. The necessity 
of air to the respiration of animals required no proof from experiment, but the sudden 
extinction of life, by immersion in a vacuum, was a new illustration of the fact. 

The first considerable improvements made on the air-pump are due to Mr Hoyle. 
He substituted to the glass globe of Otto Guericke a receiver of a more commodious 
form, and constructed his pump so as to be worked with much more facility. Jlis ex- 
periments were farther extended, — they placed the weight and elasticity of the air in a 
i&riety of new lights* — they made known the power of air to dissolve water, &e. Boyle 
had great skill in contriving, and great dexterity in performing experiments. lie had, in- 
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deed, very early applied himself to the prosecution of experimental science, and was one 
of the members of the small but distinguished body, who, during the. civil wars, held pri- 
vate meetings for cultivating natural k lowledge, on the plan of Bacon. They met first 
yn London, as early as 1045, afterwards at Oxford, taking the name of the Philosophic % 
College. Of them, when Charles the Second ascended the throne,- was formed the Royal ■ 
Society of London, incorporated by letters patent in 1002. No one was more useful than 
Boyle in communicating activity and vigour to the new institution. A real lover of know- 
ledge, he was most zealous in the pursuit of it ; and having thoroughly imbibed the spirit 
of Bacon, was an avowed enemy to the philosophy of Aristotle. 


Section IV. 
ASTRONOMY. 


1. Ancient Astronomy. 

It has already been remarked, that the ancients made more considerable advances in as- 
tronomy than in almost any other of the physical sciences. Tliey applied themselves dili- 
gently to observe the heavens, and employed mathematical reasoning to connect together 
the insulated facts, which are the only objects of direct observation. The astronomer dis- 
covers nothing by help of his instruments, but that, at a given instant, a certain luminous 
point has a particular position in the heavens. The application of mathematics, and par- 
ticularly of spherical trigonometry, enables him to trace out the precise tract of this lumi- 
nous spot ; to discover the rate of its motion, whether varied or uniform, and thus to re- 
solve the first great problem which the science of astronomy involves, viz. to express the 
positions of the heavenly bodies, relatively to a given plane in functions of the time. The 
problem thus generally enunciated, comprehends all that is usually called by the name of 
descriptive or mathematical astronomy. 

The explanation of the celestial motions, which naturally occurred to those who began 
the study of the heavens, was, that the stars are so many luminous points fixed in the sur- 
face of a sphere, having the earth in its centre, and revolving on an axis passing through 
that centre in the space of twenty-four hours. When it was observed that all the stars 
did not partake of this diurnal motion in the same degree, but that some were carried 
slowly towards the east, and that their paths estimated in that direction, after certain in- 



tervals of time, returned into themselves, it was believed that they were fixed in the sur- 
faces of' spheres, which revolved westward, more slowly than the sphere of the fixed stars. 
These spheres must be transparent, or made of some crystalline substance, and lienee the 
name of the crystalline spheres, by which they were distinguished. This system, thougl^ 
it grew more complicated in proportion to the number and variety of the phenomena ob- 
served, was the system of Aristotle and Eudoxus, and, with a few exceptions, of all the 
philosophers of antiquity. 

But when the business of observation came to be regularly pursued ; when Timocharis 
and Aristillus, and their successors in the Alexandrian school, began to study the pheno- 
mena of the heavens, little was said of these orbs ; and astronomers seemed only desirous 
of ascertaining the laws or the general facts concerning the planetary motions. 

To do this, however, without the introduction of hypothesis, was certainly difficult, and 
probably was then impossible. The simplest and most natural hypothesis was, that the 
planets moved eastward in circles, and at a uniform rate. But when it was found that, 
instead of moving uniformly to the eastward, cveiy one of them was subject to great irre- 
gularity, the motion eastward becoming at certain periods slower, and at length vanish- 
ing altogether, so that the planet became stationary, and afterwards acquiring a motion 
in the contrary direction, proceeded for a time toward the west, it was litr from obvious 
how all these appearances could be reconciled with the idea of a uniform circular motiou. 

The solution of this difficulty is ascribed to Apollonius Pergseus, one of the greatest 
geometers of antiquity. He conceived that, in the circumference of a circle, having the 
earth for its centre, there moved the centre of another circle, in the circumference of which 
the planet actually revolved. The first of these circles was called the deferent, and the 
second the epicycle, and the motiou in the circumference of each was supposed uniform. 
Lastly, it was conceived that the motion of the centre of the epicycle in the circumference 
of* the deferent, and of the planet in that of the epicycle, were in opposite dirc&ions, the 
first being towards the east, and the second towards the west. In this way, the alterations 
from progressive to retrograde, with the intermediate stationary points, were readily ex- 
plained, and Apollonius carried his investigation so far as to determine the ratio between 
the radius of the deferent, and that of epicycle, from knowing the stations and rctiograda- 
tkms of any particular planet. 

An object, which w r as then considered as of great importance to astronomy, was thus 
accomplished, viz. the production of a variable motion, or one which was continually chan- 
ging both its rate and its direction from two uniform circular motions, each of which pre- 
served always the same quantity and the same direction. 







It was not long before another application w$&. ^ 
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;f- the -method, of epicycles. Hip- 
parchus, the greatest astronomer of antiquity, and one of thO inventors in science most 
justly entitled to admiration, discovert} tte inequality ofthe sun’s apparent motion round 
\ the earth. To explain or to express this irregularity, the same observer imagined an epi- 
cycle of a small radius with its centre moving uniformly in the circumference of a large 
circle, of which the earth was the centre, whifertiie sun revolved in the circumference of 
the small circle with the same angular velocity as this last, but,in a contrary direction. 

As other irregularities in the motions of the moon and of the planets were observed, 
other epicycles were introduced, and Ptolemy, in his Almagest, enumerated all which then 
appeared necessary, and assigned to them such dimensions as enabled them to express the 
phenomena with accuracy. It is not to be denied that the system of the heavens became 
in this way extremely complicated ; though, when fairly examined, it will appear to be a 
work of great ingenuity and research. The ancients, indeed, may be regarded as very for- 
tunate in the contrivance of epicycles, because, by means of them, every inequality which 
can exist in the angular motion of a planet may be at least nearly represented. This I 
call fortunate, because, at the time when Apollonius introduced the epicycle, he had no 
idea of the extent to which his contrivance would go, as he could have none of the con- 
clusions which the author of the Mecanique Celeste was to deduce from the principle of 1 


gravitation. 


The same contrivance had another great advantage ; it subjected the motions of the sun, 
the moon, and the planets, very readily to a geometrical construction, or an arithmetical 
calculation, neither of them difficult. - By this means the predictions of astronomical phe- 
nomena, the calculation of tables, and the comparison of those tables with observation, 
became matters of great facility, on which facility, in a great measure, the progress of 
the science depended. It was on these circumstances, much more than on the simpli- 
city with ^fcich it amused or deceived the imagination, that the popularity of this theory 
was founded ; the ascendant which it gained over the minds of astronomers, and the resist- 
ance which, in spite of facts and observations, it was so long able to make to the true sys- 
tem of the world. 

It does not appear that the ancient astronomers ever considered the epicycles and defer^ 
ents which they employed in their system as having a physical existence, or us serving to ex- 
plain the causes of the celestial motions. They seem to have considered them merely as 
mathematical diagrams, serving to express or to represent those motions as geometrical ex- 
pressions of certain general facts, which readily furnished the rules of astronomical calcu- 
lation. 4 
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The language in which Ptolemy speaks of the epicycles is not a little curious, and very 
conformable to the notion, that he considered them as merely the means of expressing a 
general law. After laying down the hypothesis of certain epicycles, and their dimensions, 
it is usual with him to add, “ these suppositions will save the phenomena.” Save is thp. 
literal translation of the Greek word, which is always a part of the verb or sdane 

of its compounds. Thus, in treating of certain phenomena in the moon’s motion, he lays 
down two hypotheses, by either of which they may be expressed ; and he concludes, “ in 
this way the similitude of the ratios, and the proportionality of the times, will be saved 
(fixij&^oii To) on bolli suppositions.” 1 It is plain, from these words, that the astronomer 
did not here consider himself as describing any thing which actually existed, but as ex- 
plaining two artifices, by either of which, certain irregularities in the moon’s motion may 
be represented, in consistence with the principle of uniform velocity. The hypothesis does 
not relate to the explanation, but merely to the expression of the fact ; it is first assumed, 
and its merit is then judged of synthetically, by its power to save, to reconcile, or to re- 
present appearances. At a time when the mathematical sciences extended little beyond 
the elements, and w'hcn problems which could not be resolved by circles and straight lines, 
could harldly be resolved at all, such artifices as the preceding were of the greatest value. 
They were even more valuable than the truth itself would have been in such circumstan- 
ces; and nothing is more certain than that the real elliptical orbits of the planets, and the 
uniform description of areas, would have been very unseasonable discoveries at the period 
we are now treating of. The hypotheses of epicycles, and of centres of uniform motion. 


1 lYlatheinatica Syntaxis, Lib. IV. p. 223 of the Paris edition Milton, the extent and aci urncx of 

whose erudition can never be too much admired, bad probably in view this phraseology of Ptolemy, " hen 
he wrote the following lilies 

— * l< Me his fabric of the Heavens 

Hath left to their disputes, perhaps to move. 

Hi* laughter at thmr t] train t opinions wide 

Jfeieafte?, when they come lo moth 1 Heaven 

And calculate the stars, how they will wi<ld ^ 

• The mighty frame, how build, unbuild, coi»;ri«r 

To sarv appear arum, how gird the sphere 
With c.f ulriek amt ecce nt rick sen holed o'er. 

Cycle and epicycle, orb in orb. M 

The obsolete verb to salve is employed by Bacon, and many other of the old English writers in the same 
sense with in the work of Ptolemy here referred to. ct The schoolman were like the astronomers, 

who, to salve phenomena, framed to their conceit eccentricks and epicycles ; so they, to salt v the prac- 
tice of the church, had devised a great number of strange positions.” Bacon. 

1 
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were well accommodated to the state of science, and are instances of a false sysfem which' 

tins materially contributed to the establishment of truth. ; 
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2. COPJSRNICUS ANi> TYCHO; ' V. 
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On the revival of learning in Europe, astronomy, was the first of the sciences which 
was regenerated. Such, indeed, is the beauty and usefulness of this branch. of knowledge, 
that, in the thickest darkness of the middle ages, the study of it was never entirely, aban- 
doned. Iii those times of ignorance, it also derived additional credit from the assistance 
which it seemed to give to an imaginary and illusive science. ‘ Astrology, which has exer- 
cised so durable and extensive a dominion over the human mind, is coeval with the first 
observations of astronomy. In the middle agos, remarkable lor the mixture of a few. frag- 
meats of knowledge and truth in a vast mass of ignorance and error, it. was assiduously 
cultivated, and, in conjunction with alchemy and magic, shared the favour, of the people, 
ami the patronage of the great. During the thirteenth and fourteenth centuries, it was 
taught in the universities of Italy, and professors were appointed, at Padua and Bologna, 
to instruct their pupils in the influence of the stars. Everywhere through Europe the 
greatest respect was shown for this system of imposture, and they who saw the deceit most 
clearly, could not always avoid the disgrace of being the instruments of it. Astronomy, 
however, profited by the illusion, and was protected for the great assistance which it seem- 
ed to alibi’d to a science more important than itself. 

Of those who cultivated astronomy, many were infected by this weakness, though some 
were completely superior to it. Alphonso, the King of Castile, was among the latter, 
lie flourished about the middle of the thirteenth century, and was remarkable for such 
freedom of thought, and such boldness of lauguage, as it required his royal dignity to 
protect. He applied himself diligently to the study of astronomy j he perceived the in- 
accuracy of Ptolemy’s tables, and endeavoured to correct their errors by new. tables of 
his own. These, in the course of the next age, were found to have receded from the 
heavens, and it became more and more evident that astronomers had not yet discovered 
the secret of the celestial motions. 

Two of the men who, in the fifteenth century, contributed the most to the advance- 
meat, of astronomical science, Purbach and Regiomontanus, were distinguished also for 
their general knowledge of the mathematics. Purbach was fixed at Vienna by the pa- 
tronage of the Emperor Frederick the Third, and devoted himself to astronomical obser- • 
ration. lie published a new edition of the Almagest, and, though he neither under- 



fin 


■£» " > •= . 

' SECOND DiSStel 


PAT,ibN« ‘ "’ 


stood Gteek nor Arabic, bis knowledge of the subject enabled him to make it much more 
perfect than any of the former translations. ' He is said to have been the first who applied 
the plummet to astronomical instruments ; but this must not be understood strictly, for 
some of Ptolemy’s instruments, the parallactic for instance, were placed perpendiculaiiy 
by the plumb-line. 

Regiomontanus was the disciple of Purbach, and is still more celebrated than his mas- 
ter. ’ He was a man of great learning and genius, most ardent for the advancement 
of knowledge, and particularly devoted to astronomy. To him we owe the introduc- 
tion of decimal fractions, which completed our arithmetical notation, and formed the se- 
cond of the three steps by which, in modern times, the science of numbers has been so 
greatly improved. 

In the list of distinguished astronomers, the name of Copernicus comes next, and stands 
at the head of those men, who, bursting the fetters of prejudice and authority, have esta- 
blished truth on the basis of experience and observation. He was born at Thorn in Prus- 
sia, in 14<73 ; he studied at the university of Cracow, being intended at first for a physician, 

* though he afterwards entered into the church. A decided taste for astronomy led him 
early to the study of the science in which he was destined to make such an entire revolution, 
and as soon as he found himself fixed and independent, he became a diligent and careful 
observer. 

It would be in the highest degree interesting to know by what steps he was led to con- 
ceive the bold system which removes the earth from the centre of the world, and as- 
cribes to it a twofold motion. It is probable that the complication of so many epicycles 
and deferents as were necessary, merely to express the laws of the planetary motions, had 
induced him to think of all the possible suppositions which could be employed for the same 
purpose, in order to discover which of them was the simplest. 

It appears extraordinary, that so natural a thought should have occurred, at so late a 
period, for the first, or nearly for the first time. We are assured, by Copernicus 
himself, that one of the first considerations which offered itself to his mind, was the 
effect produced by the motion of a spectator, in transferring that motion to the objects 
observed, but ascribing to it an opposite direction. ‘ From this principle it immediately 
followed, that the rotation of the earth on an axis, from west to east, would produce the 
apparent motion of the heavens in the direction from east to west. 


& 


1 Astronomia Instaurata, Lib. I. cap. 5. 
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In considering some of the objections which might be made to the system bf the earth’s 
.notion, Copernicus reasons with great soundness, though he is not aware of the full force 
/f his own argument. Ptolemy hadaueged, that, if the earth were to revolve on its axis, 
the* .•■cL.'ce of the motion would be sufficient to tear it in pieces, and to dissipate the parts. 
This argument, it is evident, proceeds on a confused notion of a centrifugal force, the ef- 
fect of which the Egyptian astronomer overrated, as much as he undervalued the firmness 
and solidity of the earth. Why, says Copernicus, was he not more alarmed for the safety 
of the heavens, if the diurnal revolution be ascribed to them, as their motion must be more 
rapid, in proportion as their magnitude is greater ? The argument here suggested, now 
that we know how to measure centrifugal force, and to compare it with others, carries de- 
monstrative evidence with it, because that force, if the diurnal revolution were really per^ 
formed by the heavens, would be such, as the forces which hold together the frame of the 
material world would be wholly unable to resist. 

There are, however, in the reasonings of Copernicus, some unsound parts, which show, 
that the power of his genius was not able to dispel all the clouds which in that age hung 
over the human mind, and that the unfounded distinctions of the Aristotelian physics 
.sometimes afforded arguments equally fallacious to him and to his adversaries. One of his 
most remarkable physical mistakes was his misconception with respect to the parallelism of 
the earth’s axis ; to account for which, he thought it necessary to assume, in addition to the 
earth’s rotation on an axis, and revolution round the sun, the existence of a third motion 
altogether distinct from either of the others. In this he was mistaken ; the axis naturally 
retains its parallelism, and it would require the action of a force to make it do otherwise. 
Tins, as Kepler afterwards remarked, is a consequence of the inertia of matter j and, for that 
reason, he very justly accused Copernicus of not being fully acquainted with his own riches. *, 

The first edition of the Astronomia Instaurata, the publication of which was solicited by 
Cardinal Schoenberg, and the book itself dedicated to the Pope, appeared in 154>3, a few 
days before the death of the author. Throughout the whole book, the new doctrine was 
advanced with great caution, as if from a presentiment of the opposition and injustice* 
which it was one day to experience. At first^ however, the system attracted little no- 
tice, and was rejected by the greater part even of astronomers. It lay fermenting it? 
secret with other new discoveries for more than fifty years, till, by the exertions of Ga- 
lileo, it was kindled into so bright a Hume as to consume the philosophy of Aristotle, 
to alarm the hierarchy of Rome, and to threaten the existence of every opinion not 
founded on experience and observation. 

After Copernicus, Tycho Brah6 was the most distinguished astronomer of the six- 
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teentb century. An eclipse of the sun which he witnessed in 1560, when he was yet a . 
very young man, by the exactness with which it answered to the prediction, impresse .'i ' 
him with the greatest reverence for a science which could see so far and so distinctly into^ 
the future, and from that moment he was seized with the strongest desire of ,!«. scaling 
acquainted with it. Here, indeed, was called into action a propensity nearly allied 
both to the strength and the weakness of the mind of this extraordinary man, the same 
that attached him, on one hand, to the calculations of astronomy, and, on the other, 
to the predictions of judicial astrology. 

In yielding himself up, however, to his love of astronomy, he found that he had several 
difficulties to overcome. He belonged to a class in society elevated, in the opinion of 
that age, above the pursuit of knowledge, and jealous of the privilege of remaining igno- 
rant with impunity. Tycho was of a noble family in Denmark, so that it required all the 
enthusiasm ond firmness inspired by the love of knowledge, to set him above the prejudices 
of hereditary rank, and the opposition of his relations. He succeeded, however, in these 
objects, and also in obtaining the patronage of the King of l>enmark, by which he was 
enabled to erect an observatory, and form an establishment in the island of Huena, such 
as had never yet been dedicated to astronomy. The instruments were of far greater size, 
more skilfully contrived, and more nicely divided, than any that had yet been directed to 
the heavens. By means of them, Tycho could measure angles to ten seconds, which may 
be accounted sixty times the accuracy of the instruments of Ptolemy, or of any that had 
belonged to the school of Alexandria. 

Among the improvements which he made in the art of astronomical observation, was 
that of verifying the instruments, or determining their errors by actual observation, instead 
of trusting, as had been hitherto done, to the supposed infallibility of the original con- 
struction. 

One of the first objects to which the Danish astronomer applied himself was the forma- 
tion of a new catalogue of the fixed stars. That which was begun by Hipparchus, and 
* continued by Ptolemy, did not give the places of the stars with an accuracy nearly equal 
to that which the new instruments were capable of reaching ; and it was besides desirable 
to know whether the lapse of twelve centuries had produced any unforeseen changes in the 
heavens. 

The great difficulty in the execution of this work arose from the want of a direct and 
easy method of ascertaining the distance of one heavenly body due east or west of an- 
other. The distance, north or south, either from one another or from a fixed plane, that 
of the equator, was easily determined by the common method of meridian altitudes, the 
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equator being a plane which, for any given place on the earth's surface, retains always the 
vsi^ne position. But no plane extending from, north to ‘south, or passing through the 
p^les, retains a fixed position with reflect to an observer, and, therefore, the same way 
of mawftuvng distances from such a plane cannot be applied. The natural substitute is 
the measure of time ; the interval between the passage of two stars over the meridian, 
bearing the same proportion to twenty-four hours, that the arch which measures their 
distance perpendicular to the meridian, or their difference of right ascension, does to four 
right angles. 

An accurate measure of time, therefore, would answer the purpose, but such a measure 
no more existed in the age of Tycho, than it had done in the days of Hipparchus or 
Ptolemy. These ancient astronomers determined the longitude of the fixed stars by re- 
ferring their places to those of the moon, the longitude of which, for a given time, was 
known from the theory of her motions. Thus they were forced to depend on the most 
irregular of all the bodies in the heavens, for ascertaining the positions of the most fixed, 
those which ought to have been the basis of the former, and of so many other determina- 
tions. Tycho made use of the planet Venus instead of the moon, and his method, though 
more tedious, was more accurate than that of the Greek astronomers. His catalogue con- 
tained the pbiees of 777 fixed stars. 

The irregularities of the moon's motions were his next subjects of inquiry. The an- 
cients had discovered the inequality of that planet depending on the eccentricity of the 
orbit, the same which is now called the equation of the centre.* Ptolemy had added the 
knowledge of another inequality in the moon’s motion, to which the name of the evection 
has been given, amounting to an increase of the former equation at the quarters, and a 
diminution of it at the times of new and full moon. Tycho discovered another inequality, 
which is greatest at the octants, and depends on the difference between the longitude 
of the moon and that of the sun. A fourth irregularity to which the moon's motion is 
subject, depending wholly on the sun’s place, was known to Tycho, but included among 
the sun’s equations. Besides, these observations made him acquainted with the changes 
in the inclination of the plane of the moon's orbit } and, lastly, with the irregular mo- 
tion of the nodes, which, instead of being always retrograde at the same rate, are sub- 
ject to change that rate, and even to become progressive according to their situation in 


1 The allowance made for an} such equality, when the place of ft planet is to be computed for a given 
time, is called an equation in the language of astronomy . 
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respect of the sun. These are the only inequalities of the moon’s motion known be- 
fore the theory of Gravitation, and, except the two first, are all the discoveries * 
Tycho. \ 

-i * 

The atmospherical refraction, by which the heavenly bodies are made to app."” more 
elevated above the horizon than they really are, was suspected before the time of this 
astronomer, but not kuown with certainty to exist. He first became acquainted with it 
by finding that the latitude of his observatory, as determined from observations at the 
solstices, and from observations of the greatest and least altitudes of the circumpolar 
stars, always differed about four miuutes. The effect of refraction lie supposed to he 
31 ' at the horizon, and to diminish from thence upward, till at 4.0° it ceased altoge- 
ther. This last supposition is erroneous, but at 45 5 the refraction is less than 1', and 
probably was not sensible in the altitudes measured with his instruments, or not dis- 
tinguishable from the errors of observation. An instrument which he contrived on pur- 
pose ,to make the refraction distinctly visible, shows the scale on which his observatory 
was furnished. It was an equatorial circle of ten feet diameter, turning on an axis pa- 
rallel to that of the earth. With the sights of this equatorial he followed the sun on the 
day of the summer solstice, and found, that, as it descended towards the horizon, it rose 
above the plane of the instrument. At its setting, the sun was raised above the horizon 
by more than its own diameter. 

The comet of 1.570 was carefully observed by Tycho, and gave rise to a new' theory of 
those bodies. He found the horizontal parallax to be 2 O', so that the comet was nearly 
three times as far off as the moon. He considered comets, therefore, as bodies placed far 
beyond the reach of our atmosphere, and moving round the sun. This was a severe blow 
to the physics of Aristotle, which regarded comets as meteors generated in the atmosphere. 
His observation of the new star in 1572, was no less hostile to the argument of the same 
philosopher, which maintained, that the heavens art* a region in which there is neither ge- 
neration nor corruption, and in which existence has neither a beginning nor an end. 

• Yet Tycho, with this knowledge of astronomy, and after having made observations 
more numerous and accurate than all the astronomers who went before him, continued to 
reject the system of Copernicus, and to deny the motion of the earth. lie was, however, 
convinced that the earth is not the centre about which the planets revolve, for he bad him- 
self observed Mars, when in opposition, to be nearer to the earth than the earth was to 
the sun, so that, if the planets were ranged as in the Ptolemaic system, the orbit of Mars 
must have been within .the orbit of the sun. He therefore imagined the system still known 
by his name, according to which the sun moves round the earth, and is at the same time 
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the centre of the planetary motions. It cannot be denied, that the phenomena purely 
. 'astronomical may be accounted for on this hypothesis, and tliat the objections to it are ra- 
cier derived from physical and mechanical considerations than from the appearances them- 

1 -A 

St! ’ r 's- trr Jt is simpler than the Ptolemaic system, and free from its inconsistencies ; but it 
is more complex than the Copernican, and, in no respect, affords a better explanation of 
the phenomena. The true place of the Tychonic system is between the two former ; an 
advance beyond the one, and a step short of the other ; and such, if the progress of" 
discovery were ulways perfectly regular, is the place which it would have occupied in the 
history of the science. If Tycho luid lived before Copernicus, his system would have 
been a step in the advancement of knowledge ; coming after him, it was a step 
backward. 

It is not to bis credit as a philosopher to have made this retrograde movement, yet he is 
not altogether without apology. The physical arguments in favour of the Copernican sys- 
tem, founded on the incongruity of supposing the greater body to move round the smaller, 
might not be supposed to have much weight, in an age when the equality of action and 
reaction w.is unknown, and when it was not clearly understood that the sun and the 
planets act. at all on one another. 'Die arguments, which seem, in the judgment of Tycho, 
to have balanced the simplicity of the Copernican system, were founded on certain texts of 
Scripture, and on the difficulty of reconciling the motion of the earth with the sensations 
which we experience at its surface, or the phenomena which we observe, the same, in all 
respects, as if the earth were at rest. The experiments ami reasonings of Galileo had not 
yet instructed men in the inertia of matter, or in the composition of motion j and the follow- 
ers of Copernicus reasoned on principles which they held in common with their adversa- 
ries. A ball, it was said by the latter, dropt from the mast-head of a ship under sail, does 
not fall at the foot of the mast, but somewhat behind it ; and, in the same manner, a stone 
dropt from a high tower would not fall, on the supposition of the earth’s motion, at the 
bottom of the tower, but to the west of it, the earth, during its fall, having gone eastward 
from under it. The followers of Copernicus were not yet provided with the true answer 
to tin’s objection, viz. that the ball docs actually fall at the bottom of the mast. It was 
admitted that it must fall behind it, because the ball was no part of the ship, and that the 
motion forward was not natural, either to the ship or to the ball. The stone, on the other 
hand, let fall from the top of the tower, was a part of the earth j and, therefore, the diur- 
nal and annual revolutions which were natural to the earth, were also natural to the stone j 
the stone would, therefore, retain the same motion with the tower, and strike the ground 
precisely at the bottom of it. 
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It must be confessed, that neither of these logicians had yet thoroughly awakened from 
the dreams of the Aristotelian metaphysics, but men were now in possession of the truth,, 
which was finally to break the spell, and set the mind free from the fetters of prejudii^ 
and authority. Another charge, against which it is more difficult to defend Tycho, if. liis 
belief in the predictions of astrology. lie even wrote a treatise in defence of this imagi- 
nary art, and regulated his conduct continually by its precepts. Credulity, so unworthy of 
a man deeply versed in real science, is certainly to be set down less to his own account 
than to that of the age in which he lived. 

3. Keeler and Galileo. 

Kepler followed Tycho, and in his hands astronomy underwent a change only second to 
that which it had undergone in the hands of Copernicus. He was bora in 1571. He 
early applied himself to study and observe the heavens, and was soon distinguished as an 
inventor. He began with taking a more accurate view of astronomical refraction than 
had yet been done, and he appears to have been the first who conceived that there must 
be a certain fixed law which determined the quautity of it, corresponding to every alti- 
tude, from the horizon to the zenith. The application of the principles of optics to as- 
tronomy, and the accurate distinction between the optical and real inequalities of the 
planets, are the work of the same astronomer. It was by the views thus presented that 
he was led to the method of constructing and calculating eclipses, by means of projec- 
tions, without taking into consideration the diurnal parallax. These are valuable im- 
provements, but they were, however, obscured by the greatness of his future discove- 
ries. 

The planes of the orbits of the planets were naturally, in the Ptolemaic system, sup- 
posed to pass through the earth, and the reformation of Copernicus did not go so far as 
to change the notions on that subject which had generally been adopted. Kepler ob- 
served that the orbits of the planets are in planes passing through tins sun, and that, of 
consequence, the lines of their nodes all intersect in the centre of that luminary. This 
discovery contributed essentially to those which followed. 

The oppositions of the planets, or their places when they pass the meridian at mid- 
night, offer the most favourable opportunities for observing them, both because they 
are at that time nearest to the earth, and because their places seen from thence is the 
same as if they were seen from the sun. The true time of the opposition had, however, 
been till now mistaken by astronomers, who held it to be at the moment when the appa- 
rent place of the planet was opposite to the mean place of the sun. It ought, however. 
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to have been, when the apparent places of both were opposed to one another. This re- 
Vhrmation was proposed by Kepler, and, though strenuously resisted by Tycho, was finally 
received. 

undertaken to examine the orbit of Mars, in which the irregularities are most 
considerable, Kepler discovered, by comparing together seven oppositions of that planet, 
that its orbit is elliptical ; that the sun is placed in one of the foci ; and that there is no 
point round which the angular motion is uniform. In the pursuit of this inquiry he found 
that the same thing is true of the earth’s orbit round the sun j hence by analogy it was 
reasonable to think, that all the planetary orbits are elliptical, having the sun in their 
common focus. 

The industry and patience of Kepler, in this investigation, were not less remarkable 
than his ingenuity and invention. Logarithms were hot yet known, so that arithmeti- 
cal computation, when pushed to great accuracy, was carried on at a vast expence of time 
and labour. In the calculation of every opposition of Mars, the work filled ten folio 
pages, and Kepler repeated each calculation ten times, so that the whole work for each 
opposition extended to one hundred such pages ; seven oppositions thus calculated pro- 
duced a large folio volume. 

In these calculations the introduction of hypotheses was unavoidable, and Kepler’s can- 
dour in rejecting them, whenever they appeared erroneous, without any other regret than 
for the time which they had cost him, cannot be sufficiently admired. He began with 
hypothesis, and ended with rejecting every thing hypothetical. In this great astronomer 
we find genius, industry, and candour, all uniting together as instruments of investigation. 

Though the angular motion of the planet was not found to be uniform, it was discover- 
ed that a very simple law connected that motion with the rectilineal distance from the sun, 
the former being every where inversely as the square of the latter ; and hence it was easy 
to prove, that the area described by the line drawn from the planet to the sun increased 
at a uniform rate, and, therefore, that any two such areas were proportional to the times 
in which they were described. The picture presented of the heavens was thus, for the 
first time, cleared of every thing hypothetical. 

The same astronomer was perhaps the first person who conceived that there must be al- 
ways a law capable of being expressed by arithmetic or geometry, which connects sucfi 
phenomena as have a physical dependence on one another. His conviction of this truth, 
and the delight which he appears to have experienced in the contemplation of such laws, 
led him to seek, with great eagerness, for the relation between the periodical times of the 
planets, and their distances from the sun. He seems, indeed, to have looked towards this 
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object with such earnestness, that, while it was not attained, he regarded all his other dis- 
coveries as incomplete. He at last found, infinitely to his satisfaction, that in any tw 
planets, the squares of the times of the revolution are as the cubes of their mean distance 
from the sun. This beautiful and simple law had a value beyond what Kepler could pos- 
sibly conceive ; yet a sort of scientific instinct instructed him in its great' importance. 
He has marked the year and the day when it became known to him ; it was on the Nth 
of May 1(»1N ; and perhaps philosophers will agree that there are few days in the scienti- 
fic history of the world which deserve so well to be remembered. 

These great discoveries, however, were not much attended to by the astronomers of that 
period, or by those who immediately followed. They were hut little considered by (»ussciidi, 
— they were undervalued by Jticcioli, — and wore never mentioned by Descartes. It was an 
honour reserved for Newton to estimate them at their true value. 

Indeed, the discoveries of Kepler were at first so far from being duly appreciated, that 
they were objected to, not for being false, but for offering to astronomers, in the calcula- 
tion of the place of a planet in its orbit, a problem too difficult to be resolved by elementary 
geometry. To cut the area of a semi-ellipsis in a given ratio by a line drawn through the 
focus, is the geometrical problem into which he showed that the above inquiry ultimately 
resolved. As if he had been answerable for the proceedings of nature, the dillieulty of 
this question was considered as an argument against his theory, and he himself seems some- 
what to have felt it as an objection, especially when he found that the best solution he could 
obtaiu was no more than an approximation. With all his power of invention, Kepler was 
a mathematician inferior to many of that period ; and though he displayed great ability in 
the management of this difficult investigation, his solution fell very far short of the simpli- 
city which it was afterwards found capable of attaining. 

Jn addition to all this, he rendered another very important service to the science of 
astronomy and to the system of Copernicus. Copernicus, it has been already men- 
tioned, bad supposed that a force was necessary to enable the eart h to preserve the 
parallelism of its axis during its revolution round the sun. He imagined, therefore, 
that a third motion belonged to the earth, and that, besides turning on its axis and 
revolving round the sun, it had another movement by which its axis was preserved 
always equally inclined to the ecliptic. Kepler was the first to observe that this third 
motion was quite superfluous, and that the parallelism of the earth’s axis, in order to be 
preserved, required nothing but the absence of all force, as it necessarily proceeded from 
the inertia of matter, and its tendency to persevere in a state of uniform motion. Kepler 
had a clear idea of the inertia of body > he was the first who employed the term ; and. 
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considering all motion as naturally rectilineal, he concluded that when a body moves in a 
ijjrve, it is drawn or forced out of the straight line by the action of some cause, not resid- 
ing in itself. Thus he prepared thp vay for physical astronomy, and in these ideas he 
was earlier than Descartes. 

The discoveries of Kepler were secrets extorted from nature by the most profound and 
laborious research. The astronomical discoveries of Galileo, more brilliant and imposing, 
were made at a far less expence of intellectual labour. By this it is not meant to say that 
Galileo did not possess, and did not exert intellectual powers of the very highest order, 
but it was less in his astronomical discoveries that he had occasion to exert them, than in 
those winch concerned the theory of motion. The telescope turned to the heavens for 
the first time, in the hands of a man far inferior to the Italian philosopher, must have un- 
folded u series of wonders to astonish and delight the world. 

it was in the year ltiOJJ that the news of a discovery, made in Holland, reached Galileo, 
viz. that%wo glasses had been so combined, as greatly to magnify the objects seen through 
them. More was not told, and more was not necessary to awaken a mind abundantly 
alive to all that interested the progress either of science or of art. Galileo applied himself 
to try various combinations of lenses, and he quickly fell on one which made objects ap- 
pear greater than when seen by the naked eye, in the proportion of three to one. He 
soon improved on this construction, and found one which magnified thirty-two times, 
nearly as much as the kind of telescope he used is capable of. That telescope was formed 
of two lenses ; the louse next the object convex, the other concave ; the objects were 
presented upright, ami magnified in their lineal dimensions in the proportion just as- 
signed. 

Having tried the effect of this combination on terrestrial objects, he next directed it to 
the moon. What the telescope discovers on the ever-varying face of that luminary, is now 
well known, and needs not to be descril>ed ; but the sensations which the view must have 
communicated to the philosopher who first beheld it, may be conceived more easily than 
expressed. To the immediate impression which they made upon the sense, to the wonder 
they excited in all who saw them, was added the proof, which, on reflection, they afforded, 
of' the close resemblance between the earth and the celestial bodies, whose divine nature 
had been so long and so erroneously contrasted with the ponderous and opaque substance 
of our globe. The earth and the planets were now proved to be bodies of the same kind, 
and views were entertained of' the universe, more suitable to the simplicity and the magni- 
ficence of nature. 

When the same philosopher directed his telescope to the fixed stars, if he was disap- 
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pointed at finding their magnitudes not increased, he was astonished and delighted to 
find them multiplied in so great a degree, and such numbers brought into view, whieii 
were invisible to the naked eye. In Jupiter lie perceived a large disk, approaching in 
size to the moon. Near it, as he saw it for the first time, were three luminous points 
ranged in a straight line, two of them on one side of the planet, and one on the other. 
This occasioned no surprise, for they might he small stars not visible to the naked 
eye, such as he had already discovered in great numbers. JJy observing them, however, 
night after night, he found these small stars to be four in number, and to he moons or 
satellites, accompanying Jupiter, and revolving round him, as the moon revolves round 
the earth. 

The eclipses of these satellites, their conjunctions with the planet, their disappearance 
behind his disk, their periodical revolutions, and the very problem of distinguishing them 
from one another, offered, to an astronomer, a series of new and interesting observations. 

In Saturn lie saw one large disk, with two smaller ones very near it, and diametrically 
opposite, and always seen in the same places ; but more powerful telescopes were required 
before these appearances could bo interpreted. 

The horned figure of Venus, and the gibbosity of Mars, added to the evidence of the 
Copcrnicau system, and verified the conjectures of its author, who luid ventured to say, 
that, if the sense of sight were sufficiently powerful, we should see Mercury and Venus 
exhibiting phases similar to those of the moon. 

The spots of the sun derived an interest from their contrast with the luminous disk 
over which they seemed to pass. They were found to have such regular periods of re- 
turn, as could be derived only from the motion of the disk itself; and thus the sun’s revo- 
lution on his axis, and the time of that revolution, were clearly ascertained. 

This succession of noble discoveries, the most splendid, probably, which it ever fell to 
the lot of one individual to make, in a better age would have entitled its author to the 
admiration and gratitude of’ the whole scientific world, but was now viewed from several 
quarters with suspicion and jealousy. The ability and success with which Galileo had 
laboured to overturn the doctrines of Aristotle and the schoolmen, as w'ell as to establish 
the motion of the earth, aud the immobility of the sun, had excited many enemies. There 
are always great numbers who, from habit, indolence, or fear, are the determined support- 
ers of what is established, whether in practice or in opinion. To these the constitution of 
the universities of Europe, so entirely subjected to the church, had added a numerous and 
learned phalanx, interested to preserve the old systems, and to resist all innovations which 
could endanger their authority or their repose. The church itself was roused to action, 
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.by reflecting tliat it had staked the infallibility of its judgments on the truth of the very 
opinions which were now in danger of being overthrown. Thus was formed a vast combi- 
nation of men, not very scrupulous about: the means which they used to nnnoy their adver- 
saries ; the power was entirely in their hands, and there was nothing but truth and rea- 
son to be opposed to it. 

’ The system of Copernicus, however, while it remained obscure, and known only to as- 
tronomers, created no alarm in the church. It had oven been ushered into the world at. 
the solicitation of a cardinal, and under the patronage of the Pope ; but when it became 
more popular, when the ability and acuteness, of Galileo were enlisted on its side, the 
consequences became alarming j and it was determined to silence by force an adversary 
who could not be put down by argument. Mis dialogues contained a full exposition of 
the evidence of the earth’s motion, and set forth the errors of the old, as well as the dis- 
coveries of the new philosophy, with great force of reasoning, and with the charms of the 
most lively eloquence. They are written, indeed, with such singular felicity, that one 
reads them at the present day, when the truths contained in them are known and admit- 
ted, with all the delight of novelty, and feels one’s self carried back to the period when 
the telescope was first directed to the heavens, and when the earth’s motion, with all its 
train of consequences, was proved for the first time. The author of such a work could 
not. be forgiven. Galileo, accordingly, was twice brought before the Inquisition. The 
first time a council of seven cardinals pronounced a sentence which, for the sake of those 
disposed to believe that power can subdue truth, ought never to be forgotten : “ That to 
maintain the sun to be immoveable, and without, local motion, in the centre of the world, 
is an absurd proposition, false in philosophy, heretical in religion, and contrary to the tes- 
timony of Scripture. That it. is equally absurd and false in philosophy to assert that the 
earth is not immoveable in the centre of the world, and, considered theologically, equally 
erroneous and heretical.” 

Those seven theologians might think themselves officially entitled to decide on what 
was heretical or orthodox in faith, but that they should determine what was true or false 
in philosophy, was an insolent invasion of a territory into which they had no right to en- 
ter, and is a proof how ready men are to suppose themselves wise, merely because they 
happen to be powerful. At this time a promise was extorted from Galileo, that he would 
not teach the doctrine of the earth’s motion, either by speaking or by writing. To this 
promise he did not conform. His third dialogue, published, though not till long after- 
wards, contained such a full display of the beauty and simplicity of the new system, and 
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such an exposure of the inconsistencies of Ptolemy and Tycho, as completed the triumph 
of Copernicus. 

In the year 1 003, Galileo, now seventy years old, being brought before the Jnquisy 
tion, was forced solemnly to disavow his belief in the earth’s motion ; and condemned 
to perpetual imprisonment, though the sentence was afterwards mitigated, and he was 
allowed to return to Florence. 1 The Court of Jtome was very careful to publish this 
second recantation all over Europe, thinking, no doubt, that it was administering a com- 
plete antidote to the belief of the ( 'opcrnican system. The sentence, indeed, appears to 
have pressed very heavily on Galileo’s mind, and he never afterwards either talked or 
wrote on the subject of astronomy. Such was the triumph of his enemies, on whom am- 
ple vengeance would have long ago been executed, if the indignation and contempt of 
posterity could reach the mansions of the dead. 

Conduct like this, in men professing to be the ministers of religion ami the guar- 
dians of truth, can give rise to none but the most painful reflections. That an aged phi- 
losopher should be forced, laying his hand on the sacred Scriptures, to disavow opinions 
which he could not cease to hold without ceasing to think, was as much a profanation 
of religion, as a violation of truth and justice. Was it the act of hypocrites, who con- 
sidered religion as a state engine, or of bigots, long trained in the art of believing with- 
out evidence, or even in opposition to it ? These questions it were unnecessary to re- 
solve ; but one conclusion cannot be denied, that the indiscreet defenders of religion have 
often proved its worst enemies. 

At length, however, by the improvements, the discoveries, and the reasonings, first of 
Kepler, and then of Galileo, the evidence of the ('opcrnican system was fully developed, 
and nothing was wanting to its complete establishment, but time sufficient to allow opinion 
to come gradually round, and to give men an opportunity of studying the arguments 
placed before them. Of the adherents of the old system, many had been too long habi- 
tuated to it to change their views ; but as they disappeared from the scene, they were re- 
placed by young astronomers, not under the influence of the s:une prejudices, anti eager to 
follow doctrines which seemed to offer so many new subjects of investigation. In the next 
generation the systems of Ptolemy and Tycho had no followers. 

It was not astronomy alone which was benefited by this revolution, and the discussions 
to whieh it had given rise. A new light, as already remarked, was thrown on the phy- 


J He was thrown into prison previously to his trial, and attempts were made to render him obnoxious ft) 
ihe people. From the text of a priest who preached against him, we may judge of the wit and the .sente with 
which this persecution was conducted. Viri Gaidai quid stalls in calum suspicicnLts ? 
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sical world, and the curtain was drawn aside which had so long concealed the great expe- 
riment, by which nature herself manifests, at every instant, the inertia of body, and the 
composition of forces. To reconcile. t’..e real motion of the earth with its appearance of 
rest, and with our feeling of its immobility, .required such an examination of the nature of 
motion, as discovered, if not its essence, at least its most, general and fundamental proper- 
ties. The whole science of rational mechanics proiited, therefore, essentially by the disco- 
very of the earth’s motion. 

A great barrier to philosophic improvement had arisen from the separation so early 
made, and so strenuously supported in the ancient systems, between terrestrial and celes- 
tial substances, and between the laws which regulate motion on the earth, and in the hea- 
vens. This barrier was now entirely removed j the earth was elevated to the rank of a 
planet ; the pluncta were reduced to the condition of earths, and by this mutual approach, 
the same rules of interpretation became applicable to the phenomena of both. Principles 
derived from experiments on the earth, became guides for the analysis of the heavens, and 
men were now in a situation to undertake investigations, which the most hardy adventurer 
in science could not before have dared to imagine. Philosophers had ascended to the 
knowledge of the affinities which pervade all nature, and which mark so strougly both the 
wisdom and unity of its author. 

The light thus struck out darted its rays into regions the most remote from physical in- 
quiry. When men saw opinions entirely disproved, which were sanctioned by all anti- 
quity, and by the authority of the greatest names, they began to have different notions 
of the rules of evidence, of the principles of philosophic inquiry, and of the nature of the 
mind itself. It appeared that science was destined to be continually progressive ; provid- 
ed it was taken for an inviolable maxim, that all opinion must be ultimately amenable to 
experience and observation. 

It was no slight addition to all these advantages, that, in consequence of the discus- 
sions from which Galileo had unhappily been so great a sufferer, the line was at length 
definitely drawn which was to separate the provinces of faith and philosophy from one 
another. It became a principle, recognised on all hands, that revelation, not being in- 
tended to inform men of those things which the unassisted powers of their own under- 
standing would in time be able to discover, had, in speaking of such matters, employed 
the language and adopted the opinions of the times ; and thus the magic circle by which 
the priest had endeavoured to circumscribe the inquiries of the philosopher entirely dis- 
appeared. The reformation in religion which was taking place about the same time, 
and giving such energy to the human mind, contributed to render this emancipation more 
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complete, and to reduce the exorbitant pretensions of the Romish church. The prohi- 
bition against believing in the true system of the world either ceased altogether, or w'as 
reduced to an empty form, by which the affectation of infallibility still preserves the me>~ 
mory of its errors. * 


4. Descartes, Huygens, &c. 

Descartes flourished about this period, and has the merit of being the first who under- 
took to give an explanation of the celestial motions, or who formed the great and philo- 
sophic conception of reducing all the phenomena of the universe to the same law. The 
time was now arrived when, from the acknowledged assimilation of the planets to the 
earth, this might be undertaken with some reasonable prospect of success. No such at- 
tempt had hitherto been made, unless the crystalline spheres or homoceutric orbs of the 
ancients are to be considered in that light. The conjectures of Kepler about a kind of 
animation, and of organic structure, which pervaded the planetary regions, were too 
vague and indefinite, and too little analogous to any thing known on the earth, to be en- 
titled to the name of a theory. To Descartes, therefore, belongs the honour of being the 
first who ventured on the solution of the most arduous problem which the material world 
offers to the consideration of philosophy. For this solution he sought no other data than 
matter and motion, and with them alone proposed to explain the structure and constitu- 
tion of the universe. The matter which he required, too, was of the simplest kind, pos- 
sessing no properties but extension, impenetrability, and inertia. It was matter in the 
abstract, without any of its peculiar or distinguishing characters. To explain these cha- 
racters, was indeed a part of the task which he proposed to himself, and thus, by the sim- 
plicity of his assumptions, he added infinitely to the difficulty of the problem which he 
undertook to resolve. 

The matter thus constituted was supposed to fill all space, and its parts, both great 
and small, to he endued with motion in an infinite variety of directions. From the 
combination of these, the rectilineal motion of the parts become impossible; the atoms or 
particles of matter were continually diverted from the lines in which they hail begun 


1 Tlie learned lathers who have, with so much ability, commented on the Principia of Newton, h:i\o pre- 
fixed to the third book ibis remarkable declaration : — “ Newtonus in hoc tertio libro telluris motnc hypothesin 
assumit. Auctoris propositiones alitor explicari, non poterant nisi caduin facta liypotliesi. Him: alienam 
enact i smiius gerere personam. Cctmon lulu a »u>n»iis PtMtificibus coni i a telluris motion Dccrclis nos ob- 
ser/iti prnfitemur." There it? an archness in the lu-t sentence, that looks as if the authors wanted to convey 
meanings that would differ according to the orthodoxy of the readers. 
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to move; so that circular motion and centrifugal force originated from their action 
on one another. Thus matter came to be formed into a multitude of vortices, differ- 
ing in extent, in velocity, and in density ; the more subtile parts constituting the real 
vortex, in which the denser bodies float, and by which they arc pressed, though not equal- 
ly, on all sides. 

. Thus the universe consists of a multitude of vortices, which limit and circumscribe one 
another. The earth and the planets are bodies carried round in the great vortex of the 
solar system ; and by the pressure of the subtile matter, which circulates with great rapidi- 
ty, and great centrifugal force, the denser bodies, which have less rapidity, and less cen- 
trifugal force, are forced down toward the sun, the centre of the vortex. In like manner, 
each planet is itself the centre of a smaller vortex, by the subtile matter of which the phe- 
nomena of gravity are produced, just as with us at the surface of the earth. 

The gradation of smaller vortices may be continued in the same manner, to explain the 
cohesion of the grosser bodies, and their other sensible qualities. But I ‘forbear to enter 
into the detail of a system, which is now entirely exploded, and so inconsistent with the 
views of nature which have become familiar to every one, that such details can hardly be 
listened to with patience. Indeed, the theory of vortices did not explain a single pheno- 
menon in a satisfactory manner, nor is there a truth of any kind which has been brought 
to iight by means of it. None of the peculiar properties of the planetary orbits were 
taken into the account ; none of the laws of Kepler were considered ; nor was any 
explanation given of those laws, more than of any other that might be imagined. The 
philosophy of Descartes could explain all things equally well, and might have been accom- 
modated to the systems of Ptolemy or Tycho, just as well as to that of Copernicus. It 
forms, therefore, no link in the chain of physical discovery; it served the cause of truth 
only by exploding errors more pernicious than its own ; by exhausting a source of decep- 
tion, which might have misled other adventurers in science, and by leaving a striking proof 
how little advancement can be made in philosophy, by pursuing any path but that of ex- 
periment and induction. Descartes was, nevertheless, a man of great genius, a deep 
thinker, of enlarged views, and entirely superior to prejudice. Yet, in as far as the ex- 
planation of astronomical phenomena is concerned (and it was his main objeet), he did 
good only by showing in what quarter the attempt could not be made with success ; he 
was the forlorn hope of the new philosophy, and must be sacrificed for the benefit of those 
who were to follow'. 

Gassendi, the contemporary and countryman of Descartes, possessed great learning, 
with a very clear and sound understanding. He was a good observer, and an enlightened 
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advocate of the Copemican system. He explained, in a very satisfactory manner, the 
connection between the laws of motion and the motion of the earth, and made experiments 
to show, that a body carried along by another acquires a motion which remains after it hu§ 
ceased to be so carried. Gassendi first observed the transit of a planet over the disk of 
the sun, — that of Mercury, in l (>31. Kepler had predicted this transit, but did not live 
to enjoy a spectacle which afforded so satisfactory a proof of the truth of his system, and 
of the accuracy of his astronomical tables. 

The first transit of Venus, which was observed, happened a few years later, in lfiSy, 
when it was seen in England by Horrox, and his friend Crabtree, and by them only. 
Horrox, who was a young man of great genius, had himself calculated the transit, and 
foretold the time very accurately, though the astronomical tables of that day gave different 
results, and those of Kepler, in which he confided the most, were, in this instance, con- 
siderably in error. Horrox has also the merit of being among the first who rightly ap- 
preciated the discoveries of the astronomer just named. lie had devoted much time to 
astronomical observation, and, though he died very young, he left behind him some pre- 
parations for computing tables of the moon, on a principle which was new, and which 
Newton himself thought worthy of being adopted in his theory of the inequalities of that 
planet. 

Mlie first complete system of astronomy, in which the elliptic orbits were introduced, 
was the Astronomia Vhilolaica of Bullialdus (Bouillaud), published in 1 (i t;}. They were 
introduced, however, with such hypothetical additions, as show that the idea of a centre 
of uniform motion had not yet entirely disappeared. It is an idea, indeed, which gives 
considerable relief to the imagination, and it besides leads to methods of calculation more 
simple than the true theory, and Bullialdus may have flattered himself that they were 
sufficiently exact. He conceives the elliptic orbit as a section of an oblique cone, the 
axis of which passes through the superior focus of the ellipse, while the planet moves in its 
circumference in such a manner, that a plane passing through it and through the axis, 
shall be carried round with a uniform angular velocity. It is plain that the cone and its 
axis are mere fictions, arbitrarily assumed, and not even possessifog the advantage of sim- 
plicity. The author himself departs from this hypothesis, and calculates the places of a 
planet, on the supposition that it moves in the circumference of an epicycle, and the 
epicycle in the circumference of an eccentric deferent, both angular motions being uni- 
form, that of the planet in the epicycle being retrograde, and double the other. The fi- 
gure thus described may he shown to he an ellipse, but the line drawn from the planet to 
the focus does not cut off areas proportional to the time. 

* i 
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k An hypothesis advanced by Ward-, Bishop of Salisbury, was simpler and more accurate 
than that of the French astronomer. According to it, the line drawn from a planet to 
Jthe superior focus of its elliptic orbiv, turns with a uniform angular velocity round that 
point. In orbits of small eccentricity, this is nearly true, and almost coincides in such 
cases with Kepler’s principle of the uniform description of areas. Dr Ward, however, 
did not consider the matter in that light ; he assumed his hypothesis as true, guided, it 
would seem, by nothing but the opinion, that a centre of uniform motion must somewhere 
exist, and pleased with the simplicity thus introduced into astronomical calculation. It is, 
indeed, remarkable, as Montucla has observed, how little the most enlightened astrono- 
mers of that time seem to have studied or understood the laws discovered by Kepler. 
Riceioli, of whom we are just about to speak, enumerates all the suppositions that had 
been laid down concerning the velocities of the planets, but makes no lftention of their 
describing equal areas in equal times round the sun. Even Cassini, great as he was in 
astronomy, cannot he entirely exempted from this censure. 

Iliceioli, a good observer, and a learned and diligent compiler, has collected all that was 
known in astronomy about the middle of the seventeenth century, in a voluminous work, 
the JVeze Almagest. Without much originality, he was a very useful author, having had, 
as the historian of astronomy remarks, the courage and the industry to read, to know, 
and to abridge every thing. He was, nevertheless, an enemy to the Oopcrnican system, 
and has the discredit of having measured the evidence for and against that system, not by 
the weight, but by the number of the arguments. The pains which he took to prop the 
falling edifice of deferents and epicycles, added to his misapprehending and depreciating the 
discoveries of Kepler, subject him to the reproach of having neither the genius to discover 
truth, nor the good sense to distinguish it when discovered. He was, however, a priest 
and a jesuit ; he had seen the fate of Galileo ; and his errors may have arisen from want of 
courage, more than from want of discernment. 

Of the phenomena which the telescope in the hands of Galileo had made known, the 
most paradoxical were those exhibited by Saturn j sometimes attended by two globes, one 
on each side, without any relative motion, but which would, at stated times, disappear for 
a while, and leave the planet single, like the other heavenly bodies. Nearly forty years 
had elapsed, without any farther insight into these mysterious appearances, when Huygens 
began to examine the heavens with telescopes of his own construction, better and more 
powerful than any which hud yet been employed. The two globes that had appeared insulat- 
ed, were now seen connected by a circular and luminous belt, going qu.te round the planet. 
At last, it was found that all these appearances resulted from a broad ring surrounding 
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Saturn, uml Mien obliquely from the earth. The gradual manner in which this truth un- 
folded itself is very interesting, and has been given with the detail that it deserves by 
Huygens, in his A//,v/< nut Salnrnium. 

The attention which Huygens had paid to the ring of Saturn, led him to the discovery 
of a satellite of the same planet. 1 1 is telescopes were not powerful enough to discover 
more of them than one ; he believed, indeed, that there were no more, and that the num- 
ber of the planets now discovered was complete. The reasoning by which he convinced 
himself, is a proof how slowly men are cured of their prejudices, even with the best talents 
and the best information. The planets, primary and secondary, thus made lip twelve, the 
double of six, the first of the perfect numbers. In IO7I, however, Cassini discovered 
another satellite, and afterwards three more, making live in all, which the more perfect te- 
lescopes of Dr HcrscheJl have lately augmented to seven. 

To the genius of lluygens astronomy is indebted for an addition to its apparatus, hard- 
ly less essential than the quadrant and the telescope. An accurate measure of lime is of 
use eve'll in the ordinary business of life, but to the astronomer is minutely valuable. The 
dates of his observations, and an accurate estimate of the time elapsed between them, is ne- 
cessary, in order to make them lead to any useful consequences. Besides this, the only way 
of measuring with accuracy those arches in the heavens, which extend from east, to west, or 
which are parallel to the equator, depends on the earth’s rotation, because mu-Ii an arch 
hears the same pvepmtinn to the entire circumference of a circle, that the time of its pas- 
sage under the meridian hears to an entire tlav. The reckoning of time thus furnishes 
the best measure of position, as determined by arches parallel to the equator, whether on 
the earth or in the heavens. 

Though the pendulum afforded a measure of time, in itself of the greatest exactness, 
the means of continuing its motion, without, disturbing the time of its vibrations, was yet 
required to he found, and this, by means of the clock, Huygens contrived most ingeniously 
to effect. Each vibration of the pendulum, by means of an anp at right angles to it, al- 
lows the tooth of a wheel to escape, the wheel being put in motion by a weight. 'The 
wheel is so contrived, that the force with which it acts is just sufficient to restore to the 
pendulum the motion which it had lost by tlie resistance of the air, and the friction at the 
centre of motion. Thus the motion of the clock is continued without any diminution of 
its uniformity, for any length of time. 

The telescope had not yet served astronomy in' all the capacities in which it could he 
useful. Huygens, of whose inventive genius the history of science has so much to record, 
applied it to the measurement of small angles, forming it into the instrument which has 
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since been called a micrometer. By introducing into the focus of the telescope a round 
aperture of a given size, he contrived to measure the angle which that aperture subtended 
to the eye, by observing the time’ that a star placed near the equator required to traverse 
it. When the angle subtended by any other object in the telescope was to be measured, 
he introduced into the focus a thin piece of metal, just sufficient to cover the object in the 
focus. The proportion of the breadth of this plated to the diameter of the aperture for- 
merly measured, gave the angle subtended by the image in the focus of the telescope. 
This contrivance is described in the Sjj sterna Saturnium, at the end. 

The telescope has farther contributed materially to the accuracy of astronomical 
observation, by its application to instruments used for measuring, not merely small 
angles, but angles of any magnitude whatever. The telescope here comes in place of 
the plain sights with which the index or alt id ad of an instrument used to be directed 
to an object, and this substitution lias been accompanied with two advantages. The disk 
of a star is never so well defined to the naked eye as it is in the telescope. Besides, in 
using plain sights, the eye adapts itself to the farther off of the two, in order that its aper- 
ture may be distinctly seen. Whenever this adjustment is made, the object seen through 
the aperture necessarily appears indistinct to the eye, which is then adapted to a near ob- 
ject. 'This circumstance produces an uncertainty in all such observations, which, by the 
use of the telescope, is entirely removed. 

But the greatest advantage arises from the magnifying power of the telescope, from 
which it follows, that what is a mere point to the naked eye, is an extended line which can 
be divided into a great number of parts when seen through the former. The best eye, 
when not aided by glasses, is not able to perceive an object which subtends an angle less 
than half a minute, or thirty seconds. When the index of a quadrant, therefore, is direct- 
ed by the naked eye to any point in the heavens, \re cannot be sure that it is nearer than 
half a minute on either side of that point. But when we direct the axis of a telescope, 
which magnifies thirty times, to the same object, w'e are sure that it is within the thirtieth 
part of half a minute, that is, within one second of the point aimed at. Thus the accu- 
racy caderis paribus is proportional to the magnifying power. 

'Tlit* application of the telescope, however, to astronomical instruments, was not intro- 
duced without opposition. Ilevelius of Dantzic, the greatest observer who had been since 
'l'ycho Brahe, who had furnished- his observatory with the best and largest instruments, 
and who was familiar with the use of the telescope, strenuously maintained the superiority 
of the plain sights. His principal argument was founded on this, — that, in plain sights, 
the line of collimation is determined in its position by two fixed points at a considerable 
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distance from one another, viz. the centres of the two apertures of the sights, so that it 
remains invariable with respect to the index. 

In the case of the telescope there was one fixed point, the intersection of the wires in 
the focus of the eye-glass ; hut Hevelius did not think that the other point, viz. the op- 
tical centre of the object-glass, was equally well defined. This doubt, however, might 
have been removed by a direct appeal to experiment, or to angles actually measured o'n 
the ground, first by an instrument, and then by trigonometrical operations. From thence 
it would soon have been discovered, that the centre of a lens is in fact a point defined 
more accurately than can be done by any mechanical construction. 

This method of deciding the question was not resorted to. Hevelius and Ilookc had 
a very serious controversy concerning it, in which the advantage remained with the lat- 
ter. It should have been observed that the French astronomer, Picard, was the first who 
employed instruments furnished with telescopic sights, about the year 1(>G5. It appears, 
however, that Gascoigne, an English gentleman who fell at the battle of Marston-moor in 
Kil t, had anticipated the French astronomer in this invention, hut that it had remained 
entirely unknown. lie had also anticipated the invention of the micrometer. The vast 
additional accuracy thus given to instruments formed a new era in the history of astrono- 
mical observations. 

Though Galileo had discovered the satellites of Jupiter, their times of revolution, and 
even some of their inequalities, it yet remained to define their motions with precision, and 
to construct tables for calculating their places. This task was performed by the elder 
Cassini, who was invited from Italy, his native country, by Louis the Fourteenth, and settled 
in France in Hit)!). His tables of the satellites had bccu published at Bologna three years 
before, and he continued to improve them, by a series of observations made in the observa- 
tory at Paris, with great diligence and accuracy. 

The theory of the motions of these small bodies is a research of great difficulty, and had 
been attempted by many astronomers before Cassini, with very little success. The planes 
of the orbits, their inclinations to the orbit of Jupiter, and the Jiues in which they inter- 
sected that orbit, were all to be determined, as well as the times of revolution, and the dis- 
tances of each from its primary^ Add to this, that it is only in a few points of their orbits 
that they can be observed with advantage. The best arc at the times of immersion into 
the shadow of Jupiter, and emersion from it. The same excellent astronomer discovered 
four satellites of Saturn, in addition to that already observed by Huygens. He also dis- 
covered the rotation of Jupiter and of Mars upon their axes. 

The constant attention bestowed ou the eclipses of the satellites of Jupiter, made an 
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-- inequality be remarked in the periods of their return, which seemed to depend on the 
position of the earth relatively to Jupiter and the sun, and not, as the inequalities of 
that sort might have been expected to do, on the place of Jupiter in his orbit. From 
the opposition of Jupiter to the sun, till the conjunction, it was found, that the observed 
emersion of the satellites from the shadow fell more and more behind the computed ; 
the differences amounting near the conjunction to about fourteen minutes. When, 
after the conjunction, the immersions were observed, an acceleration was remarked just 
equal to the former retardation, so that, at the opposition, the eelipse happened fourteen 
minutes sooner than by the calculation. 

The first person who offered an explanation of these facts was Olaus Roemcr, a 
Danish astronomer. He observed that the increase of the retardation corresponded 
nearly to the increase of the earth’s distance from Jupiter, and conversely, the acceleration 
to the diminution of that distance. Hence it occurred to him, that it was to the time which 
light requires to traverse those distances that the whole series of phenomena was to be as- 
cribed. This explanation was so simple and satisfactory, that it was readily received. 

Though Roomer was the first who communicated this explanation to the world, yet 
it seems certain that it had before occurred to Cassini, and that he was prevented from 
making it known by a consideration which docs him great honour. The explanation 
which the motion of light afforded, seemed not to be consistent with two circumstances 
involved in the phenomenon. If such was the cause of the alternate acceleration and re- 
tardation above described, why was it observed only in the eclipses of the first satellite, 
and not in those of the other three ? This difficulty appeared so great to Cassini, that he 
suppressed the explanation which he would otherwise have given. 

The other difficulty occurred to Maraldi. Why did not an equation or allowance of 
the same kind arise from the position of Jupiter, with respect to his aphelion, for, all 
other things being the same, his distance from the earth must be greater, as lie was nearer 
to that point of his orbit ? Both these difficulties have since been completely removed. 
If the aforesaid inequality was not for sometime observed in any satellite but the first, it 
was only because the motions of the first are the most regular, and were the soonest un- 
derstood, but it now appears that the same equation belongs to all the satellites. The 
solution of Maraldi’s difficulty is similar ; for the quantity of what is called the equation 
of the light, is now known to be affected by Jupiter’s place in his orbit. 

Thus, every thing conspires to prove the reality of die motion of light, so singular on 
account of tlic immensity of the velocity, and the smallness of the bodies to which it is 
communicated. 
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Si. E.staiieisii.mknt of Academies, &c. 

About the middle of the seventeenth century were fonnetl those associations of scienti- 

i 

lie men, which, under the appellation of Academics or Philosophical Societies, have con- 
tributed so much to the advancement of knowledge in Europe. The Academia del Ci - 
mcnla of florence, founded in 10/31, carried in its name the impression of the new phi- 
losophy. It was in the country of (ialileo where the first institution tor the prosecution 
of experimental knowledge might he expected to arise, and the monuments which it has 
left behind it will ever create regret for the shortness of its duration. 

England soon after showed the same example. It has been already remarked, that, dur- 
ing the civil wars, a number of learned and scientific men sought, in tin* retirement of 
Oxford, an asylum from the troubles to which the count rv ".is then a prey. 'They had 
met as early as HihO ; most, of them were attached to t!,o roy.u cause*-, and aliei the io- 
st oration of Charles the Second, they were ineorpoiau-d by a royal < h.trtc. - in i 

The first idea of this institution seems to haw hi ,-n sugg -ted hj tin- u nntu- of 
Xiacon, who, in recommending the use of expeiinn-oi. had Mociviv iviim,iv< 1 the -ibnol.,. 
colleges, and academies of his own time, ad\ej-e to ■ h« advaueiim lit if to m ledge . 
and, in the JVot’a A/la/tSi.s, had given a most interesting sketeh of tin* form of a miety, iti- 
rcctecl to scientific improvement In CJcnnany, the ! / h ■ /.'./ r ( runt daii • 

its commencement from lb.3h\ and the hist<*ri;.n *»l tli.h nixi ’‘v* ion :im.V)1k the »u it 


1 u In moribus ct iustitutis scholarum, tuadeimunun, t ollcuinmui. * < .-rii.ilnnn comennnu;] c | • » ,* r d-ic:«'i « m • 
niiuum sedibus ct enulitionis cultura dcMir.U.i >unt. oumu p;«>:r'. • icii.iniHi adicr^a on ei.cm! 1 11 . !.<*». . 
tiones onim cxercitia itu '-'tint disposita- lit .dind a roiw.ieii'* ha*"! i.nile <.nnn!,*in in iccntim v. ni.it copiMi e, 
ftut contcmplari. Si vero unus aul alter Ibi ta^-e judii u hbert.itc n -u^timniit, is .-ibi .sdi lurnc opei.mi m'- 
poncre pos^it ; ab aliorum uiiteui c on^ortio nihil c apiel utjlit.it b. Sn: i i )nv toleravi' t, tunicn in rap* snihi . 
fortunu iiulustriam ham* ct magnanimitateni vihi nmi lrvi iuipedtinvi *>> lb.**' expcrutui, Sfiulia emm honn- 
nuni in ejusmodi locis, in quorundiim auctorum 'cripta, \cluti in carvctes, trmlihasum : a f|uihu& -d ijule. il - 
sentiut, continue; ut homo turbidus ct reruin novamni cupidu* << i ■ ip , tur Jn i.thjni'* . v»Yv>/ cf .*r/< /;S //a :ua 
quam in mvtnili’Jodlnh cmiKia hovis ojicribtih ci ul(c» •‘/ribm pt^^trs.t > / • u d>K\ircpcr< deheni ," — A n Of 
JH>. *. cap. 90 . 

It would bo gratifying to be able to observe, that the univeiMties of Lurope bad contributed to * fit* .•■no- 
vation of science. The fact is otherwise; — they were often the fast noises from which prejudice .-■•ror 
were latest of being expelled. TTiey joined in peri-cmting the reformers of science. It Ims been seen, that 
tjio masters of the university of Paris were angry with Galileo for the experiments on the descent ol bodies. 
"Even the university of Oxford brought on itself the indelible disgrace of persecuting, in Friar Bacon, the first 
man who appears to have had a distinct view of the means by which the knowledge of the laws of natuif 
must be acquired* 



StiCOND DtSSKHTAX^N. 


1<W 


which produced it to the writings of the philosopher just named. These examples, and a 
feeling that the union and co-operation of numbers was necessary to the progress of expe- 
rimental philosophy, operated still pu le extensively. The Royal Academy of Sciences at 
l’aris was founded in 1600, in the reign of* Louis the Fourteenth, and during the admi- 
nistration of Colbert, lhe Institute of Bologna in Italy belongs nearly to the same pe- 
riod j but almost all the other philosophical associations, of which there arc now so many, 
had their beginning in the eighteenth century. 

1* ret] lien t communication of ideas, and a regular method of keeping up such communi- 
cation, are evidently essential to works in which great labour and industry are to be em- 
ployed, and to which much time must necessarily he devoted ; when the philosopher must 
not always sit quietly in his cabinet, but inuM examine nature with his own eyes, and be 
present in the work shop of the mechanic, or the laboratory of the chemist. These ope- 
rations are facilitated by the institution.-' now referred to, which, therefore, are of more 
importance to the physical sciences than to the <>;her branches of knowledge. They who 
culti\ate the former are also fewer in number, and being, of course, farther separated, are 
*<■" apt to im-ei logcilu-i in i lie .'omumu intercourse of the world. The historian, the 

< rij it - , the poet. lituK e, cry where ntr-n who can enter in some degree at least into his pur- 
'■‘its, who can .tppienate Itis merit, .md derive pleasure from his writings or his eonversa- 
f "'ll. I Mi mi. i' licmatn tan, the astro. miner, the mechanician, sees few men who have 

• mull *)inpatJi\ wit. 1 : hi* pur cits, or uf.o do not look with indifference oil the objects 
wlitdt lie put'siM Ill- u (>)',/, Mi lum. iniiMsts of a few individuals, hv lhe censures or 
.1 j.-| .robot ion of whom lh" publu opinion must be finally determined ; with them it is irut- 
feri.il that he should have more frequent intercourse than could be obtained by casual ren- 

< center ; and lie feels that the society of men engaged in pursuits similar to his own, is n 
necessary slnunlas to hi* exertions. Add to this, that such societies become centers in 
which information concerning tacts is collected from all quarters. For all these reasons, 
the greatest benefit ha* resulted from t ho scientific institutions which, since the middle of 
the .seventeenth eciitun, have become so numerous in F.uropc. 

The Koyal Society of Loudon is an association of men, who, without salaries or appoint- 
ment from ( ioveriimcnt, defray, by private contribution, the expencc of their meetings, 
and of their pul .1 nations. This last, is another important service, which a society so con- 
stituted venders to science. 

lhe demand of the public for memoirs in mathematics and natural philosophy, many of 
them perhaps profound and difficult, is not sufficiently great to defray the expence of pub- 



lication, if they come forward separately and unconnected with one another. In a collec- 
tive state they are much more likely to draw the attention of the public ; the form in 
which they appear is the most convenient both for the reader and the author *, and if, af- 
ter all, the sale of the work^is unequal to the expence, the deficiency is made up from the 
funds of the society. An institution of this kind, therefore, is a patriotic and disinterest- 
ed association of the lovers of science, who engage not only to employ themselves in dis- 
covery, but, by private contribution, to defray the expence of scientific publications. 

The Academy of Sciences in Paris was not exactly an institution of the same kind. It 
consisted of three classes of members, one of which, the Pensionnaires, twenty in number, 
had salaries paid by Government, and were bound in their turns to furnish the meetings 
with scientific memoirs, and each of them also, at the beginning of every year, was ex- 
pected to give an account of the work in which he was to be employed. This institution 
has been of incredible advantage to science. To detach a number of ingenious men from 
every thing but scientific pursuits j to deliver them alike from the embarrassments of po- 
verty or the temptations of wealth ; to give them a place and station in society the most 
respectable and independent, is to remove every impediment, and to udd every stimulus to 
exertion. To this institution, accordingly, operating upon a people of great genius, and 
indefatigable activity of mind, we are to ascribe that superiority in the mathematical 
sciences, which, for the last seventy years, has been so conspicuous. 

The establishment of astronomical observatories, as national or royal works, is connect- 
ed in Europe with the institution of scientific or philosophical societies. The necessity 
of the former was, indeed, even more apparent than that of the latter. A science, which 
has the heavenly bodies for its objects, ought, as far as possible, to be exempted from the 
vicissitudes of the earth. As it gains strength but slowly, and requires ages to complete 
its discoveries, the plan of observation must not be limited by the life of the individual who 
pursues it, but must be followed out in the same place, year after year, to an unlimited extent. 
A perception of this truth, however indistinct, seems, from the earliest times, to have sug- 
gested the utility of observatories, to those sovereigns who patronised astronomy, whether they 
looked to that science for real or imaginary instruction. The circle of Osymandias is the sub- 
ject of one of the most ancient traditions in science, and has preserved the name of a prince 
which otherwise would have been entirely unknown. A building, dedicated to astronomy, 
made a conspicuous part of the magnificent establishment of the school of Alexandria. Dur- 
ing the middle ages, in the course of the migrations of science toward the east, sumptuous 
buildings, furnished with astronomical instruments, rose successively in the plains of Me- 
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counts would seem incredible, if the ruins <^SSlL attest the 

reality of similar constructions. '* ■ ' *"*&*. &£«. u ■* .. * 

.On the revival of letters in Europe* tsfeMsroulfe 
cisive indications of a taste for seience. We hare seen the! ^bhsetvjtory on 

which Tycho expended his private fortune* and ehaplo^d the muniflc^^^Ma patron* 
become a sad memorial (after the signal services which it had WilSpf4.f# ^rofobmy) of 
the instability of whatever depends oh individual greatness^ '^he obs^f^inies atParh and * 
London were secured from a similar fate* by being made national g&tabUshtfopts* ^herW 
a succession of astronomers were to devote themselves to the study pf, t^e lf^ven^. r The * 
obseivatory at Paris was begun in 1667, and that at ^cUfeOtiVfich (u the first of 


these, I .a Hire and Cassini, in the second, FlatnsteOd and' Halley, Ore at the head of a series 
of successors, who have done honour to their respective nations. Inhere be in Britaiii any 
establishment, in the success and conduct of which the nation has reason to boast, it is that 

of the Royal Observatory, which, in spite of a climate which so continually tries the, 

% 

patience, and so often disappoints the hopes of the astronomer, has furnished a greater , 
number of observations to be completely relied on, than all the rest of Europe put 
togcthei, and afforded the data for those tables, in which the French mathematicians 
have expressed, with such accuracy, the past* the present, and the future condition of 

J. * 

the heavens. 


6. Figure *nd Magnitude or the Earth, 


The progress made during the seventeenth century, in ascertaining the magnitude and 
figuie of the earth, is particularly connected with the establishment which we have just 
been considering. Concerning the figure of the earth, no accurate information was de- 
nved from antiquity, if we except that of the mathematical principle on which gjb was to 
be determined. The measurement of an arch of the meridian was attempted by Era- 
tosthenes of Alexandria, in perfect conformity with that principle, but by means vary in# 
adequate to the importance and difficulty of the problem.* By measuring tftfe sun's dis- 
tance fiom the zenith of Alexandria, «ga t^e solstitial day, and by knowing, p he^ thought 
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he d$* that, on the s&tfl& day, the tun. was ex#C$y In Use srenith of Syenc, he found the 
distance in the heavens between the partUf^ of 'tfcosG .places to be 7° or a 50th 
part of the circumference of a great circle. Supposing, tnln, that Alexandria and 
Syen6 were in the same meridian, nothing more was required than to And the distance 
between them, which, when multiplied by\ 50, would give the circumference of the 
globe. The manner in which this was attempted by Eratosthenes is quite characteris- 
tic of the infant state of the arts of experiment and observation. He took no trouble 
to asceitain whether Alexandria and Syene were due north and south of one another : 
the truth*is, that the latter is considerably east of the former, so that, though tliur hori- 
zontal distance had been accurately known, a considerable reduction would have been ne- 
cessary, on account i>€ the distance of the one from the meridian of the other. It does 
not appear, however, that Eratosthenes VraS at any more pains to ascertain the distance 
than the bearing of the two places. He assumed the former just as it was commonly esti- 
mated; and, indeed, it appears that the distance was not measured till long aftei wards, 
when it was done by the command of Neio. 

It was in this way that the ancients made observations and experiments ; the mathc- 
* matical principles might be perfectly understood, but the method of obtaining accurate 
data for the application of those principles was not a subject of attention. The pot i et of 
resolving the problem was the main object j and the actual solution was a mattei of Aciy 
inferior importance. The slowness with which the art of making act urate experiments 
and observations has been matured, and the great distance it has kept behind theory, is a 
remarkable fact in the of the physical sciences. It has been remarked, that ma- 

thematicians had found out the area of the circle, and calculated its circumference to more 
than a hundred places of decimals, before artists had divided an arch into minutes of a de- 
gree ; and that many excellent treatises had been written on the properties of curves, be- 
fore a straight line had been drawn of any considerable length, or measured with any to- 
lerable exactness, on the surface of the globe. 1 

The next measurement on record is that of the astronomers of Almamon, in the plams 
of Mesopotamia, and the manner of conducting the operation appeals to have been far 
more accurate than that of the Greek philosophers j but, from a want of knowledge of the 
Measures employed, it has conveyed no information to posterity. 
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corresponding to the difficulty of the 
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Ihie carefully measured. The length elf ^w/^‘9^ 1 *fo*$es» 

which, as was afterwards found, is considerably too small. Veetto discovered, 

and when they were corrected, the degree came out &%QSj® tof^Whfch is W far from 
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and when they were corrected, the degree $#pfc out 57,033 to&esi'^'which is $M 
the truth. The corrections were '‘made by Shellius hytnSelf^ whograeasui^d $0*1 


ba$e over 


again, and also the angles of the triangles.' * He died, ^pwever, before; he could publish 
the result. ' Muschenbroek, who calculated the whple S&w' from hw papers, riwne to the* 
conclusion just mentioned, which, of course, was no£ ItdoWn I#}g after‘^6 "time when 
the measure was executed. No' advantage^ according)^ Viia jjj$$v*4 to^thl^world^from 
this measurement till its value was lost in that of other WeuorfafeBts ^ jll haore a ccurat ely 
conducted. t 7 ** r “ ‘ 3 

A computation which, for the time, deserves considerable praise, is that of Norwood, in 

■#*>» * i 5 *- ^ 

1635, who measuied the distance between Londoft and York, taking the bearings as he 

* • y. 

pioceedcd along the road, and reducing aft to the direction of the meridian, and to th^ 
hoii7ontal plane. The difference of latitude Jho found, fa$ observation of the solstices, to" 
be 2° 28', and from that and his measured distance, he concluded the degree' to be 
867,176 feet English, or 57,800 toises. 'this has been found t4 fee V near i^proxima- 
tion ; yet his method was not Capable of great accuracy, nOr ^iji he always execute it in 
the best manner. “ Sometimes,*’ says he, w I measured, sometimes I paced * and I Re- 
lieve I am within a scantling of the truth.** * 

«** 

Fernel, a French physician, measured with a wheel from* Paris to Amiens, which are , 
nearly in the same meridian, and ha determined the degri&lftrom thence to be 56,746 French 
toises ; a xesult which falls short of the truth, though not very considerably. 

These investigations, it is plain, could not but leave considerable uncertainty with re- 
spect to the magnitude of the earth. The Acadebay*of Sciences became interested in, the 
question, and the measurement of an arch m the meridian was undertaken under Its au- 
spices, and executed by the Abbe Picard, already khdwn for his skill in the operations gf 
practieal geometry. He followed a method similar to that of SnelliuS, according to which, 
the distance between Araiena and Malvoisine was found from a series of triangles, and a base » 
of 566S& toises. He determined the difference of latitude by means of a zenith sector of 
ten feet radius, and found it to be 1° 22* 55". .The whole distance was 78,850 tofyps. 
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the whole circumference was determroSk.^^®^^ '■with' the precipitation' which they so of- 

which appears most 

: Simple, were no sooner satisfied that the earth was rpundjthan they supposed it to be 
truly spherical. An ob|eryation soon occurred, whifcn gayetteaSbfi to' suspect, that much 
**more muit be done before its; figure or its. magnitude wete completely ascertained. 

With a view of obsecving the.. sun’s altitude in the Vicinity of the equator, whei’e the 
dist^ce^from tjie ajsetiitli, Jbeing the effects of refraction must" be of small 

- account, it Was agreed* by thb an astronomer, M. Richer, to make 

| observations at the island df \ 

./ Richer ^ that place in 1672, and found the 

d'cMiuie'n^iia i'iWueiM ; V/i iti-AiS®* the obliquity of the ecliptic 23* 

Cassini. 

circumstance^ however, which occurred in the course of this voy- 
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age, w^ r . th^t the clpbK, "though furnished with a pendulum of the same length which vi- 
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brated secoii && 


vtutcii \^/enp£ f to Ipse two minutes and a half a-day near- 

ly.. This created gi'eafe^tcmishmeiitih :FmhcKespeciailyafter the accuracy of it’ 
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confirmed by, the observations ofVarih’and Jpfesnajfcs, who, some years afterwards, visited 
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different ptades on the ppast of Africa and America, neat the line, and found the necessity 

£'< \ - ,r *\ /~ 7 j' * ' r . * , •_* , „/ * ■ • \ J ' 

i_pf |3icfrtehing the penduluui^ to make it; vibftate seconds in those latitudes. The first ex- 
|>lamtion of tJm remarkable^/phenQme^oh by Newton, in the third book of his 

Pi$PP}M a i published in^^6§7^»yhere it is deduced as a necessary consequence of the earth’s 
'■ rotation bn its aids, and of thp ' i^ntrifu^al./oyce. thence arising* That force changes both 
[/the. direction and the intensi^x^T gravity , v g|vipg to the eaith an oblate spheroidal figure, 
mQ3rb elevated at the equator. ;llian ’the poles, and making bodies fall, and pendulums vibrate, 

v a ' , ’>■ ^ n’ r/ V; - y\'J' ><;£'+ . 

,/ mQjy , slowly in low than in high fatitudes. v . t 

ii! ; ’Thia 'solution, however, did hot, any more t;hah the book in which it was contained, 
way very rdadily into France. The first explanation of the retardation of the 
pqhjjduMp?* which was received there, was given by. Hudgens in 1690. Huygens deduced 
it aMjja^.thei'c^trifugal fo.rc.e* arising frotn; the gartn’s rotation, and the view which he 
took though much less accurate . th^ lhat of Newton. It had, indeed, the 

8implidty w|^||b, qitfi^iise^ from neglecting i^ f oj|ihe essential conditions of a problem ; 


was 



o JL 


but it was nevertheless ingenious,' and 
of centrifugal force.^ I am tbusjbrduplft’ft 4 
. to the second part of thi* 
be reserved. 
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On account of the rectilineal ptypigltW of light* the, 

...a „ « . -» *V, & T fyiifP'j. v'*W aC* ' ■* * 

pressed m the form o£ mathematical propositions, and,sOem, as it vjrijro, 'sjj^tsnfcoUsiy to 
offer themselves to the study Of geometers. Euclid perceiving this affinity, began to ap- 
ply the science which 9b had diready cultivated with so much success, to explain the laws 

• vs * i, H 

of vision, before a similar attempt had been made with respect to any other branch of ter- 
restrial physics, and at least fifty years before thfe researches of Archimedes had placed me- 
chanics among the number of the mathematical sciences^ „ V*' * ^ ; 

In the treatise ascribed to Euclid, there are, however, only two physical principles 
which have completely stood the test ‘of subsequent improvement* The first of these is 
the proposition just referred to, that a poirvt' in any object is jgteft. in f the directiou^of a 
straight line drawn from the eye to that point *, ' and the second ^s, that when a point in an 
object is seen by reflection from a polished ^urltbe,, the lines drawn from the eye and from the 
object to the point whence the reflection is made, ai*® ^SaHy inclined to the reflecting 
surface. These propositions are assumed as true , v ttikyjfr&reS no doubt, known befoto 
the time of Euclid, and it is supposed that the diseow£fy of them was the work of the Pla- 
tonic school. The first of them is the 4 foundation of Optics proper » or the theory of vi- 
sion by duect light ; the second is the foundation of Catoptrics, or the theory of Vision 
by leflected light. Dioptrics, or vision by refracted light, had not yet become an object 

• nr 

of attention. . 

* ^ *■ 4 

Two other principles which Euclid adopted as "postulates in his demonstrations, have 
not met with the same entire confirmation,, from experiment, and are, indeed, tme 

l, \ ^ 

only in certain cases, and not universally, as he "supposed. .The first of these is, that we 
judge ol the magnitude of an object altogether by the magnitude of the optical angle, or 
the angle which it subtends at th$ eye, Itf is t£u? that this angle is an important" ele- 
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meu^^pibat judgment,; and Euclid, by djscpv^jiijg this, came into tne possession ot a 
vai^aiMe truth ; but bya spetnesofsophistr^ to the human mind, he ex- 

tended the principle too far, and supposed it to be tbe4mly circumstance which determines, 
xmr judgment of visible magnitude.;^ dply Pleasure which we are fur- 

nished with directly by , the eye itse^j^bdf ^ere^Ve few . oases in„which we form our esti- 
ttiate without first appealing to the cpmmentai^aflhrded by the sensations of touch, or the 
corrections derived from our owfy'mttifion. • -Hi •>. .. 

Another principle, laid dpwn by the same geometer, isin Circumstances nearly similar 
to the precedb^^v?^^ 1 ^^ *® it» the place of any point of an object seen by reflection, 
is always the intersection of the reflected ray, with the perpendicular drawn from that 
point to the reflecting surface. ^ The proof offered is obscure and defective j the proposi- 
tion, however, is tine, of plain speculums always, and of spherical as far as Euclid’s inves- 
tigations extended, that is, while the rays fall on the speculum v?i|h no great obliquity. 
His assumption, therefore, did not affect the truth of his conclusions, 'though it would 
. have been a very unsafe guide in more general investigations.' THte book is in many other 
respects imperfect, the reasoning often unsound, and the whole hardly worthy of the great 
geometer whose name it bears. Tljere is, however, no doubt that Euclid wrote on the 
s ubjec t of optics, aridmany have Supposed that this treatise is a careless extract, or an un- 
skilful abridgment of the original work; ' 

Antiquity furnished another mathematical treatise on optics, that of the astronomer 
Ptolemy, This treatise, though known in the middle ages, and quoted by Roger Bacon, 
had disappeared, and was supposed to be entirely lost, till within these few years, when a 
manuscript on optics, professing to be the work of Ptolemy; and to be translated from the 
Arabic, was found in the Kiitg’s Library at. Paris. The most valuable part of this work 
is that which relates to refraction, from whence it appears that many experiments had 
been made on that subject, and the angles of incidence and refraction, for different trans- 


parent substances, observed with- so much accuracy, that the same ratio very nearly of the 

v ■* , -fl* , ' 

sines of these angles, from air into water, or ifctb glass, is obtained from Ptolemy’s num- 
bers, which the repeated experiments of later times have shown to be true. The work, 
however, in the state in which it now appears; is Very obscure, the reasoning often defi- 
cient in accuracy, and the mathematical part much less perfect than might have been ex- 
pected. Modern writers, presuming partly on the reputation of Ptolemy, and partly 
guided by the authority of Roger Bacon, had ascribed to this treatise more merit than it 
appears to possess; mid, of consequence, hadallpwed less to the Arabian author Alhazen, 
who comes next in the order of time, than bf right belongs to him. Montucla; on the 


in 



: 
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authority' of fiacoa* says, that Ptolemy 
the heavenly bodies near the horizon* to 
( to be, on account of the number 
lemy’s explanation, however, as stated by ^dbml 
ed, is quite different from this, and amounts to lib j 

■y *** *■ 

remark, that an observer looks at the bodies ne&r*ihe z$ir 

in a situation to whiph the eye is not accustomed- The fin 

given by Alhazen, but supposed to have been borrowed from Ptolemyl mdst now be re- 

l , - Jr V v 

turned to its right ownei. It is the best explanation- yet known, ^ K ^ * c*'* < ‘ ;&v 

These are the only mathematical treatises on optics of any consideration which 

cients have transmitted to us; * but many metaphysical speculations on light afid visiolt ajre 

to be found in the writings of the philosophers. s Aristotle denned light much 1 * * * * * 7 as he had 

defined motion ; the act or energy qf a transparent body, m as much as it ts ^rarUt^rsnt, 



and 


The leason for calling light an act of a transparent body is, that, tfiotigb a body may be 
tianspareut ui power or capacity, it does not become actually transparent but by meads of 
light. Light brings the transparency into action ; it ifC therefore, the act of a fcrauspa- 
lent body. In such miserable puerilities did the genius of this great man exhaust itself, 
owing to th&Lunfortunate direction in which his researches' were carried on. 

In his farther speculations concerning light, he denied it to be a substance ; and his 
argument contains a singular mixture of the ingenious and the absurd. The time, he 

dr 

says, m which light spreads from one place to another is infinitely small, so that light has 
a velocity which is infinitely great. Now, bodies move with a velocity inversely as the 
quantities of matter which they contain; light, therefore, cannot contain any mat- 


1 Connansance dcs Tern*, 1816, p 245* See. Hie glimpses of truth, not destined to be fiilly discovered 

till man) ages afterwards, which art found m the writings of the ancients, are always interesting. Ptolemy 

distinguishes what has since been called the virtual focus, Which takes place in certain coses of reflection 

from spherical specula. He remarks, that colours are confounded by the rapidity of oiotipn, and give* the 

instance of a wheel painted with different colours, and turned quickly round. 

Anothci Greek treatise on optics, that of Hehodorus Larwn i, has been preserved, and was first 

published by Erasmus Barthohnus at Pans, m 1657 It is a superficial work, which, to a good deal of otf- 
scure and unsound metaphysics, adds the demonstration of a few veiy obvious truths. The author holds the 
opinion, that vision is performed by the emission of something from the eyes , and the reason which he as- 
signs is, that the eyes are convex, and more adapted to emit than to receive* His metaphysics mqy be judg- 
ed of from this specimen. He has not been made mention of by any ancient author, and the time when he 
wrote is unknown. As he quotes, however, the writings of Ptolemy and Hero, he must have been later than 
the first century. 
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ter, that is, it cannot.be material. ' That the velocity of light was infinitely great, 

1 ."w. “I. 1 **- ’* ^ 

seemed: to him to follow from this, that its progress, estimated either in the direction of 

<- , ’ * . 

norfh aud south, or of east and west, appeared to be instantaneous. In the opinion of 
the Platonists, and of the greater part of the ancients, vision was performed by means of 
certain rays which proceeded from the eye to the object, though they did not become the 
instruments of ..conveying sensations to the mind, but in consequence of the presence of 
light. In this theory, we can now see nothing but a rude and hasty attempt to assimi- 
late the sense of sight to that of touch, without inquiring sufficiently into the particular 
characters of either. 

Epicurus, and the philosophers of his school, as we learn from Lucretius, entertained 
more correct notions of vision, though they were still far from the truth. They conceiv- 
ed vision to be performed»in consequence of certain simulacra, or images continually 
thrown off from the surfaces of bodies, and entering the eye. This was the substitute in 
their philosophy for rays of light, and had at least the merit of representing that which 
is the medium of vision, or which', forms the communication between the eye and exter- 
nal objects, as something proceeding from the latter. The idea of simulacra, or spectra , 
flying off continually from the surfaces of bodies, and entering the eye, was perhaps as 
near an approach to the true theory of vision as could be made before the structure of the 
eye was understood. 

In the arts connected with optics, the ancients had made some progress. They were 
sufficiently acquainted with the laws of reflection to construct mirrors both plane and 
spherical. They made them also conical j and it appears from Plutarch, that the fire of 
Vesta, when extinguished, was not permitted to be rekindled but by the rays of the 
sun, which were condensed by a conical speculum of copper. The mirrors with which 
• Archimedes set fire to the Homan gallics have been . subjects of much discussion, and the 
fact was long disbelieved, on the ground of being physically impossible. . The experiments 
of Kirclier and JBuffon showed that this impossibility was entirely imaginary, and that the 
effect ascribed to the specula of the Greek geometer might be produced without much 
difficulty. There remains now no doubt of their reality. A passage from Aristophanes * 
gives reason to believe that, in his time, lenses of glass were used for burning, by col- 


1 The truth of the mathematical proposition, that — L- = 0, was perceived by Aristotle. A strong intellect. 
i> always visible in the midst of Ins greatest errors. . .. 

'* In Nubibus, A ct. 2. sc. 1 . v , 20. 
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An interval of nearly a thousand years divided . Ptdldjny from AlJbazen, who> vy '«i .the-f 

history of optical discovfry, . appears as his jnxraed^te " sueftessor/,! ^his ingenious Ara-pv 


bian lived in the eleventh ..century, and his ^merh?: canbe nacre fairly, antd wUl be 

;* % ',■•*• v . 5 ' r., .- , 'r,.-:? # .^ t i ^.; , ( \ 1 ; \* ? '&• v ’ rj,.* c,^V'v *, - , 

more highly appreciated, now that . the .:'vyork, .of rhis predecessor has., become ' khown.. ^’ 

^ Y-V \ '.> l ^‘' 1 - V, *' if,?- 'Vi^ \ ‘ ' A ‘ ' J ' ; / ■ • j"*' ’*• ‘\ J -,*.} '*Su A h ; 'i ■ .* ' k - i - ,,l i% ■',. 

The merit of his book, on Optics ...wag'; w$*y», .adnlitt.ej[». j^wi he was supposed to have;. 

borrowed much from Ptolemy, without acknowledging*' |f * ' aiid .1^6 ., waiudieps enter*;'- 

. , . _ ■ _ •’ /» -<i r >- •&&'"/' '\i .-.i V' -ip' Vx. ! 

tamed in favour of a CrrCek antb^fe especialiy ofxone who haa been; for so many>, 

years a legislator in science, gayeia^false imprcssipttj.both ofthegenws and the mi-.;-, 
tegrity of his modern rival.V> Th"^yyb/rk; of Alliazen -is; neverthelesa, m> many respects,- .: 

ennAiwAi* tn flrui uf Pfntdlmvr'. . :lW‘ nA * 1 mnnk flrn ■ .WkUti " S*. <m. 


superior to that of.Kofejij^ ni(«^<i|Sii''in the gedinetry which it em- 

ploys. The problem known by his home, to find the point in a spherical speculum, aty 
which a ray coming from otiegiv^n point ■shall be.reftccted to another given point,, £s s yery 
well resolved in his book, thcmgh a problem of SQjmuch difficultyi that Montucla hazards 

.*■ *■ ■ - , ; v v P£'yl ■ ■ ’*rv' >•'•' ■ • ■" ' . ,-V 
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the <t$mon, that no Arabian geometer was ever equal to the solution of it. * It is now 
cer£am, however, that the Solution, from whatever quarter it came, was not borrowed 
frottt Ptolemy, in whose work no mention is made of "any such question j and it may very 
1 well be doubted, whether, had this problem been proposed to him, the Greek geometer 
would have appeared to as much advantage as the Arabian. ^ 

The account which the latter gives of the augmentation of the diameters of the hea- 
venly bodies near the horizon has been already mentioned. He treated also of the re- 
fraction of light by ti ansparent bodies, and pal ticul&rly’of the atmospheric refraction, but 
not with the precision of Ptolemy, whose optical treatise Delambre seems to think it pro- 
bable that he had never seen. The anatomical structure of the eye was known to him ; 
concerning the uses of the different parts he had only conjectures to offer ; but on seeing 
single with two eyes, he made this very’ important remark, that, when corresponding 
parts of the retina are affected, we perceive but one Image. 

Prolixity and want of method are the faults of Alhazen. Viteflo, * a learned Pole, 
commented on his works, and has very much improved their method and arrangement 
in a treatise published in 1270. He has also treated more fully of the subject of re- 
fraction, atid reduced the results of his experiments into the form of a table exhibiting 
the angles of refraction corresponding to the angles of incidence, which he had tued in 
water and glass. It was not, however, till long after this period that the law which con- 
nects these angles was discovered. The cause of refraction appeared to him to be the re- 
sistance which the rays Suffer in passing into the denser medium of water ox glass, and one 
can see in his reasoning an obscure idea of the resolution of forces.* He also treats of the 
rainbow, and remarks, that the altitudes of the sun and bow together always amount to 
42 degrees. He next considers the structure of the eye, of which he has given a toler- 
ably accurate description, and*proves, as Alhazen had before done, 3 that vision is not 
performed by the emission of rays from the eye. 

Roger Bacon, distinguished for pursuing the path of true philosophy in the midst of an 


% 

^ 1 Bartow, in his 9th lecture, say* of this Problem, that it may truly bo chUed as hardly any 

one more difficult had then been Attempted by geometers. He adds, that, after trying die analysis m many 
different ways, be had found nothing preferable to the solution of Alhazen, whfob he therefore gives only 
freed from the prohxness and obscurity with which the original is chargeable. jLectiones Ophue, Sect. 9. 
p. A very elegant solution of the same problem » given by Simson, at the efid of his Conic Sections. 
***PbfMi*Me of this author ib commonly written V\ 'itd&o* He may be supposed to have known Wst the 
^ orthography of his own name. 4 * 

4 Alhazen, Opt. fib. 1 
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he seems to have been Well acquainted* ^ Ip 4$» A$a* 

bian optician, as, he supped with t«t* £«eients l&jdf 

from the eye. It *Qowed, i 

of this question are so weab and incgn^lusivd, a^very4^eh- ( to dim 
light, and the demerit of being wrong, v Whsfrjf WWt to the c«?d& ,Jbf 4$pan,' w the near „ 
approach he appears to hate mfde to the kdO^age of leases, mid Cbeirbaejia irtifag v »* 
sion. Alhazen had remarked, that Entail objects, )etters, lfir instancf^Mewc^ through A* 
segment of a glass sphere, weroAsee»,mag§^, and that it is the lefcter Segment winch 

i „ Jit * 7 * i^Jt *tr t T . * T ^ / 
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magnifies the most. 


its base on the 


letters, or other minute qbjecfts wit^ were to be viewhd« t 'jfibWfi d^th^snud&r 

segment, and observes, rind the greater, though it magnify more, p^s'W^object farther 
off than its natural position, while t^C otbeivbrings it nearer, /thif J&ows sufficiently, that 
he knew how to trace the progress ef, the t ray& of light through* (Spherical transparent 

£ 4 J» ^ > »w * if V ^ ^ | 

body, and understood, what was the thing J^aat obvious, how to determine the place of the 
linage. Smith, in his Optics, endeavour^, tp whoW, that these conclusions were purely * 
theoietical, and that Rog£r Bacon djatLneWr, made^ afty experiments with such 'glasses*/? 
notwithstanding that bespeaks as if he had done so. * This severe reftiatk + |fi?oeeeds - 
on some slight inaccuracy in Bacon** description* w^wh, r, dqps jnot sewn suf- 

ficient to authorize so harsh a concljirion*^ Tth& pro]bahdity %p£«rt rather to he, at 
Mohneux supposed, that Bacon had H ma^^^xfWim«nts with" such glasses, and was both 
practically and theoretically acquainted with their properties. * At the same ti^ie, it 
must be acknowledged, that his^ credli^jty On man^ poii^ and h^f fondtt&S for the*\_ 
marvellous, which, with^ every, respe^foar his ta^fts^i it is impossible to deny, take/ 
something away from the force of m&jWtimony, except when it is tery*expressly given. 
However that may be in •thq present ^case* it w j^feable, that the knowledge of the , 
true properties of these glasses* whether ; it was themptlcal or practical.^may have hM a ^ 
share in introducing the . nsc^of , lenses, and in i roe invention of spectacles, whieh too¥ 

of am invention of such singular uti- 
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litry a & this last ; one that diffuses its advantages s6 widely, and that contributes so much 
to the solace and comfort of old age, by protecting the most intellectual of the *• *. nscs 

r 

against the general progress of decay. Tn the obscurity of a dark age, careless about re- 
cording discoveries of which it knew not the principle or the value, a few faint tr< r, cs and 
imperfect indications serve only to point out certain' limits within which the thing sought 
for is contained. Seeking for tire origin of a discovery,, is like seeking for the source of a 
river where innumerable streams have claims to the honour, between which it is impos- 
sible to decide, and where the only thing that can be known with certainty is the bom.- - 
dary by which they are all circumscribed. The reader will find the evidence concerning 
the invention of spectacles very fully discussed in Smith’s Optics , from which the most 
probable conclusion is, that the date goes back to the year 1919, and cannot with any cer- 
tainty be traced farther. * 

The lapse of more than two hundred years brings us down to Maurolycus, and to an 
age when men of science ceased to be so thinly scattered over the Wastes of time. Mau- 
rolycus, whose knowledge of the pure mathematics has been already mentioned, wai 
distinguished for his skill fn optics. He was acquainted with the crystalline lens, and 
conceived that its office is to transmit to the optic nerve the species of external ob- 
jects } and in this process he does not consider the retina as any way concerned. This 
theory, though so imperfect, led him nevertheless to form a right judgment of the de- 
fects of short-sighted and dong-sighted eyes. In one of his first works, T/u o rerun fa da 
Lumine et Umbra , he also gives an accurate solution of a question proposed by Ai istotle, 
viz. why the light of the sun, admitted through a small hole, and received on a plane 
at a certain distance from it, always illuminates a round space, whatever be the figure of 
the hole itself, whereas, through a large aperture, the illuminated space has the figure of 
the aperture. To conceive the reason of tins, suppose that the figure of the hole is ,i 
triangle ; it is plain that at each angle the illuminated Space will be terminated by a cir- 
cular arch of which the centre corresponds to the angular point, and the radius to the 
angle subtended by the sun’s semidiameter. * Thds the illuminated space is rounded off at 
the angles ; and when the hole is so small that the sire of those roundings bears a large 
proportion to the distance of their centres, the figure comes near to a circle, and may be 
to appearance quite round. This is the trtie solution, and the same with that of Mauro- 


.■V 1 South's Optics, Vof. If. v Remarks, § 7 si 
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dicates a great familiarity with' experiment^-and observation. ^It W' remarkable, that' wo - 

find mention made in it of the’ redaction tofdold by ‘a specuhiihi. Van eiperimentwhich, 

of HtC 1 J i ‘ : ■ ^ ll- .1— * — - rTL ~ 


cold was ; 


meter, was perhaps this M^t ‘ 

extremely popular ; and: when we.fi%d it. quickly, translated ii^to^It^iany. French, Spanish, 
and Arabic, we see how much thelove of science was ndw exeited, and what efiects the! 

j . .tv ^ ( J( 1 i , .V, i" ’ t% \ ^ P 1 ^ j ' A 1 i 

art of printing was 'now' beginning to producei > Baptists Porta- was a man. 'of fortune, and 

t m » ^ y ^ A J t j i vj kl ^ f . ^ . “j * f « ■ « ■ ^ * 

his house was so much the resort of the curious and learned at Naples, that it awakened; 

» flie jealousy with which the court of Rhine watched the progress of improvement^ How 
grievous it is to observe the head of the Christian, church' in 'thnt and, the succeeding 
like the Anarch old in Milton, reigning in the? : thidst of- darkness, aiid eomplain- 
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empire ! 1 

The constitution of the eye, and tiie fuiicrions of the dffferent parts bf whieh ifc consists, ; 
were not yet fully understood. Maurolycns bad uearly discdyered the secret/ arid it waijs but! 
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a thin, though, to him, an i mpenetrable yei}, which still concealed one important- part of the' • 
truth. This veil was drawn aside fey Ihe NeapoliWn ^pliilosopher ; . but the. Complete dis- 
covery of the truth was left to JKepler,’ who, to th^glory of finding out the true laws of 
the planetary system, added!~t|tat of fiirst analysing - the whole scheme' of nature in the 
structure of the eye. He perceived the exact reseinfelauce of tliis organ to the dark.ch&n - 
her, the rays entering' the pupil feeing collected ly the crystalline lens, and the other hu- 
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mours of the eye, into Jbci, which paint on the retina the inverted image: 
objects. By another step of the process, to which our analysis can never he' 
extend, the mind perceives the images thus formed, and refers them at the sa 
things without. 

It seemed a great difficulty, that, though the images be inverted, the objec 
erect ; but when it is considered that each point in the object is seen in the di 
the line in which the light passes from it to the retina, through the centre of tl 
will appear that the upright position of the object is a necessary consequence o 
rangement. 

Kepler’s discovery is explained in his Paratipomena in VilcUionem 1 (Remarks 
Optics of Vilcllo), a work of great genius, abounding with new and enlarged views, 
mixed occasionally with some unsound and visionary speculations. This book appeared in 
l60t. In the next article w'e shall have occasion to return to the consideration of other 
parts of Kepler’s optical discoveries. 

if. From Kepler to the commencement op Newton’s Optical Discoveries. 

The rainbow had, from the earliest times, been an object of interest with those who bestow- 
ed attention on optical appearances, but it is much too complicated a phenomenon to be 
easily explained. In general, however, it was understood to arise from light reflected by 
the drops of rain falling from a cloud opposite to the sun. The difficulty seemed to be 
how to account for the colour, which is never produced in white light, such as that of the 
sun, by mere reflection. Mauvolycus advanced a considerable step when he supposed that 
the light enters the drop, and acquires colour by refraction ; but in tracing the course of 
the ray he was quite bewildered. Others supposed the refraction and the colour to be 
the effect of one drop, and the reflection of another j so that two refractions and one 
reflection were employed, but in such a manner as to be still very remote from the truth. 

Antonio de Dominis, Archbishop of Spalatrc, had the good fortune '.o fall upon the true 
explanation. Having placed a bottle of water opposite to the sun, and a little above his 
eye, he saw a beam of light issue from the under side of the bottle, which acquired different 
colours, in the same order, and with the same brilliancy us in the rainbow, when the bottle 
was a little raised or depressed. From comparing all the circumstances, he perceived that 
the rays had entered the bottle, and that, after two refractions from the convex part, and 
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. a reflection from the concave, they were returned to the eye tinged with different colours,- 

I ' art .'-ding <«> the angle at which the ray had entered. The rays that gave the same colour 
made the s une angle with the surface, and hence all the drops that gave the same colour 
\nmst I e arranged in a circle, the centre of which was the point in the cloud opposite to 
tlu* ' mi. 'This, though not a complete theory of the rainbow, and though it left a great 
deal to occupy the attention, first of Descartes, and afterwards of Newton, was perfectly 
JU' , and cairied the explanation as far as the principles then understood allowed it to go* 

'I tie di^cmery itself may be considered as an anomaly in science, as it is one of a very 
i dined and subtle nature, made by a man who has given no other indication of much 
m lentific sagacity or acuteness. In many things his writings show great ignorance of prin- 
ciple'. of optics well known in liis own time, so that Boscovich, an excellent judge in such 
matters., has said of him, “ homo opticarum rerum, supra id quod patiatur ea eetas imperi* 
tissinnu.” The book containing this discovery was published in lGlI. * 

A discovery of the same period, but somewhat earlier, will always be considered as 
among the most remarkable' in the whole circle of human knowledge. It is the invention 
of the telescope, the work in which (by following unconsciously the plan of nature in the 
formation of the eye) man has come the nearest to the construction of a new organ of 
sense. For this great invention, in its original form, we are indebted to accident, or 
so the trials of men who had little knowledge of the principles of the science on 
w Inch they were conferring so great a favour. A series of scientific improvements, con- 
tinued for more than two hundred years, has continually added to the perfection of tin's 
noble instrument, and has almost entitled science to consider the telescope as its own 
production. 

It will readily be believed, that the origin of such an invention has been abundantly 
inquired into. The result, however, as is usual in such cases, lus not been quite satisfac- 
tory ; and all that is known with, certainty is, that the honour belongs to the town of 
Middleburgh in Zealand, and that the date is between the last ten years of the sixteenth 
century, and the first ten of the seventeenth. Two different workmen belonging to that 
town, Zachariah Jans, and John Lapprey, have testimonies in their favour between which 
it is difficult to decide ; the former goes back to 1590, the latter comes down to about 
1 6 10. It is not of much consequence to settle the priority in a matter which is purely 
accidental j yet one would not wish to forget or mistake the names of men whom even 
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chance had rendered so great benefactors to science. Wlmt we know w i 

that the account of the effect produced by this new combination of glasses ** 

to Galileo in KilO, led that great philosopher to the construction of the t 

to the interesting discoveries already enumerated. By what principle he w 

the combination, which consists of one convex and one concave lens, he has , 

ed, and we cannot now exactly ascertain. lie had no doubt observed, that a < » 

such as was common in spectacles, formed images of objects, which were (list- 

when thrown on a wall or on a screen. lie might observe also, that if the jma n 

of falling on the screen, were made to fall on the eye, the vision was confused a> 

tinct. In the trials to remedy this indistinctness, by means of another glass, it w 

found that a concave lens succeeded when plated before the eye, the eye itself la i. <t , ... . 

a little more advanced than the screen had been. 

This instrument, though very imperfect, compared with those which have been since 
constructed, gave so much satisfaction, that it remained long without any material iinprmc- 
ment. Descartes, whose treatise on Optics was written near thirty years after the invention 
of the telescope, makes no mention of any but such as is composed of a convex object -j;l.iss 
and a conea\e eye-glass. The theory of it; indeed, was given by Kepler in his Dioptrics 
(l(3ll), when he also pointed out the astronomical telescope, or that which is < umpired 
of two convex lenses, and inverts the objects. He did not, however, construct a teles* opr 
of that kind, which appears to have been first done by Scheine>\ who has given an aceouut 
of it in the Rosa Vrsina (in 10/50), quoted by Montucla. 1 

After the invention of the telescope, that of the microscope was easy ; and it is also to 
Galileo that we are indebted for this instrument, which" discovers an immensity on the mu 
side of man, scarcely less wonderful than that which the telescope discovers on the other. 
The extension and divisibility of matter are thus rendered to the natural philosopher 
almost as unlimited as the extension and the divisibility *of' space are to the geometer. 

The theory of the telescope, now become the main object in optical science, required 
that the law of icfraction should, if possible, be accurately ascertain'-*!. This had not yet 
been effected, and Kepler, whose Dioptrics was the most perfect treatise on refraction 
which had yet appeared, had been unable to determine the general principle which con- 
nects the angles of incidence mid refraction. In the case of glass, he had found by ex- 
periment, that those angles, when small, are nearly in the ratio of three to two, eid on 
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tins lijpotho>is he had found the focus of a double convex lens, when the curvature of 
bon sides i>. equal, to be the centre of curvature of the side turned toward the object,-— 

^ a proposition which is known to, coincide with experiment. From the same approxima- 
<• 'l<‘ii\ed other conclusions, which were found useful in practice, in the cases where 
*he tuples just mentioned were very small. 

• 1 lie discovery of the true law of refraction was the work of Snellius, the same mathematician 
" -osr l.thours concerning the figure of the earth were before mentioned. In order to ex- 
press tliis law, he supposed a perpendicular to the refracting surface, at the point where the 
icli.ution is made, and also another line parallel to this perpendicular at any given 
distant e Iroin it. The refracted ray, as it proceeds, will meet this parallel, and the inci- 
dent ray is supposed to be produced, till it do so likewise. Now, the general truth which 
Snellius found to hold, whatever was the position of the incident ray, is, that the seg- 
ments of the refracted ray and of the incident ray, intercepted by these parallels, had al- 
ways the same ratio to one another. If either of the media were changed, that through 
which the incident ray, or that through which the refracted ray passed, this ratio would 
he changed, but while the media remained the same, the ratio continued unalterable. It 
is seldom that a general truth is seen at first under the most simple aspect : this law ad- 
mits of being more simply expressed, for, in the triangle formed by the two segments of 
the rays, and by the parallel which they intersect, the said segments have the same ratio 
with the s : nc, of the opposite angles, that is, with the sines of the angles of incidence and 
refrai lion. The fciw, therefore, comes to this, that, in the refraction of light, by the 
same medium, the sine of the angle of incidence has to the sine of the angle of refraction 
alw.ijs the same ratio. This last simplification did not occur to Snellius ; it is the work 
«u Descartes, and was first given in his Dioptrics, in 1(S37, where no mention is made 
of Snellius, and the law of refraction appeal’s as the discovery of the author. This na- 
turally gave rise to heavy charges against the candour and integrity of the French philo- 
sopher The work of Snellius had never been published, and the author himself was 
dead ; but the proposition just referred to had been communicated to his friends, and 
hail been taught by his countryman. Professor Hortensius, in his lectures. There is no 
doubt, therefore, that the discovery was first made by Snellius, but whether Descartes 
derived it from him, or was himself the second discoverer, remains undecided. 'The 
question is one of those, where a man’s conduct m u particular situation can only he 
rightly interpreted from his general character and behaviour. If Descartes had been 
uniformly fair and candid iu his intercourse with others, one would have rejected with 
disdain a suspicion of the kind just mentioned. But the truth is, that he appears through - 
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out a jealous and suspicious man, always inclined to depress and coneer..- 
others. In speaking of the inventor of tlie telescope, he has told minim 
due to accident, but has passed carefully over all that proceeded from dc i 
incurred the reproach of relating the origin of that instrument, without mci 
name of Galileo. In the same manner, he omits to speak of the discoveiv-. 
nearly connected with his own; and in treating of the rainbow, he has mule 
of Antonio do Dominis. It is impossible that all this should not prod-. - < 

able impression, and hence it is, that even the warmest admirers of Descartes d 
tend that hi* conduct toward Sncllius can be completely justified. 

IVscarfe* would have conceived his philosophy to be disgraced if it had borrowed 
any general principle from experience, and lie therefore derived, or affected to derive, 
the law of refraction from reasoning or from theory. In this reasoning, there were so 
many arbitrary suppositions concerning the nature of light, and the action of transpa- 
jent bodies, that no confidence can he placed in the conclusions deduced from it. It is 
indeed quite evident, that, independently of experiment, Descartes himself could have 
put no trust in it, and it is impossible not to feel how much more it would have been 
for the credit of that philosopher to have fairly confessed that the knowledge of the law 
was from experiment, and that the business of theory was to deduce from thence some in- 
ferences with respect to the constitution of light and of transparent bodies. This L con- 
ceive to be the true method of philosophizing, but it is the reverse of that which Descartes 
pursued on all occasions. * 

The weakness of his reasoning was perceived and attacked by Fermat, who, at the 
same time, was not very fortunate in the theory which he proposed to substitute for that 
of his rival. The latter had laid it down as certain, that light, of which he supposed 
the velocity infinite, or the propagation instantaneous, meets with less obstruction in 
dense than in rare bodies, for which reason, it is refracted toward the perpendicular, in 
passing from the latter into the former. This seemed to Fermat a very improbable 
supposition, and he conceived the contrary to be true, viz. that light in rare bodies 
has less obstruction, and moves with greater velocity than in den->e bodies, On this 
supposition, and appealing, not to physical, but to final causes, Format iaugined to 
himself that he could deduce the true law of refraction. lie conceived it to be a fact 
that light moves always between two points, so as to go from the one to the other in 
the least time possible. Hence, in order to pass from a given point in a rarer medium 
where it moves faster, to a given point in a denser medium where it moves slower, so 
that the time may be a minimum, it must continue longer in the former medium than 
if it held a rectilineal course, and the bending of its path, on entering the latter, will 
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therefore be toward the perpendicular. On instituting the calculus, according to his 
1 own i”. M-trine of maxima aud minima, Fennat found, to his surprise, that the path of the 
’ ray nun i, c such, that the sines o£tl.e angles of incidence and refraction have a constant 
' another. Thus did these philosophers, setting out from suppositions en- 

contrary, and following routes which only agreed in being quite unphilosophical 
ai hitrary, arrive, by a very unexpected coincidence, at the same conclusion. Fennat 
u) hi no longer deny the law of refraction, as laid down by Descartes, but he was less 
Jian e\er disposed to admit the justness of his reasoning. 

1 )cseartcs proceeded from this to a problem which, though suggested by optical con- 
siderations, was purely geometrical, and in which his researches were completely success- 
ful. It was well known, that, in the ordinary cases of refraction by spherical and other 
surfaces, the rays are not collected into one point, but have their foci spread over a cer- 
tain surface, the sections of which are the curves called caustic curves, and that the focus 
of opticians is only a point in this surface, where the rays are more condensed, and, of 
course, the illumination more intense than in other parts of it. It is plain, however, that 
if refraction is to be employed, either for tlie purpose of producing light or heat, it would 
be a great advantage to have all the rays which come from the same point of an object 
united accurately, after refraction, in the same point of the image. This gave rise to an 
inquiry into the figure which the superficies, separating two transparent media of different 
refracting powers, must havi, in order that all the rays diverging from a given point 
might, by refraction at the said superficies, be made to converge to another given jniint. * 
The problem was resolved by Descartes in its full extent ; and he proved, that the curves, 
proper for generating such superficies by their revolution, are all comprehended under 
one general character, viz. that there are always two given points, from which, if straight 
lines be drawn to any point in the curve, the one of these, p/us or minus, that which has t 
a given ratio to the other, is equal to a given line. 

It is evident, when the given ratio here mentioned is a ratio of equality, that the curve 
is a conic section, and the two given points its two foci. The curves, in general, are of 
the fourth or the second order, and have been distinguished by the name of the ovals of 
Descartes. 

From this 1 very ingenious investigation no practical result of advantage in the con- 
struction of lenses has been derived. The mechanical difficulties of working a super- 
ficies into any figure but a spherical one are so great, that, notwithstanding all the of- 
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forts of Descartes himself, and of many of his followers, they have never bet > 

so that the great improvements in optical instruments have arisen in a qiuuti 

different. b 

Descartes gave also a full explanation of the rainbow, 1 as far as colour was m* 1 
ed, a part of the problem which remained for Newton to resolve. The path <> 
was traced, and the angles of the incident ray, with that which emerges after tw. 
tions and one reflection, was accurately determined. Descartes paid little atto 
those who had gone before him, and, as already remarked, never once mentioi 
Archbishop of Spalatro. Like Aristotle, he seems to have formed the design of ..... 
off the memory of all his predecessors, but the invention of printing bail made this a fhi 
more hopeless undertaking than it was in the days of the Greek philosopher. 

After the publication of the Dioptrics of Descartes, in Ki-i/, a considerable interval 
rook place, during which optics, and indeed science in general, made but little progress, 
till the Optica Vromota of James Gregory, in 1 Of 53, seemed to put them again in motion. 
The author of this work, a profound and inventive geometer, had applied diligently to 
the study of optics ami the improvement of optical instruments. The Optu a Pumota 
embraced several new inquiries concerning the illumination and distinctness of the 
images formed in the foci of lenses, and contained an account of the lleflecting Telescope 
still known by the name of its author. The consideration which suggested this instrument 
was the imperfection of the images formed by spherical lenses, in consequence of which, 
they are not in plane, but iu curved surfaces. The desire of removing this impel feitiou 
led Gregory to substitute reflection for refraction in the construction of telcstopcs ; and 
by this means, while he was seeking to remedy a small evil, he provided the means of 
avoiding a much greater one, with which he was not yet acquainted, vi/. th.it which anscs 
from the uuequal rofrangibility of light. The attention of Newton was about the same 
time drawn to the same object, but with a perfect knowledge of the defect which he want- 
ed to remove. Gregory thought )t necessary that the specula should he of a parabolic 
figure j and the execution proved so difficult, that the insti ument, during his own life, 
was never brought to any perfection. The specula were afterwards constructed of the. 
ordinary spheiical form, and the Gregorian telescope, till the time of I>r Hcwhcl, was 
more in use than the Newtonian. 

Gregory was professor of mathematics at St Andrews, and afterwards for a short time 
at Edinburgh. His writings strongly mark the imperfect intercourse which subsisted at 
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time between this country and the Continent. Though the Optics of Descartes had 
•ihlished twenty-five years, Gregory had not heard of the discovery of the law of 
and had found it out oul_, by his own efforts j — happy in being able, by the fer- 
i* genius, to supply th^ defects of an insulated and remote situation. 

, \se of lectures on optics, delivered at Cambridge in lfifitt, by Dr Barrow, and 
in the year following, treated of all the more difficult questions which had oc- 
: that state of the science, with the acuteness and depth which are found in all 
mgs of that geometer. This work contains sonic new views in optics, and a great 
profound mathematical discussion. 

at this time Giimaldi, a learned Jesuit, the companion of Riecioli, in his ustrononii- 
. il labours, made known sonic optica! phenomena which had hitherto escaped observation. 
They respected the action of bodies on light, and when compared with reHection and re- 
fraction, might be called, in the language of Bacon’s philosophy, crepuscular instances, 
indicating an action of the same kind, but much weaker and less perceptible. Having 
streu lied a hair across a sun-beam, admitted through a hole in the window-shutter of a 
dark i handier, he was surprised to find the shadow much larger than the natural diver- 
gence of the rays could have led him to expect. Other facts of the same kind made 
known the general law of the diffraction or inflexion of light, and showed that the rays 
are acted oil by bodies, and turned out of their rectilineal course, even when not in con- 
tact, but at a measurable distance from the surfaces or edges of such bodies. Grimaldi 
gave an account of those facts in a treatise printed at Bologna in HifiS . 1 

Optics, as indeed all the branches of natural philosophy, have great obligations to Huy- 
gens. '['lie former was among the first scientific objects which occupied his mind ; and 
his Dioptrics , though a posthumous work, is most of it the composition of his early youth, 
it is written with great perspicuity and precision, and is said to have been a favourite book 
with Newton himself. Though beginning from the first elements, it contains a full de- 
velopement of the matters of greatest difficulty in the construction of telescopes, particu- 
larly in what concerns the indistinctness arising from the imperfect foci into which rays 
are united by spherical lenses ; and rules are deduced for constructing telescopes, which, 
though of different sizes, shall have the same degree of distinctness, illumination, ffcc* 
Uuygens was besides a practical optician ; he polished lenses, and constructed telescopes 
with his own hands, and some of his object-glasses were of the enormous focal distance of 
UK) feet. To his Dioptrics is added a valuable treatise De Formandrs Vitns. 
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in the history of optics, particular attention is due to his theory of light, which was tirst 
communicated to the Academy of Sciences of Paris, in ltiyS, and afterwards public’ L d, 
with enlargements, in 1(>‘>0. 1 

Light, according to this ingenious system, consists iu certain undulations conn nun 
cut»\| by luminous bodies to tlic etberial fluid which fills all space. This fluid is eumpo • , 
of the most subtle matter, is highly elastic, and the undulations are propagated through k 
with great velocity in spherical su crficies proceeding from a centre. Light, in this \ic 
of it, diiJcrs from that of the (’artesian system, which is supposed lobe without elasticity, 
and to ro.iu-j impressions instantaneously, as a staff does from the object it touches to the 
hand which holds it. 

ft is not, however, in this general view, that the ingenuity of the theory appears, but m 
its application to explain the equality of the angles o‘ iuei cuce and reflection ; and, most 
of all, the constant ratio which subsists between the sines of the angles of incidence and of 
refraction. Pew things are to be met with more simple and beautiful than this last appli- 
cation of the theory j but that which is most remarkable of all is, the use made of it to ex- 
plain the double refraction of Iceland crystal. This crystal, which is no other than the 
calcareous spar of mineralogists, has not only the property of refracting light in the usual 
manner of glass, water, and other transparent bodies, but it has also another power of re- 
fraction, by which even the rays falling perpendicularly on the surface of the crystal are 
turned out of their course, so that a double image is formed of all objects see through 
these crystals. 1 his property belongs not only to calcareous spar, but, in a greater or less 
degree, to all substances which are both crystallized and transparent. 

r l he common refaction is explained by Huygens, on the supposition, that the undula- 
tions in the luminous fluid are propagated in the form of spherical waves. The double re- 
li at lion is explained on the supposition, that the undulations of light, in passing through 
the calcareous spar, assume a spheroidal form j and this hypothesis, though it does not ap- 
ply with the same simplicity as the former, yet admits of such precision, that a proportion 
tf the axes of the spheroids may be assigned, which will account for the precise quantity 
of the extraordinary refraction, and for all the phenomena dependent oi. it, which Huy- 
gens had studied with great care, and had reduced to the smallest number of general facts. 

I fiat these spheroidal undulations actually exist, he would, after all, be a bold theorist 
who should affirm but that the supposition of their existence is an accurate expression 
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lomena of double refraction, cannot be doubted. When one enunciates the hy- 
the spheroidal undulations, he, in fact, expresses in a single sentence all the 
*■ i of double refraction. The hypothesis is therefore the means of representing 
omcna, and the laws which they obey, to the imagination or the understanding, 
is, perhaps, no theory in optics, and but very few in natural philosophy, of which 
be said. Theory, therefore, in this instance, is merely to be regarded as the ex- 
f a general law, and in that light, I think, it is considered by La Place, 
ry the theory of Huygens farther, and to render it quite satisfactory, a reason 
mj,.. , be assigned why the undulations of the luminous fluid are spheroidal in the case 
of crystals, and spherical in all other cases. This would he to render the generalization 
move complete $ and till that is done, and a connection clearly established between the 
stnuture of crystallized bodies, and the property of double refraction, the theory will re- 
main imperfect. The attention which at present is given to this most singular and inter- 
esting branch of optics, and the great number of new phenomena observed and classed 
under the head of the Polarisation of Light, make it almost certain th-it this object will 
he either speedily accomplished, or that science has here reached one of the immoveable 
barriers by which the circle of human knowledge is to be for ever circumscribed. 
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ffigra fcwto. to consider lltaffir m belonging to the' Asiatic Island*, 
iwoie particabrty, as wo shall then have all the Aus- 
1 1 <t lasing population , with v ery few exceptions, mark- 
ed with the African or Negro character. But, m 
tact, alt geographical divisions are and must be to a 
certain degree aghftrary. 

WoundnriM. (hen, weliake the equator as the northern 
boundary from the’ to the 175° of east longitude ; 
continue a line on the latter meridian to the 55th 
paiallcl (bending a little to take in New Zealand) 
for die eastern ; another line along the same parallel 
to the t)5° of east longitude for the southern ; and a 
slanting line to the point on the equator from which 
we set out, so as to include Kerguelen’s land, and 
pass on the eastern sides ofTimorlant, Ceram, My sol* 
and Salwatty, for the western boundary;— those lines 
will circumscribe the whole of the Australasian 
Islands. We have included the uninhabited Islands 
ol Kerguelen, and St Paul and Amsterdam, because 
they cannot properly be considci edas African Islands ; 
though arranged, we believe, under that division by 
Pinkerton : they are of less importance to geogra- 
phy than to geology. 

Australasia, then, may be subdivided into the fol- 
lowing Groups and Islunds ; 

1. Notasia, or New Holland. # 

£. Van Dieman’a land. 

3. Papua, or New Guinea. 

4 . New Britain, New Ireland, and neighbouring 
Islands. 

5. Solomon’s Islands. 

(5. New Hebrides. 

7* New Caledonia. 

8. New Zealand, and Isles to the southward. 

9. Kerguelen's Islands, or Islands of Desolation. 

10. St Paul and Amsterdam. 

11* Numerous reefs and Islets of Coral scattered over 
the Australasian Sea. 


New Hol- 
land. 


1. The first attempt to explore this Island, which, 
from its si/e, may be considered as the fifth continent 
of the earth, is unquestionably due to the Dutch ; 
for, although some part of the northern coast i«a> 
have been been by the early navigator® of Spain and 
Portugal, there is no direct testimony in favour of 
such discovery. There are two charts in the British 
Museum which belonged to the Harleian Col teuton, 
one French, without date, which was probably the 
. original, ami the other English, apparently a copy ; the 

latter is dedicated to the King of England, and bears 
date 1542 ; in both of these charts is marked down 
an extensive tract of country to the south wind of 
Progress of the Moluccas, under the name of Great Java, agree - 
Discovery, ing more nearly with the position and extent of New 
Holland than any other land. The form given to 
the nordiowest part of the coast approaches nearest 
to the truth, a part, indeed, which may have been 
seen by these early navigators in their return fi uin the 
Moluccas* long before the date of the English chart. 
It is a singular coincidence in geographical nomen- 
clature, that on tile east coast of tne Trench chart, 
something like a Botany Bay should be designated 
under the name of Costa des fferbaigcs. The Abbe 
Provost, in the HUtoire Generals des Voyages, and 
the Ficsident De Brosses, in his HUtoire de* Navi- 


gations aux Torres Aust rales , are not very happy in Amtrtlaria. 
advancing a claim in favour of Pauloviu de Gonnc-' 
villc, a French Captain, to the discovery of tins Tina 
AusUahs in 'Uftk* It was the coast of Madagascar 
upon w hichtflHfeville, as is evident by their own 
accounts, vSSHKen* >* 

TJie besfra^most authentic abstract of the Dutch 
discoveries, on the coasts of New Holland* is con- 
tained ip the instructions given by the Govunor- 
General of Batavia to Commodore Abel Jan/en/ 

Tasman^ and published by Mr Dairy mplt in Hus 
concerning Papua . From this document, 
it appears, that the Dutch government of Bantam, \n 
]f)05> dispatched the Duyfhcn yacht to explore the 
Islands of New Guinea. Returning to the southwai <1, 
along the Islands on the northern side of Tones’ 

Strait, she came to that part of ♦he Great So ith 
Land, which is now called Cape York ; but all these 
lands were then thought to be connected, and to 
form the southern coast of New Guinea. “ r lhus,” 
says Captain Tlmdeis, “ without being conscious 
of it, the commander of the Duylhen made the first 
authenticated diseoveiy of any part of the Gnat 
South Land , about the month of March 160G. ’ 

About the same place, and in the same } car, Tones, 
a Spanish navigator, being second m command to 
Fernandez de Qunos, saw the Ten a Aust tails but 
had as little knowledge of the nature of his discove- 
ry as the commander of the Duyfhen. He passed 
the strait, however, which divides this Tit) a AnUta* 

Zia from New Guinea, whose existence was not ge- 
nerally known till 1770, when it was again discover- 
ed and passed by our great circumnavigator Captain 
Cook. Of this, and his other discoveries, Torres 
addressed an account to the King of Spain ; and, as 
it afterwards appeared, had taken the precaution to 
lodge a copy of it in the ai chives of Manilla; for, 
when that city was surrendered to the British forces 
m I7b‘J, Mr Dalrymple snatched from oblivion tins 
interesting document of early discoveiy ; and as a 
just tubutc to the enterprising Spanish navigatoi, he 
gave to this passage the name of Tones Strait, by 
wluth it is now universally known. 

In 1617 the Dutch sent a second condition, hut 
*' with little success;” the journals of which w< it lost. 

In 1<)2.J, tile yachts Pei i and Ainheim were dis- 
patched fioni Amboyna, under the command of Jan 
Carstens, who, with eight of the Arnheini’s crew, 
was treacheiously murdered by the natives of Niw 
Guinea; but the vessels prosecuted the voyage, and 
discoveied the gicat Islands Arnheim and the bpult. 

The Arnheim icturncd to Amboyna; the Pcra pei- 
sisted, and ran along the west coast of New Guinea, 
as they thought, but it was New Holland, to Cape 
Keer-veer, or furn-again, and From thence explored 
the coast farther southward, as far os 1 7°, to Staten 
River. ** In this discovery weie found everywhere 
shallow water and barren coasts, Islands altogether 
thinly peopled by divers cruel, poor* and biutal na- 
tions; and of very little use to the (Dutch East In- 
dia) Company.” 

The next expedition sent by the Dutch was fiom 
Banda in the year 1686, when Gerut Tomaz-Pool 
proceeded with the yachts Klein Amsterdam, and 
WescI, and nearly at the same place, on the coast of 




Tht dtliitfusi Liuuis .* 





AUS T W& L A S I A. 


AiMtiaIa»M< r New Guinea* met the seme fete which had befallen 
'Carstens; but the supercargo, Piet ei son, continued 
the voyage, and discovered the coast of Arnheira, or 
Van Dieman's land, in 11° south, and sailed along 
the shore I<20 miles, without seeing any inhabitants. 

Abel Jansen T&snian sailed on a second voyage 
of discovery from Batavia in 16*44, but np s. .count 
of this voyage was ever made public, nor B it known 
to exist. No chart bearing his name is now known, 
but there is little doubt that the north-west coast 
of New Holland was first explored by him; and it 
4s singular enough, that Dampier should say he 
had Tasman’s chart of it. Tasman is also supposed 
to have sailed round the Gulf of Carpentaria, an 
opinion which Captain Flindeis considers to be 
Strengthened, from the names of Tasman, of the go- 
vornor-general, and of two of the council, who sign- 
ed hiB instructions, being applied to places at the 
head of the gulf, as a ell as that of Maria, the go- 
vernors daughter, to whom Tasman is said to have 
been attached. Tasman had sailed, on a former 
vo) age, ft om Batavia in 1642, for the Mauritius; 


The first English neviwtdC appears' 1 t^*Ve 
***«•!? 1*1 of New HoUaptt* is the 
ed William Dampier, who, in his buccaneering 
voyage round the world, in January 1668, touched 
at the north-west coast, for the purposes of careening 
his vessel and procuring refreshments, fife made 
the land in latitude 16° 15', and ran along the shore 
to the north-east, till he came to a bay or opening 
fit for the purpose. In 1699, Dampier, a second 
time, visited tire north-western coast of this Tma 
AuslYalis, being noW legitimately employed in mak- 
ing discovery, fh bis Majesty’s ship tire Roebuck. 
Of this part of the coast little rfiorc is yet known 
than what has been described by Dampier. 

It was left for our celebrated navigator, Captain 
Cook, to complete the grand outline of the fifth 
continent of the world. The reign of George III. 
will ever be distinguished for the liberal principles 
on which voyages of discovery were undertaken, and 
their results communicated to the "world. The En- 
deavour was fitted out to observe, at Taheitc, the 
Iraisit of Venus over the sun’s disk ; on her return, 


from lu nee steering south and eastward upon dis- 
covery, he fell in with land, to which he gave the 
name of Anthony Van Dieman's Land , in honour of 
the govcinoi-geneial, “ our master,” he adds, “ who 
suit us out to make discoveries.” 

The last vo)agc undertaken by the Dutch, for the 
discover) ol Tina Aushalis , was in 1705, when 
time Dutch vessels were sent from Timor, “ with 
• 01 deis to explore the north coast of New Holland 
iKtftr than it had been done befoie.” The account, 
however, given b) the President De Biosscs is so 
vague and impel feet, that veiy little satisfactory in- 
f 01 mation is to be obtained fiom it. It is on the west 
coast that the Dutch appear to have been most suc- 
ccsslul. In Tasman’s mstiuctions it is stated, that 
“ 111 the ) ears 10Hi, 16*18, 1019, and 16*«J2, the west 
< od*t oi this gnat unLuoxt'i southland, iiom 35 n to 
22 south latitude, was dmovt ltd b) outward bound 
ships, and among than, by tin ship Vndwgt* Dirk 
Ilaitog commanded this ship, and seems to have 
made the coast in latitude about 2(>y south, and to 
have sailed northwaid, along it, to about 23 y , giving 
the name of Landt xau llndia^t to the coast so d<fc- 
rovued , and that ol Dnk Hartog’s road (called af- 
tu wards bhaik's Bay by Dampiei) loan Inlet on 
the coast, a little to the southward of 25°. A plate 
of tm was found in 1667, and again seen by Baudm in 
1801, on one of the Islands which forms the ioad- 
stcad, bearing an msuiption that the ship Endragt of 
Anistu dam strived there on the 25th October 16T6. 


in 1770, Captain, then Lieutenant Cook, explored 
the whole east coast of the Terra Australia incognita, 
from Cape Hflwe to Cape York, not minutely enter- 
ing into the details of every part, which would have 
been impossible, but laying down a correct genera] 
outline. " He reaped,” says Captain Flinders, u the 
hartest of discovery, but the gleanings of the field 
remained to be gathered.” In his passage through 
Endcavoui’s Strait, between Cape York and the 
Prince' of Wales’ Inlands, he riot only cleared up 
the doubt winch till then existed, of the actual se- 
paration of Terra Australis from Nezc Guinea , but, by 
his accurate observation*., enabled geographers to * 
assign something like a true place to the former dis- 
coveries of the Dutch in these parts. 

In 1 777 Captain Cook, in the Resolution and Dm- ^ 
core? y , visited Van Dieman's Land ; but as Captain 
Furticaux, in his Majesty’s ship Adxenlure , had pre- 
ceded him four years, and Tasman and Marion had 
examined the coast, little was here supposed to re- 
main for discovery, except in detail. It was long 
subsequent to Furneaux $ visit, that Van Dieman's. 
Land was ascertained to be an Island; a discovery 
which may have been retaided by that officer having 
given an opinion, “ that there is no strait between 
New Holland and Van Dieman’s Land, but a very 
deep bay.” The existence of such a strait was how- 
cvcr still suspected, but the various attempts to nsccr- 
taiif it, without success, b\ different navigators from 
both sides of the const, seemed to have decided the 


AHu this social outward bound ships Itilin, by ac- question in the negative, when-Mr Bass, surgeon of 
1 ident, w ith dillt. rent parts of this coast. the Reliance, having observed, as he ran down the east 

'lhe Dutch made little progiess in any other pait coust in an open wdiale boat, that a heavy swell rolled 
of the extensive coasts of New Holland, lhe in- in from the westward, was satisfied in his own nnnd 


stint lions to iasman sa), il In the year 1(>27> the 
south coast of the Cue at South Land was accidentally 
discovered by the slop the Guldee Zeepard, outward 
bound ii om rathuland, for the rpoce of 1000 mi!e«.” 
Fiom the cucumstance of this ship having on board 
IVtn Nu)is, who was sent fiom Batavia as ambas- 
sadoi to Japan, and aftcrw aids appointed governor 
of l'oimosd, the name of Nuyts Land was given to 
this long iange oi coast. 


that such a swell could proceed only from the gieat 
Southern Ocean. To ascertain whether this wn* the 
fec^was a point of great importance to the new co- 
lofly on the eastern const ; and for this purpose Mr 
Flinders, together with Mr Bass, weie sent on this 
service in a small decked boat;— at the end of 
three months, the) returned to Port Jackson, with 
an interesting account of the survey of the coasts of 
Van Dieman’s Land, winch tluy had completely cir- 
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Australia. cumnavigatfid, and thus confirmed the conjecture of ed by Captain Flinders ; who, after losing his ship, Australasia. 
Mr Bass, whose name the strait deservedly bears. and proceeding homewards, was scandalously detain- 
The French are entitled to the honour of some par- ed^as a prisoner in the Isle of France, “to give 
tial discoveries on Tnra Australis. Captain Marion time for the previous publication of the voyage of 
was dis$£tchcd in the year 1772 from the Isle of M. Baudin, to prepossess the world, that it was to 
France with two ships, the Mascann and Marquis the French nation Only the complete discovery and 
tie Cast) /Vi, on a voyuge of discovery, one of the examination of the south coast of Australia was 
objects of which was that of the supposed southern due.” 

continent. lie touched at Vun Dieman’s Land, Captain Flinders, however, ultimately triumphed, 
quarrelled with the natives, and finding no fresh wa- After an unjust and cruel captivity of seven years, he 
ter, and the weather being stormy, he set sail for arrived in England in 1810, and in 181 4- published his 
New Zealand, having added very little to the prior discoveries in two volumes, accompanied with an ntlai* 
discoveries of Tasman. of charts, which may he held forth as models in mari- 

In the year 1792, Rear-Admiral D'Entrecasteaux, time surveying. At this time, not a single chart of 
having been sent out with two ships, La Recherche coast, bay, or island, of Captain llaudin’s discoveries 
and h* Es/w ranee, in search of the unfortunate La hud appeared, though shortly afterwards, an atlas 
IVrouse, made the soutli coast of New Holland, was published by Freycinct, the first lieutenant, dif- 
which lie explored as far as the Termination Island fering in their form and structure very little from 
of Vancouver, the deficiencies of whose chart he those of Captain Flinders, but bearing the names rc- 
was able to supply, by the state of the w eather per- corded in M. Peron’s first volume. The frontispiece 
mitting him to keep the coast closer, on board tlmjj to this atlas affords an instance of that almost impious 
the English navigator had been able to do. T$P adulation which Buonaparte was in the habit of rc- 
mination Island was found to be the first of a large reiving from his slaves. An eye* having an N w itliin 
group laid down by Nuyts, whose accuracy is it, darts its rays through a dark cloud overshadowing a 
praised by the Admiral, he having found “ the Inti- Globe with the southern pole uppermost, on which is 
tude of Point Lcuwen and of the coast of Nuyts’ drawn the outline of New Holland, witli this inscrip- 
Land laid down with an exactness surprising for the tion, “ Fulget et ipso." 

remote period in which they had been discovered." It is to Captain Flinders that wo owe the complc- 
This liberal acknowledgment did not, however, pre- tion in detail of the survey of the coasts of New Ilol- 
vent him from giving to the group of Islands, which land, with the exception of the west and north-ue^t 
lie only saw, but did not survey, the name of Archt- coasts, which he was prevented from accomplishing . 
pel de in Recherche. But the most important dis- by the loss of his ship. Dampier had said, in am hor- 
covery of D'Entrecasteaux was an inlet on the ing near the south end of Do Witt’s Laud, behind 
# south coast of Van Dicmun's Land, which was found Rosemary Island, which was one of an extensive 
to be the entrance into a fine navigable channel, cluster, “by the tides I met with a while after- 
running more than thiity miles to the northward, Hoards, I had a strong suspicion that there might 
and there communicating with Storm Bay; contain- be a kind of archipelago of Islands, and a passage 
ing a series of excellent harbours, or rather one confc possibly to the south of New' Holland and New 
tinued harbour the whole way, from beginning to Guinea, into the Great South Sea eastward but 
cud. “ The charts," says Captain Flinders, “ of the whether it might be a channel or strait, or the mouth 
bays, ports, and arms of the sea, at the south-east of a large river, he seems not to have made up his 
end of Van Diernans Land, constructed, in this ex- mind. Vlaniing saw an opening miles wide near 
pedition, by Monsieur-* Beautcmps, BeauprQ and as- the same place, and could find no anchorage. It 
sis tan ts, appear to combine scientific accuracy and has now been ascertained, that there is no out- 
minuteness of detail, with an uncommon degree of Jet into the great Ocean eastward, nor into the gulf 
neatness in the execution. They contain some of of Carpentaria, nor into Bass Strait ; but the geogru- 
the finest specimens of marine surveying, perhaps, phiral problem yet remains to be solved, whether the 
' ever made in a new country." opening in the coast behind Rosemary Island be not 

In 1800, Captain Baudin was sent out w'ith two the mouth of a large river. I.e Gcograpke and Le 
armed vessels, Lc Geogtaphe and Le Naturalisfe , Naturalise, under Baudin, stood along this coast, ex- 
on a voyage of discovery nominally round the world, amined in a very slovenly manner some particular 
but actually, as appears from his instructions, to points, but assisted geography less than they porplex- 
ex amine every part of the coasts of New IIol- cd it, by unwarrantably changing every old name for 
land and Van Dieman’s Land. The first volume of that of some of the upstarts created by the Inench 
the account of this voyage was published by M. revolution. Never, indeed, were two naval officers 
Peron, one of the naturalists, in 1807; the second so ill selected for the purpose of discovciy as Tap- * 

never appeared. All the old names of the capes, tains Baudin and Ilainelin; not so those in the 
bays, inlets, and islands, were unblushingiy changed scientific department, who, under every unfavourable 
to those of Napoleon, his family, his marshals, and and discouraging ciuumstance, cfiectid more for 
members of the Institute; and to f}00 leagues of the physical science than could be expected. The whole 
southern coast, comprehending all the discoveries of this coast then may still be considered as/c/ro in - 
of Nuyts, Vancouver, D’Entrecasteaux, Flinders, evgnita; and it is somewhat remarkable, that the local 
Bass, and Grant, was given- the general name of government of New South Wales, which, we believe, 

Tear Napoleon , while not /50 leagues of real dis- lms und»»r its command several colonial vessels, should 
cover y were effected, which had not been anticipat- not before this have taken occasion to ascertain this 



Viutraiaua* point, on which so many curiius and tfnexplamed 
phenomena in the geography and geology of the fifth 
continent depend. It is no less remarkable, that in a 
period not far short of thirty years since the settle- 
ment of Poit Jackson was first made, all beyond as 
man^ leagues was a complete ten a incognita to the 
, scttleis, till about two years ago, when Mr Evi**is, the 

land-purveyor, penetrated behind the hithefto impass- 
able barrier, the Blue Mountain*, to the distance ot 


about 300 miles in two separate journeys, 
loi nev« m Of these journeys we are enabled to give a brief 
the lut* nor. abstract. On the l<)th November 1813, Mr Evans 


left Emu Island m the Nepean, and returned on the 
8th January 1814, having performed a journey of 
154 miles nearly west At the end of 48 milts, he had 
eleartd the ranges of mountains, which lie says are 
granite, with loose flints and quartz pebbles strewed 
on the surface, and lieu, foi the first time, he 


fell in with a small stieam running to the west- 
waul. Ihc farther he advanced the more beautiful 


the countiy became , both lull and dale were clothed 
with fine glass the whole appealing at a little dis- 
tance is it laid out into fields divided by hedge- 
rows , th tough ever} valley meandcied tiickling 
streams ot line watci, all falling down towards the 
Fi k liner, so c died by him from the v ist abundance 
of fine fish test mbling tiout, which his party caught 
with cisc whenever they had occasion for them. 
Many of tl lulls were capptd with foicst trees, 
elm fly of the Euealyptus, and clumps of these mix- 
ed with Mimosas and the Casuarina, were mtu- 
spersed along the let t of the hills and m the val- 
leys so ts to wear tin appi iruuc of a succession of 
gentlemen s puks llu river, which at fust consist- 
ed o f i thaln of pools, connected by small sti cam- 
let* h id assumed in the ne ighboui hood ot Macquat - 
n PI tins, the elniutci of a considerable stream, 
tnd h id bcoouu untoi dibit, which made it ntccs- 


mii> to constiuct a budge ot laigt trees to tiansporl 
the pcoj le, the hoists, and burgage Ivans says, 
the counti) w is now moie beautiful than he had 
cvci seen V line r vu, running m a deep channel 
ovei a grmllv bottom, and its banks skntcd wit}i 
flees excepting it tin sloping points ot lulls round 
which it winded, md which wuc coveied with a 
fine gictn ^od down to the margin intermixed with 
the white dusy — all this, added to the tempeiate eli- 
nnte, put him in nund of 1 ngiand laithci on, und 
bdou they it idled B ithio l s PI mis* the uvu was 
mcie lsed eonsideiablj in si/e b\ the junction of an- 
othei stre un, which he calltdf ampbill s Rnu , and to 
the united stre mis, lit give the name of Matquarru s 
Rnu, llu genu d dilution ot which appeared to be to 
the northw ird ot west lish ( ontinued to ibound ot 


the sune Lind as those fust c tuglu, but of a size from 
11 to 1 j pounds cich Governor \I icquai l le * ly s, 
these li h itsembli perch aic not unlike tint usually 
cdlcd lock cod, and have bceu eauglit fiom 17 to Zj 
pounds weight each. Laige htrels of emus were 
seen mossing the plains, and kangaioos m grtat 
ibunclmue but not i native Jiuman bung appctitd 
until on his return, when, niar Bdhurbt s Plat is, two 
women md foui ehiidrtn were come upon by sm- 
piist, anel wuc so terrified, that they fell down with 
flight. It w is obsuved, that both the women iiad 
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fart the right eye. 
near 150 miles fri 



Macquarne, who subsequently visited this place* 
states the measured distance mm Sydney town to 
be only 140 miles. It is represented as an eligible 
situation for establishing a settlement, as the land is 
excellent „ plenty of stone and timber for building, 
but no limestone , abundance of water, though the 
river, at the time of the Governors visit, just at 
the close of an unusually dry season, was reduced 
to a chain of pools, the intermediate channels being 
dued up. 

From hence Mr Evans was a second time dis- 


patched, in May 1815, to follow the course of Mac- 
quaruts River. He proceeded about 115 miles, 
from whence he could see across an extensive plain, 
40 or 50 miles, at the extremity of which was a range 
of blue mountains, separated by an opening in the 
north- wt6t, through which, he had no doubt, the n- 
vei flowed, and he appeal s to have as little doubt, 
that it crosses the continent, and falls into the sea, 
somewhere in De Witt’s Land, probably through 
Dampiers Opening, behind Rosemary Island. 

I rorti these journey s, it appears clear that the coun 
tiy is but thinly peopled. The natives that weie seen 
resembled, m then persons and features, those of 
kydney, but spoke a different language, and they 
were better clothed, being well covered with kanga- 
100 skins, sewed neatly together with the smews oi 
emus, lhcy woie the fur side next the skin, and 
the outei or flesh side w as very ingeniously marked 
with regular ornamental devices, among which the 
c>o si appeircd to predominate. They were exceed- 
ingly ternhed at the sight of Mr Evans on his horse, 
as they took the ndci and horse to be one animal, 
and did not recover from their flight or surprise on 
siting him dismount. When a little tranquillized, 
and more familiar, they were found to be a good- 
humoured laughing ptople exhibiting none of that 
savage and furious spirit of the natives of Sydney, 
lliey were attended with dugs not unlike the jack- 
al), with which they catch kangaroos The spears 
they carried were heavy and clumsily made, and they 
could only throw them to a shoit distance, some- 
thing like the Ntw Zealandtis. 

Hie country beyonl Buthuist was oven suptrioi 
to that hist explored Ihc vast herds ot emus and 
kmgaroos wcic tiuly astonishing. These animals, 
md the fish of the river, apptared to be the pimei- 
pal articles o( subsistence foi the natives In one 
laige plain, covered with kangaioos and emus, L\un9 
discovered an immense quantity oi a white substance, 
restmbling comfits or sugu -plums which he took to 
be manna, but which appeals to be a puto saeehanne 
subst uicc, — an e\ud ition probably from some p irti- 
culir plant. He passed whole mountains ot hnp 
blue limestone, and picked up topi/es, ciystals, md 
other pebbles, sui li as aro met with on the eo ist of 
Buss s Strait. He also mentions forests of pines, the 
trees 40 feet high without a branch. Governor 
Macquarne, houtver, observed, tint as the soil and 
grass-hnds improved, the timber ticis dtciea&cd m 
si/e (Sec the different works of Dah yn pic, Burney , 
Cook* D 1 ntiecasteaux, end Hindu .) 

It, however, but little is yet known of the interior 
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Anrtntua. of Now Hdllatt6> whJ the fit tail of the western coast 
still requires to be filled up, the grand outline of this 
Oim*' il j arg0 Inland, or, more property, Continent, has been 
n‘, 7 Hoi i omplcted, and itb Limit* correctly ascertained. It 
Uni. extend* in latitude fiom C ape York in 10° 15 south 
to Wilson’s promontory in 99° 9' south, and m lon- 
gitude from Dirk Hartog a Island in Shark *> Hay in 
113° east, to point Look out m G1 rehouse Bay m 
1 5d° i>5' cast the nu nn hieadth, from notth to south, 
bting about 1200, and Ungth, fiom tast to webt, 
2100 geographical milts, miking an aita equal to 
about three-iou lths of the Continent of Luiope. A 
remarkable bamtmss in all the productions of the 
tluec kingdoms of nature puviulb m every part of 
its extensive coasts, and os ltm irkablt a difference 
m two of than (the annual and vtgt table) fiom those 
of the rest of the woihl 

Natives. I he natives, wherever they hive been met with, 
aie of the veiy lowest debcnption of human be- 
ings. In the journal of the Duyfhui, the noith 
eo ist lb described us thinly “ inhabited by wild, 
cruel, black fravages, by whom some of the ciew 
w ere murdered and the ship \ lantn, touching on 
the western coast about 21° south, observed “ a foul 
and barrtn shore, git on fields and very wild, black, 
barbarous inhabitants In 24* south, Polscrt, who 
commanded the Batavia, saw four natives, whom he 
describe* Ob “ wild, black, and altogether inked not 
t o\ cling even tho#»c parts which alirn st all savages 
conceal 1 Osman “ found in lloflandta An«, 
in lat 17 12 houth, a naked black people, with 

eiuly hair, malicious, and ciuel, usi ig foi arms bows 
md airows, ha/agitys and kalaw u\s Ddrnpier 
ch cubes them as being 1 a n iked N u k people, with 
c ui ly hair, li ivmg a piece of the mid of a tree tied 
like a girdle about thur waists, anil a h indful of Jong 
grass, or thret oi four gictn boughs full of leaves 
thrust undtr then gi die to com the ir nakedness / 
tli it ‘ the two foie teeth ot the uppu jaw an want- 
tn in ull ot tlum men and wonun old and young, 
neither have they inj bunch ** And lie uniuks, 

* this line no boats, < inoc s oi b irk logs Ihe 
south const is so buicn, md the naked hillocks ot 
sand so continuous th it there appeals to he nothing 
foi human inh ibitants to subsist upon 1 It is not 
surpiismg, ’ siys 1)M ntreeiste iu\, * thu ISuy ts has 
given no details oi tins buitn coist fot its aspect 
is so uniform, that th m >st f i uitful imagination c ould 
find nothing to feiyof it I ven uhtit the coun- 
tiy begins to in pio\c towards the e istw ud in the 
neighbouihood of Kim uoo Is) uid, C aptam 1 1 n- 
dus found m t the le ist vestige of mil ihil u ts 
mid, fiom the stupidity of the Ring lion* on tint 
Island “wlmli he observes “ lot unfit qucntly np- 
pdaied M com tier us as se iN,’ lie concludes 
there uthu tie no natives, oi tint they lie i^no- 
unt of eveiy kind of cmbtikttion. low ord the 
northern pait of the taste rn to ist, the same ni 
vigatoi thinks the v ait somewhat Miptner to tho^e 
m it Si ixie \ hiving Tie Its lound the u nst and 111 
lits i out th hi ad and uppu put of the n u as o- 
ei itmg m ^re itei minibus md dwelling m h it^ eta 
Miperim eoMiuctun lluy iibo catch ti h will) 
ntts h h lu thn ks is idone a featuie of distmctn n 
from tlio e who only speui the fi'h, as a net requues 


more than cue person to manage, consumes much Anstralatm, 
tune in making, cannot easily be dragged about, and, v 
iu short, roust occasion a sense of Uit advantage to 
be d< lived from niutuil ass stance, and suggest the 
necessity of a permanent reside nee. Ihe native ol 
the colony of hydney we know pietty will to be a 
gloomy, solitary, unsettled being seldom apj tuung, 
even m the town, without his speai, his th rowing- 
stick, or his club. “ His spear, says Colonel Col- 
lins, “ is his defence against enemies It is the wea- 
pon he uses to punish aggression, and revenge insult. 

It is even the instrument with which he corrects his 
wife in the last extttme , for, m their passion, oi 
perhaps oftencr in a fit of jealousy they scruple not 
to inflict death. It is the pi ly thing of ehddien and 
in tilt hinds of pcr/nons of all ages.” Turnbull siys, 
the natives of this part of New Holland art, beyond 
< ompanson, the most barbaious on the surface of the 
Globe, and that the influence of Luiopean settlers 
ha* had no effect m rendering them more sensible of 
the benefits of civili/ ition , that every clay men and 
women aie to b< sun in the atreits of Sydney and 
Paramatta naked as m the moment of their birth, 
yet he contends that they are far from being stupid , 
that they aie the gicatest mimics alive and that the 
oddities, dress, w ilk, g ut, and look* ot ill the I u- 
ropeans ot any i mk, from the time of Gouinor 
Phillip dounwtids, ire so tvietly mutated, as to 
foi m imong them a kind of histone re^stu ot then 
siveial actions and eh ir ictus and they au gu it 
proh itnts in the slang hngu ^t ot the convicts 
But this stems to be the sum tot il of ill then uqui 
sit ions fiom Euiopian intercoms! in all oil u u* 
spects they renmn the same untutorui unpiotictcd, 
lmpiovident and comfoitless siv igib we hist t< and 
them By all who li ive seen them they are described 
as hideously ugly with Hat noses wide nostrils eye* 
sunk m the head overshadowed with thick blsck 
cm brows the mouth extravagantly wide, lips tlnek 
and prominent, h in bl ick and clotted but not w < oily , 
the colour of the skin \ uying tiom cl u k bi 0117c to 
jetbliek Ihur st Hurt is below the middle sj/e. 
lliey are remarkably thin and ill made, then limbs 
small, md ilmost without any ippeai nice of 11 Ubch. 

Tiny live chiefly on fish, whieh they sometimes cpiai 
and sometimes net the women on pirts of the coa6t 
aiding to e itch them with tin hook and line If a 
dead while liqpcns to he tit on shore, uumbiis 
flock to t Irom evuy pait ot lie coast pist as the 
vubuics n 11 out i dead emasc and they fe 1st 
sumptuou l\ while n putoi itiemuns J he c 111 
tffe intei 101 aie st iteel to live on giubs, mts md 
their eggs ku r io<s win n -they 1 me itch them fun 
loots virion mds ol bunts and homy Ihcsc 
sylvan Mtyrsaie dtsci lnd as having long it u lean 
le^s and aims owing is is supposcel to tf ur cl ub- 
n>g of t ics, which thci sse ud by notehcb cut into 
them by ^tonc hiteKt> in which the git it toe is 
placed and by these meant* they ascend trees that 
ait 70 or 80 feet high 

lo add to then natural cUfoiinity they tin ust a 
bone throi ,Ji the cutiligc of the ik st, and stick 
witli uni to then 1 in natted with moss the teeth 
of men, shuks ( 1 kangaroos, tlu tads of d< gs, jiw- 
liones of lish, A.C and daub their faecb and bodies 
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AuatroiAii*. with red and white daj% and aerify the skin in. every 
~ J part with slmrp shells. The women and female chib 
drcn are generally (bund to want the first two joints 
of the little finger of the left hand ; and the reason 
they assign is, that they would otherwise be in the 
way of winding the fishing-lines over the hgnd. 

They have no fixed habitations, the climate gene- 
rally allowing of their bleeping in the open flir, in the 
devices of rocks, or under the shelter of the-bushes. 
Their temporary hovcL consist of the bark of a 
tree, each hovel just large enough to receive a 
single person ; to the northward, on the east const, 
some were discovered a little larger, so that a family 
might, on an emergency, squeeze under one of 
them; but they are without furniture or convenien- 
ces of any description. They seem to have no idea 
of the benefits arising from social life ; their largest 
clans extend not beyond the family circle, of each of 
which the eldest is called by a name synonymous 
witli that o £ father. They are totally without reli- 
gion, neither paying the least rtspeet or adoration 
to any object or being, real or imaginary. Hence 
they have nothing to prompt them to a good action, 
nothing to deter thgpu from a bad one ; hence mur- 
dtr is not considered as auy heinous crime, ard wo- 
men think nothing of destroying, by compression, 
the infant m the womb, to avoid the trouble, if 
bi ought alive into the wot Id, of carrying it about and 
finding it subsistence. Should a woman die with an 
infant at the breast, the living child is inhumanly 
tin own into the same hole with the mother, and 
turn red with stones, of which the brutal father 
throws the first. They are savage even in love, the 
>eiy first act of couitship, on the part of the hus- 
band, being that of knocking down his intended 
bride with a club, and dragging her away from her 
fi iends, bhvding and senseless, to the woods; the 
consequence is, that ireely a female of the age of 
matin it} is to be seen without her head lull of scars, 
the unequivocal marks of her husband’s affection. 
The neau it i elutions are also perpetually destroying 
i acli other, cither by stratagem or open combat ; for, 
Mvage as they arc, they have a singular custom of 
expiating an offence, i u-n murder, by the criminal 
exposing Inmself to as many of the injured family us 
in ty choosy to stand foitli and hull their spears at 
him. From the moment that lie is so dreadfully 
mangled that lie can stand no longer, or has the 
good fortune to pariy all their shafts, a reconcilement 
takes place, and friendship is restore d ; if the crimi- 
nal refuses to stand this trial, he and all his family 
are considered as fair game to attack and murder 
wherever they aic* met with. The English used to 
attend these unequal combats, and thus gave coun- 
tenance to a savage practice, which not unfrequent- 
ly ended in the death of the person who was put 
on )iis defence. (See Collins, Flinders , Turnbull , 
Ac.) 

VmiinP If no very essential difference be perceptible in 
the moral and physical qualities of the man of New 
Holland, and the rest of the species, except that 
which arises from the different circumstances under 
which they are placed; — if the rocks and mountains, 
and the earths, resemble nearly the inorganic sub- 
stances that me met with in other parts of the world, 
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characteristic dt&rahcc in toll* the animal and f#* '**V***' 
ratable part of the creations -Vhich makes a contk 
dmblcjfilaty of subjects in both these kingdoms pe- 
culiar to New Holland. The quadrupedshitherto dis- 
covered, with very few exceptions, are of the kaugu- 
roo or opossum tribe ; having their hinder legs long 
out of all proportion, when compared With the length 
of the fore legs, and a sack under the belly of the 
female for the reception of the young, of which fa- 
niily, though divided into different genera, there arc 
at least fifty distinct species. They have rats, and 
dog& of the jackal) kind, all exactly alike, and a little 
animal of the bear tribe named t vonuit, and these 
pretty nearly complete the catalogue of four-footed 
animals yet known on this fifth Continent. There 
appears, indeed, such an apparent affinity of the 
natural objects in New South Wales, that Dr 
White observe all the quadrupeds are like opos- 
sums, all the fish like sharks, and that every part of 
the land, all the trees, and all the grasses, resemble 
one another. There is, however, an animal which 
resembles nothing in the creation but itself, — which, 
being rejected by naturalists fiom the classes mam- 
malia, aves, and pieces, must, we suppose, be consi- 
dered as belonging to the amphibia, «—wc mean the Or- 
nithoryncus paradoxus, “ a quadruped with the beak 
of a bird, which is contrary to knowm facts and re- 
ceived opinions.” When the head of one of these 
beasts w^as brought to the lute Dr Shaw, of the 
British Museum, he suspected it as an idle attempt 
to impose on his judgment, and did not hastily be- 
lieve that nature had set the bill of a duck on the 
head of a quadruped ; but so it lias since proved to 
be the case. 

The birds arc no less singular than the beasts, there 
being black swans and white eagles; the former every- 
where in such multitudes as to spoil a proverb that 
had held good for two thousand years ; -and their 
song, if we may credit Mr Bass, exactl) resembles 
the creuking of a rusty sign on u windy day.” The 
Meenura superba, with its scalloped tail feathers, iv 
perhaps the. most singular and beautiful of that very 
elegant race of birds known by the name of birds of 
paradise ; cockatoo*, parrots, and parroquets, are in- 
numerable, and of great variety. The mountain 
eagle is a magnificent creature, but the emu is per- 
haps the tallest and loftiest bird that exists, many 
of them standing full seven feet high. 

The plants are no less singular than the animals. Plants. 

Of these Mr Brown has giveu a very curious and in- 
structive account in his Gcogrrtphtcnl and Systema- 
tical Remarks , in the Appendix to Flinders a Voyage. 

He collected nearly 3900 species of Australasian # 
plants, which, with those brought to England by Sir " 

Joseph Banks and others, supplied him with the ma- 
terials for a Flora Tara; Australis, consisting of 
4200 species, referable to 120 natural orders ; but 
he remarks, that more than half the number of spe- 
cies belong to eleven only of those orders. Of the 
Eucalyptus , or gum-tree, the lurgest yet discovered, 
there are not fewer than 100 different "species. “ The 
Eucalyptus globulus of Labillardieie,” says Mr 
Brow’ll, 4< and another species, peculiar to the south 
of Van Diemau's Laud, not uufriquently attain the 
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Australia. height of 150 feet, with a girth near the base of 
from 25 to 40 feet/' Of this magnificent genus 
there are 50 different species within the limits of the 
colony of Port Jackson. Of the beautiful an^ elegant 
Melaleuca Mr Brown collected upwards of SO species; 
all of which, with the exception of the two species 
the Leucodendron and Cajaputi, appear to be confined 
to Terra Australis 'I he tribe of Stackhousea is en- 
tirely peculiar to that country. Of the natural order 
of protract'd?, consisting of about 400 known species, 
more than 200 are natives of New Holland, of which 
the) form one (if its characteristic botanical features ; 
the Banks/a , in particular, being one of the most 
striking peculiarities of the vegetable kingdom. The 
Casuarina, of which 13 species have been disco- 
vered, is anothei characteristic feature of the w’oods 
and thickets of New Holland. The most extensive 
genus, however, is the leafless Acacia, of which there 
arc more limn 1,00 aperies ; and this, with tin* Eucalyp- 
tus, u if taken together/' says Mr Brown, “ and consi- 
dered with respect to the mass of vegetable matter 
the) contain, calculated from the si/e as well 
as from the number of individuals are perhaps 
nearly equal to all the other plant* of that country/* 
The ( 'asuu/ina and the Eucalyptus are represented as 
furnishing excellent timber for ship-building, and 
for all the purposes of domestic furniture, and agri- 
cultural implements ; and the gum of the Eucalyptus 
is medicinal ; of one species it might be employed us 
pitch. Frey cinet says, they procured a resinous sub- 
stance from the Xant hart lira, which served them to 
caulk their vessels. The Lark of a tree on the Hawkes- 
bury is said to be as efficacious in tanning leather 
as the oak-bark ; and a creeping plant (smrlax) is 
used as a substitute for tea. Nutmegs were found by 
Flinders on the northern coast, but they were small, 
and had so little of an aromatic flavour, that Mr Brow n 
gave the plant the specific name of insipid". Among 
the curious productions of the vegetable w r orId is the 
Cephalotits JolhaiUin s or pitcher plant, of which a 
very correct and detailed drawing is given in the 
Atlas to Minders’ s Voyage, (lor an account of the 
history of the British Colony in New Holland, see 
Ni:w in the I.inyclojucdia ; and Botany 

B \y, in this Supplement, for an account of its pre- 
sent state.) 

Van Pie- II. Having marked the progressive discovery of this 
man’s Land, fair and fertile Island, until it w as ascertained to he 
such, by Tasman, Marion, Ftirncaux, Cook, D’En- 
trecasteaux, Bass, and Flindcis; wc shall not think it 
necessary to notice the minor discoveries of Bligh, 
Hunter, Cox, Ac. but proceed to give a general out- 
line of its dimensions, surface, and natural produc- 
tions. It is situated between the parallels of 1 1 0 and 
Portend 43 o 30' south latitude, and J M° .‘>2' and 14tC 25' oast 

Cmulu y ,,S I° n tfit u de ; its medial length, from north to south, 
being about 1()0, and bicadtli, from east to wc*t, 
145 geographical miles. Its surface possesses eveiy 
variety of mountain, hill, and dale ; of forests 
and open meadows ; of inland lakes, 1 ivers, and in- 
lets of the sea, forming safe and commodious har- 
bours, that can render a country valuable or agree- 
able ; and it enjoys a temperate climate, which is. per- 
haps, not very different from that of England, though 


less subject to violent changes. In May, correspond- 
ing to our November, Labillardierc observed the 
mountains in the interior covered with snow. The 
western and southern coasts are bold, steep, and rocky, 
the latter terminating so abruptly, as to appear as if it 
had been broken off : and the group of Islands, named 
Dc Witt’s Isles, to the southward, twelve in number, 
formed out of the fragments. Cook found the cliffs 
on the eastern side composed of sandstone ; but the 
vast buttresses that look towards the southern seas 
of ice, are btuted by Flinders to be composed of ba- 
saltic columns, appearing like so many stacks of 
chimneys. Labillardiere found, near this southern 
extremity, a stratum of coal 3 $ feet thick, and 200 
fathoms long, resting on sandstone. 

The soil in generul is represented as more produc- 
tive than that of the cast side of New Holland; and 
the Island has the advantage of being intersected by 
two fine rivers, rising near the centre ; the one named 
the Tamar, falling into Bass’s Strait on the north, 
and forming Port Dalrymple ; the other, the Derwent, 
which discharges itself into the sea on the south-east 
extremity ; spreading its waters, in the first instance, 
over the Great Storm Bay, w hick communicates with 
North Bay, Norfolk Bay, and Double Bay, on the 
east ; and w’ith D’Entrecasteaux’s Channel on the 
west. The Tamar, in its course, receives three 
streams, — the North Esk, the South Esk, and the 
Lake river 5 and the tide flows about SO miles up the 
river, to the point where it is joined by the tw r o Eskn. 
At the bead of the western arm of Port Dalrymple, 
is situated York town, on the skirt of a beautiful, 
rich, and w'dl wooded country. 1 here is also a tow n, 
named Hobart town, on the right hank of the Der- 
went, about five miles inland. The eountiy between 
these tw o towns was traversed by Mr Grimes in 1 K<>7, 
who describes it to be every where rich and beautiful, 
abounding in grassy plains, marshes, and lakes, hound- 
ed on each side by lulls, well clothed with wood, ris- 
ing into high and rocky mountain*. 

The description given by D’Entrecasteaux of the 
channel that bears his name, and the surrounding 
shores, is grand and imposing, and corresponds ge- 
nerally with the following animated account of it from 
AT. Pcron, ten years alfei wards. “ Crowded on the 
surface of the soil are seen on every side those beau- 
tiful M/nosas, those superb Mtftosidnos , those Cor- 
rtas, unknown till of lute to our country, but now 
become the pride of our shrubberies From the 
shores of the ocean to the summits of the highest 
mountains, may be observed the' mighty Eucalyptus, 
those giant trees of A ustralasiun forests, many of which 
measure fiom 1 (>2 to J80 feu in height, and from 25 
to 30, and even 3b feet in circumference, Banhsia , 
of different specie*, the Protea, the Emf>oth/ia, the 
Leptosperma, form an enchanting belt round the skirts 
of the forests. Here the Casuarina exhibits its beau- 
tiful form ; there the elegant Exocarpus throws into 
a hundred different places its negligent branches. 
Everywhere spring up the most delightful thickets of 
Melaleuca, Thesntm , Couth yum, Evodia, all equally 
interesting, either from their gi aceful shape, the love- 
ly verdure of their foliage, the singularity of their 
corollas, or the form of their seed-vessels.” ( Voy . au c 
Ter res Aust.J 
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Ail the navigators who have visited the southern 
> ^^ /- ^ / part of Van Dieman’s I*and, describe the natives as a 
Nfttow* mild, affable, good-humoured, and inoffensive people, 
with the exception of Marion, the effect of whose 
fire-arms, Labillardiure thinks, had made thi m afraid 
of Europeans. Flinders and Hass conceived, that the 
• natives of this Island were sunk still lower in thefecalc 

of human existence than those in the neighbourhood 
of Port Jackson, though they saw hut one man, uud 
he is described as having u a countenance more ex- 
pressive of benignity and intelligence than of that fe- 
rocity or stupidity which generally characterized the 
other natives.” They are obviously the same people 
as those of New Holland, and go entirely naked, both 
men and women ; but their language is altogether 
different ; ♦hey have the art, too, of striking fire with 
two Hints, which is not known to the other Austra- 
lasian islanders ; and it is also singular, that they set 
no value on iron. The women refused from Cook’s 
people all presents, and rejected all their addresses, 
not so much fiom a sense of virtue, it was supposed, 
as from the fear of the men, of whom they stood in 
great awe. In some places were found miserable huts 
of twigs, and rude baskets, made of a j uncus, or 
rush ; but these were all the signs that appeared of 
civilization. Cook, D’Entrecasteaux, and Baudin, 
all observed many of the largest trees, with trunks 
hollowed out, apparently by means of fire ; and, as 
the hollow side invariably faced the east and south- 
east, the lee-side to the prevailing winds, it was con- 
cluded they were intended as habitations. In D’En- 
trecasteaux’s Channel only were indications of huts 
made of the bark of the Eucalyptus , consisting of 
three rolls stitched together. (D'fintteiasteauj:, 
Lalullardicrc , Flinders, Ac.) 


Papua 01 III. This great Island is, after New Holland, not only 
the first in point of magnitude, but claims a priority 
(fumes. j n drover} over that jnt i every other Island in the 
Australasian Sea. In the year 15*26, when the Por- 
Pmjjrr'is of tugucsL* and tile Spaniards were disputing tlieir re- 
Diiumiv. spective claims to the Spice Islands, Don Jorge de 
Mimeses, of the foimer nation, had, in his passage 
from Malacca to the Moluccas, by extraordinary and 
accidental circumstances discovered the north coast 
of Papua, so called, according to some, because the 
word signifies bLuk, which was the colour of the na- 
tives, or curled hair , according to others. Meneses 
remained at a port called Vtrsija, till the change of 
the monsoon, and then returned to the Moluccas. 
The next navigator who touched at Papua was Al- 
varez de Saavedra, on his homeward \ oyage from the 
Moluccas, in 1528, for New Spain ; and from an idea 
that the country abounded m gold, he gave to it the 
name of Ida del Oro . From the resemblance of the 
natives to African Negroes, being black, with short 
cuily hair, the name w r as afterwards changed by the 
Spaniards to New Guinea, and not, as some have sup- 
posed, because it was thought that Guinea and Pa- 
pua were situated under the same parallel of lati- 
tude ; which, however, they certainly are, though 
one happens to be north and the other south latitude. 
He staid a month, and obtained provisions, but some 
Portuguese deserted with the only boat the ship had, 
and were left behind. They found their way, how- 
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ever, to Gilolo, and reported that Saavedra had been AustraiM*™, 
wrecked ; but on his subsequent arrival they were 
tried, condemned, and executed. He is supposed to 
have added about 50 leagues of discovery to that of N 
Meneses. In 1529) Saavedra sailed a second time 
for New Spain, and, according to Galvaom (or Gal- 
vano), followed the coast of Papua eastwards ubovc 
500 leagues. 

In 1537, Genzalva and Alvarado were dispatched 
on discovery by the Viceroy of Peru ; but the for- 
mer being killed in a mutiny, the crew chose another 
commander ; and the first land they made was Papua. 

The ship was in so crazy a state, that sho was aban- 
doned ; the crew, only seven in number (the rest 
having died of hunger and fatigue), were made cap- 
tives, and carried to an Island called Crespos (curly 
haired men), from whence they were sent to the Mo- 
luccas and ransomed. 

In 1545, Ynigo Ortiz de Retz, in his voyage from 
Tidore to New Spain, came to an Archipelago of 
Islands near the land of Papua ; bailed 230 league* 
along the north coast ; and not knowing it had been 
before visited by Europeans, he called it Nueva Gut - 
nea , from the resemblance of the natives to those 
of the coast of Guinea. 

In 1606, Torres made the east coast of New 
Guinea, in his way to the Moluccas, sailed westward 
300 leagues, doubled the south-east point, sailed 
along the southern coast, saw the northern coast of 
New Holland, and passed the Strait which now' bears 
his name. He describes the coast of New Guinea to 
be inhabited by a dark people, naked, except a cover- 
ing round the middle of painted doth made of the 
bark of a tree. They had arm* of clubs and darts 
ornamented with feathers. He tcJl in with many large 
iriunds, large ports, and large rivers. Towards the 
northern extremity he met with Mahonudan*, who 
had swords and lire -aims. 

In lb lb, Schouten came in sight of a burning 
mountain on the coast of New Guinea, which he 
named Vulcan, and immediately after of the coast 
itself. The Island was well inhabited, and abounded 
with cocoa nuts, but no anchoring ground could he 
found ; the natives black, with short hair, hut other 
appeared of a more tawny colour, with canoes of a 
different shape. Among the Islands in sight to tht* 
northward, four small ones continually smoked. On 
approaching the mainland, the natives, whom Ik 
calls real Papons, came off, €i a w lid, strange, and 
ridiculous people, active as monkeys, having black 
curled hair, rings in their cais and nose*, and neck- 
luces of hog’s tusks.” They had all some personal 
defect ; one was blind, another had a great leg, a 
third a swelled arm, which made Schouten conclude 
that this part of the country was unhealthy, in which 
he was more confirmed by observing their houses 
built upon stakes eight or nine feet from the ground 
At the two little Islands of Moa and Insou, on the 
north-east coast, the friendly natives supplied them 
with abundance of cocoa nuts. At 28 leagues fiom 
Moa, Schouten fell in with a group of fourteen 
small Islands covered with wood, but apparently un- 
inhabited ; but sailing to the northward, they were 
followed by six large canoes, the people in them 
armed with javelins* Those in some canoes from 
a 
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Aiintrai^n another Island were of a tawny complexion, had 
ton^ curly hair, and ippcarcd, by their pirsons and 
luigmgc, to be a different late from the mtivcs of 
Papua; they hid nn,;s ot coloiu d pi is ye lion 
beads, and \e ssc Is i 1 p n < e I un w 1m h u c i c rep u eh d 
ns 14 evidi lie cs of their having < muiiiuuic ition with 
the P 1st Indus S( li it ten s Isl md is tin 1 1 gi st 

of this ginup I ism ui visited ill tl t island' and 

thi ( i> ist of New ( i mi i in 1 1 I uid obi imul v i't 

viumbc is ot cm » i mits n d b i i i> i » n tin f i u nd \ 

natiMsot Mo i ind In on 1 i mm n ide id dis 
com in s in this p lit of his \ >y i n i 

Oui countrymin 1) impel mw the o in lb ( )<) 
but did not 1 ml tli n uv*. i mu oil to hi*. *<1 ip 
and In -jh d' in ih nutixi id then lu^i md pn 
tin sqm p t n Me cl 'iinercd, liowtvu, i Mi ut i i 
known be Ion, wine li div ills New (iiiuu i fit in New 
Hilton md is now e illi d itt i Ills n line Hou^ lmviile 
w is less foitun tti when in 1 T lu to kii don tin 

\ co ist of wh it lu eons dned t > be i s< pai ite Isl mil, 

and to wlmh lu give the n«nm i f I ouim <h tluit 
is howt \er, some ii 1'On to lull m th it i* is i eou- 
t t m oi New (iuiik i DM ntucisti u> in 
lt<)~ p issi d along the noithern coist ot IomsiuU, 
and tlnoii^h DimpurN Strut but li It t 1 c point a 1 
its idmtit) with oi sip u ition tioin, New (i mu i un- 
dee i cli d. 

Sonnei it published 1 1 1 1 / to \ w (* i i 
though lu ivultnlly nivei w is then hut desenh s 
the nitivis md pi uluitioiH horn whit lu sm, md 
whit he could collect at tlu isl md of Cubby, to tlu 
eastwaid of Cullolo 

I oi rest, in 177 i, tnchoicd m the Hiy of Doiy, on 
the noitlurn cxfi mit\ of New Cvimua md collect- 
ed some inform ition u spei tm^ tlu inhibit mts from 
a M ihomed m II idji who aeeomp inn d him. 
( apt un ( ook ilso in Ins lust \oy i^i in 1770, m idi 
tlu coist in ihout f > \ south iititude a little to the 
noithw ird >1 C ipi \ dselui hut dd not hi mg Ins 
slop to in h )i on u count if till hostility ot tile 
natives. Vputv 1 in l d i c at i giovc of toioimit 
tius ml not lu ft u it fount pi u t un i id tlu 

brciltimt tin i In hi t /i fiom tlu tries md 

slit ulis is s ml to h i\ lu ui i i »ig d w ilh i fi igi ii( 

not unlit i tint ol nin / jiutn Hun In< ns 

Ttislu d o it ot tlu wood with i hull ous shout i n 
tow uds tli * p u ty tht ton most tin m\m h sou et 
out oi In lniul which burnt like gunpmvdci tu 
otlui two hulmg tluir Imiis it the sum time 
He fou the v ii iclut! the pimiui fiom sixty t> i 
liundiid hid collictiil all st ik inked tin i p 
peiiiiui astostituie eoloui mil e lisped In i i 
simbhng tint of th New IIolliiid<rs liny It t oM 
fires by tom oi five at a time, hut tor whit pm post* 
could not lu imiguud l hist lues ipp ind to be 
discli ligcd fiom a puct of sink piobibly i lux low 
cane 1 , and the fiu md smoke ixaetly iisimblid 
thost of a musket, but without iny upon llio'i 
who were on bond slup at ichstincc concluded 
tl cy had firc'-arms, and i ven those in the hint might 
Invi supposed them firing volleys had tin v not bun 
so in it as to ascertain that time w is rio leport 
loins Ind observed something ot the mm kind, 
m ih >nt \ south latitude on tlu same coist, when 
hi* siys tlu* inhabitants vvtre black, but bttter cloth- 
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used by them wire hollow bamboo sticks w! u h > *^f*** 0 

they filled with lime, ind by throwing it out eruic t- 

voniid to blind their enemies th s ixpiiuation, 

however doe s not ace oui t lor tlu in Ioiicst'iys, 

that th Chm se, from 1 1 km trule vvith Pipua, 

ih elfr Dut h colours p il ij lb u fc i, gunpow- * 

chi m iy be one or the .utulis cun d by them ip 

e \eh u gi lot th slives, u hi i si i lugs 

(hie I k de inn) tonu'i-slc 1 S i U 1 1 pii i- 

elise, Ac which tlu y e in \ I) ’ t»( l in 

It we supposi the J o u i de i t N u^iim Hi to In O mil 
c mute ted w ifh V w t u m th ' I I i d e \ti ink in ' o\ rt 
a south t -ist by e ist dim t on ho v Ii e p b'Uid- ^ l I ,ul 

lv cal id Ciood Hope m n'\ u * i lit c', i t )i to 

C I)i me i im i ,in 1 1 1 south, bun u h „th hoi t 
h M m l medi t! hie* 1th i ) 1 o * i i] hu tl 

n i i s 1 he aeeom N c ( a I th i \u \ t j 1 vc* 
t i h d on tl e ildhunt ( nN oi it i i t d s» nhe it 

is mi h i id ni igniiic 1 1 t < xintiy i lit limn in ill 

hum 1 1 pi ib il lit \ f um U' it ii it i in ni ii ippi u nee, 

all lu v d i iblc \i ^i 1 bl | i i m s or tl i M lm c u 

and tlu - veiil \ i it e I nu 1 ' Inn t f « in el tlu nut- 
m \ T tin on Mini \ u v HI i d m tlu 1> iy oi Dory , 
and li 1 le it mi il tli » lpnp 1 inthf inttioi (illid//e 
M/or 7v, eiiliiv it tin gioi l 1 m 1 In mg tlu ii piodm c 
d mil to tbe S i cu t tli It til \ ill Vt v I ooi md 
s > ic ol tlu ni Invi lon^ li in u d tint tin > livi in tu is, 
w lm h tu \ i e l by i uttm^ n >ti h s in tin in I be 
pi 1 of New Ci mu i m in ny \ its if tlu coist \ 

! i v huts oi c ibnis | 1 1 i il on 1 1 ^ s th it u u i ti d 

0 i j t ' 1 1 mmonlv in ill w iti i jiobibly 'ijiotic- 
ti i « in t snlisniotlui venomous m ituus, 

Ibo i !i l mi st m i ms to th k lgunst tlu II n i oi i' 

On f l se st i u tin; Ii in) ip th u pioj, or e moic. 

1 lit i p ople ut iu\ it bly lit'Clihtd as bung 

huh oil Iy u_.lv tlu i I ir h c e vis, p it no c s thekhps, 
woolly n in md hi ick 'lunin^ si m, dinot ilmost to 
aeiituity tlu n \fne in on^in md thin dimity 
w th ill mm is oi New Kollmd but tlu <hM unco 
oi 1 in u g md tlu w u t ot ill tlu uilulpndue- 
tinsoo tht 1 Uti i whuli ibound on Ni i Oi i i, 

indue e 1 C ipt un ( o >k to c one huh th it t i » no 

int* 1 1 <mi bi m v n tlu t j i )j I 111 IN] i in > 

n i u ist tin ii i it u 1 elt f i t hv I m w I oi or 

pie ol sink till* i h tl i u il i^i of tin n si md 

fu//m it lit n inly lo 1 it i mop sum tint* 
to tile ti mis cue mill it » if thu elect Huy 
appt i I « v i to b < i i 1 1 futlui umoud 

fiom v i th i tlu w Iloii u ih i hiviii* 
j) ui oi tli t J b i h nun md won i » we u- 
mg i j j i s i mil ii i \ list which iu nuui g the 
li tl s’ i ti thn b tl llmi'caiui’N ilivs 

1 hi 1 1 \ niiiij «s t it ui known to i \» t on ^ nini1 j^ 

th s 1 u ge II nd i g i its ii d w i d 1 > but 

tlu ft i lu i 1 i in tu ) n u it bi u ty ml I i uc» 

v u itv N v Ciuii e ms tl i lutivc < oui tiy < r iliosc* 

'ii i nil mite In lx liitus th h m j j ni i- 
dt i w huh weu on i tlui^ht to I iu no kgs but 
alw lys on the wn r , md I* iown bv tlu nanu of j /t- 

\( s d i tl buds of tlu him Huy iu slid to 

in gi ite m lugi flick', m tin diy Monsoon iu the 
Is! mils of A moo mil otlui HI mils to tlu we t and 
north west of N< w (mint i Hit gii it tu wn pigeon, 
puiofs looms, and minis aie mtivcbof lbipinr. 
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A Kh iIj» a The whole of this great country is indented wuh 
deep bays on every side, some of which neatly in- 
tersect the Island , and the coast is suriounded on 
every side with a multitude ot small Islands, all 
peopled with the same description of Blacks, except 
uig those already mentioned on the north Host, near 
the equator, most of which arc under the govern- 
ment ol Mahometan Malays, with whom boui the 
Duti h and Chinese have long kept up a cot mderablc 
Intel course. 

N \w I V/i hue tin behttk doubt that tins extensive nngc 
\ l ¥li ol Isl inds was pirti illy seen by Lt Mane and Schou- 
ten in lblb, who, liter discou 1 ing the Gioene Island 
* i»« •> and the Muqui n Islands, stetud along the northern 

riUJ, * i coist ol \(w Iielind, as did lasitun also m lb-t*. 

Dampiei, howtvci, hist iscci tamed New Britain to 
be m Island distinct horn \cw Ciiunea, b\ passing 
the sti ut wl eh since h is borne his name He visit- 
ed Poit Montague on tli s Isluul, ami spe iks ol the 
hi u k nitives lesunblmg tin Papuans, then dex- 
teiity in man i, mg their c mots, their woody hills, 

1 i my lu tile v lies, mil delightful rivulets lie also anchor- 
ed m SlmgerN Biy on New Iielind, which he con- 
uiud t> be tin sum 1 uid with New Britain but 
(. it tint 11117*7 iliHOveud md pissed flu oii^li i 
sti 1 1 \ lueli sq) tl ucs tin m mil to wlmh he b i\e 
tin n mu ol Gunge s Cliumtl i lie. \dm laity 
Isluuls ol C u teie t, to the nortli-wi stuard of New 
But mi lnd puviously hicn ihsi ovueil hy Schou- 
ten mil n mu (l /// In it / )i I ( in l . New Bn- 
t mi w is seen by Koggcvvun m 17- N md by Bou- 
e iinv illi in 1 ^ 

1) 1 ntiee ist i. iu\ vvi b lie\e, w is the lest imi- 
gUm who pissul don*, the noith c >i t ol Ni w Bn- 
t mi mil tin ugh St (»eoigi s ( hannel, which 
div dis it tiou Niw Inland, ind hom thence to the 
\dnm ilt\ Isl mds and liom Ins vo> igi published b\ 
Bessel togithci with I ihilludiue md ( uterets, 
wi li ill i \ti let i lew gli mi ig , 
it] 1 he extent ot \ w But on mil lid nil is lint i x- 
iity 1 urn n n i luvi ill ) bein sufhenntlv exploi- 
ilt* mibli ogi lphers to 1 iv tl cm down with 
u ( n n \ (i eviutostitc whitnunihir ot hi inch 
tli )ii > i onsist ot one ol considei ibli i xti nt 
lie oil the no tli \u st e id of Niw Iielml, winch 
his been n uni d New Huiovci mil is itscii «mi- 
rounded by low woodv Isl inch 1 lit whole gioup 
occupies i sp ice betwti n mil h’ of south liti- 
tud md I tq md i > ot i ist longitude, and may 
piobibly i out ii i ail ain m>t less than 10,000 gio- 
b r ipbie il links 

C uteiet siu but lew mtivis on the south coist 
>f Ntw In 1 uni in pi^ in g thiough the stint, who 
showed m u 1 1 d mu ii hostility mil win irmiei 
wi»h lineis lie id d with Hint llu\ hid also sln^s 
and ^oo 1 tidnng tukli l hex well black, nd hid 
woolly han, but then lip* he siys, welt not thick, 
nor tin u nosis flit then i lucks wue stieikid 
with wh te, mil then hm md beirdswue covered 
with i white powder then einocs were long md 
narrow, mil had geiiciiillv iiitug^iib, one of them 
mi ism i el <)0 Utt m length, u d w is formed out ot 
i m b li tin Ih t\ o lu s e 1 1 mds, and tlu whol 
croup, in 1 let, wue leaily eoveied with wood, and 


thick cocoa-nut groves skirted all the low parts of AnstrIriM >. 
the coast Labtllardiere says that New Ii eland ‘ 
produces nuimtgs, and he also mentions u new spe- 
cies ot the Areca palm, 108 itet high, the stun con- 
sisting of hard solid timber. 

The natives of the Admiralty Ishnds, lying to the 
north-west, wue found by Carteret to be less black 
than those of New Bntain unil Ii eland, with agree 
able countenances, not unlike I uiope uis, dfcir hun 
was cuiIy, smeared with oil mil led ochre, and their 
bodies and faces pmted with the same materiul , 
tht glans penis was covered with the shell called tlu 
Bulla in i/, serving the same } m pose as the wood- 
en sheath ot the Cadres m South Afuca, whom, in- 
deed, they seem to ustmble as closely a* the natives 
of New Ciumta do those of the wistun coast ot 
\fnia. Lhe women wiai a bandage round the 
waist, lhe central Island is toleiably large, and oi 
a bi lutitul apptaranct, clothed with the most luxu- 
iiant verdure, and cultivitid to tin uty summit. 

Among the gloves of eoeoi nut trees ue nunu rous 
habitations, and the nitives hive evidently itt lined 
to a inghei degiee of eivih/ ition tli in thur southern 
neighbour, they use earthen vessels, and chew the 
betel le if with thunam or lime. 1 his tcnti il him 1 
is surioundi d by ne illy thirty Mindl fl it Islets ot io 
rd, mil leifs m tli vaiious stipes ol the ir piugic&s 
tow irds Islets, 

Proceeding to the westward, and to the north- 
west, we mi et with otliei little ilustus ot Isl md'* — is 
tin IIu mitts, the Portland, the I cluquitt (iht s- 
bouiP, vulguly called lull (fin Islands ill ol 
which consist, like the \ihmi ilty Vitlnptlago ot i 
laigtr iciiti il hi md smiomuleil by a tlnm ol hlets 
md leels, most of the in eovoitd witii beautiful ver- 
dui e. 1 lie n Uivts ot these groups, as tin y appro nil 
tlu equ toi giidmlly ssumt a lightti colour mil 
longir bin, tul t hey lose tntmly the mgro clu- 
i ii te i mil me t it to th it ot M il iys, and other \m- 
itu hi nidi l (Si bihouluiy l)ampur t C uUuty. 

L ib ill aid urt &c.) 

\ . I Ins arthipchgo of hi mils was one of the fit st s j 0m0lia 
disc mius ol the Sp miauls in \usti iIim i, though hi m h 
tin ci i till ot it is given to Vlonso de Mendani who 
w is sent on in expedition of iliseovuy in 1 >07 hom 
( illiohy tli \icuoyof Pun. Hi mihmed in i|> |s(fJUr \ 
poit on the island of Sant i \ sibtl, to which lie g ive 
the n ime of Poita di III strell i, and he aho built i 
bugantuu to make fiithu diseovtnes, in which she 
w is pdihi ill u lv successful, having talk n in with tlm - 
ty thru hi mils in number, ** ot very fine pi aspect 
M my of them were ot considu ibh size, to which 
they gaw putuular names, is Human h 9 

Jin tliy Sin (lunutiu (tuadahan //, S a i C/i/t ttx /, 

Santa ( itauu , and S a ti tna . (mail dr in ir, 
houevu w is tin most itti Ktive, hiving 4 poit 
vvhieh the \ mined Dt 1 1 ( / md i rivu wlmh 
they i ilkil (» alts^j Ot this hi tnd Mend mi t iok 
possession tor tile King ot Spam. When the voy ige 
w is published, the nunc ot Solomons I J mils w w 
given to the gioup, ‘ to the end tint tlu Spa- 
m uds, supposing them to be thuse hhs nom w lie nee 
Solomon fetch tl ^olel to id on the temple at Juu- 
s dun, might he the moic tk noils to g i and inhib t 
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AuMmlish. the same ” but it has been said that Mendana’s ad* 
vice was, that they should not be colonized, “ that the 
Lnglish, or others, who pass the Strait of Madel- 
ines to go to the Moluccas, might have no suc- 
cour there, but such as they get from the Indians ” 
The truth, how ever, is, that Mendana, on a second 
voyage for the discovciy of the Solomon Islands, re- 
tained without being ubh* to find them, which gave 
occasion to the mnurk, that, “ what Mendana dis- 
covered in his first voyage, lie lost in his second.” 
He discovered, however, m this second voyage, the 
iriuut Island of Santa On/, which is situated at the 
south-east i\ticuiity of Solomon's Islands, and may 
very fairly be couMdued as one of the group, 
'fills Island, which h is an i xcellent harbour, La (ha- 
in rtvisitid by Carteret, in 17(>7> after 
Mendana s discovery, "ho changed its name to thal of 
Kgniont, and made it the principal Island of a group 
wJulIi he called Queen Chat lotto's Islands. Here 
Mi ndami died, and Quiros succeeded to the com- 
mand; but the search for Solomon's Islands was a* 
bandonod when they were not more than 10 leagues 
from Cluistoval. It is a smgulir fact, that Solo- 
mon’s Islands, whose name was suffien*nt to tempt 
ndventureis, were lost to Kuropeai^ for two cen- 
tmies aftc i then* chsemci), and that we know' at 
pie^ent little, if any, more than Mendana gave to the 
w'oihl after his hist voyage. 'I hey were revisited bv 
Bougainville in 170*8; by M. Surville in on a 

voyage from Pondicherry of mercantile speculation, 
and who, from a ridiculous mistake, called them the 
Yrchipelago of the At snr’des, to mark the natives as 
ismwhs ; and by Lieutenant Shorthand, of the Bri- 
tish navy, in J788, who chose to call them New 
lieoigia; and frequently since that time by carious 
British and Ficnch navigators; — still the little we 
know of them is from Mendana. 

Nil tiu« Santa Ysabel, he says, was inhabited by people 
who had the complexion of mulattos, with curly 
hair, with little coveting to their bodies, who wor- 
shipped serpents, toads, and such like creatures; 
their food cocoa-nut** and roots; and it was belli ved 
that they eat human flesh, “ for the chief sent to the 
general a picscnt of a quarter of a boy with the 
hand and arm.” Buonavista is twelve leagues in ex- 
tent, very feitilc, well peopled, the natives living in 
regular villages or towns. On Florida, twenty-five 
leagues in circuit, the natives dyed their hair red, 
collected together at the sound of conch-shells, and 
cat human flesh. Sc*arga was well inhabited, pro- 
duced plenty of yams and bread-fruit, and here the 
•Spanmtds saw hogs. In the midst of the Island 
was a volcano, continually emitting smoke. They 
saw bats which measuicd five feet between the tips 
of the wings. At Huadalcanur they received in 
barter two hens and a cock, the first fowls that had 
been seen. At San Cluistoval, the natives were 
very numerous, and diew up to give battle to the 
Spaniards, their arms being daits, clubs, hows and 
arrows ; but they* were dispersed by the file of the 
muskets, which killed one Indian, and wounded 
othcis. In the neighbouring village was found a 
quantity of cocoa-nuts and almonds, sufficient to 
have loaded a ship. ISuuta Ana was will peopled 


and fertile. It has a good port on the east side. Ansi 
where the Spaniards were attacked by the natives, 
who wounded three of the invaders, and one dart 
pierced through the target and arm of the Spanish 
commanding officer; the blacks had boughs on their 
heads, and bands round their waists. The Spaniards 
observed here hogs and fowls. 

VI. To the south-east of Solomon's Islands, and be- N*w lle- 
tween the parallels of 14$° and 20° south latitude, budes. 
are found a number of Islands, some of very consi- 
derable magnitude, called the New Hcb? ides, or 
Hcbudc*. They were first discovered in lC06, byDiscoveiy, 
Pedro Fernandez do Quiros, who, with Luis Vaez 
de Torres, was sent by the King of Spain from Lima, 
with two ships and a zabra (launch) to establish 
a settlement at the Island Santa Cruz, and from 
thence to go in quest of the Tictui Aushal , or 
southern continent. This voyage has been consi- 
dered, and justly so, among the most celebrated un- 
dertaken by the Spaniards since the time of Magel- 
hancs. In Apnl lfiOfi, they discovered an Island, to 
which they gave the name of Santa Ma? m ia> from 
whence they saw another Island to the southward, “so 
large,” says Torres, “ that we sailed for it.” On the 
2d Mil}, they anchored in a bay, large enough 
to hold a thousand ships, to which they gave the ap- 
propriate name of San Ft It pc y Santiago. Quires at 
once determined that he had now discovert d the 
long-sought-for southern continent, and in this con- 
\ k fon named it the Audi aha dd Espmtu Santo. 

Two rivers fell into the bay, one the Joidan, the 
other the Salvador. The surrounding countiy was 
beautiful, and is thus described by the historian of 
the voyage : “ The bunks of the rivers w r ere cover- 

ed with odoriferous flowers and plants, particularly 
orange flowers and sweet basil, the perfumes of 
which were wafted to the ships by the morning and 
evening breezes ; and, at the early dawn was heard, 
from the neighbouring woods, the mixed melody of 
many different kinds of birds, some in appearance 
like nightingales, blackbirds, larks, and goldfinches. 

All the parts of the country in front of the sea were 
beautifully varied with fertile valleys, plains, wind- 
ing rivers, and gloves, which extend to the sides of 
gritn mountains." (Tor(jucvwda y as quoted in 
Burney's Account of Discoxcdes in the South S(a.) 

Of this terrestnal paradise, which the Spaniards 
regarded as their own, it wa> intended to take im- 
mediate possession ; they land* d in great numbers ; 
the Islanders were also liumcrous, became alarmed, 
jnude them presents, and signified a wish for them 
to return to their ships. They, i ow ever, landed from 
their boats, an which the chief drew a line on the 
ground witli the end of his bow, and made signs that 
the Spaniards must not pass that boundary. It is said 
that Torres, to show his contempt of the idei of 
being restrained by barbarians, immediately passed 
the line. A battle ensued, in which the chief was 
killed, and all the rest fled into the woods. This 
rash act, however, was fatal to the vitws of the Spa- 
niards, who never afterwards could prevail on the 
Islanders to have any friendly communication with 
them ; and the y left this country, after some ndicu- 




AuttmUriSi bus formalities of taking possession in the name of 
Philip III. and founding a city, dignified with the 
name of the New Jerusalem. 

m So anxious was Quiros of “ adding the Australia 
dd Espiritu Santo to the other possessions of the 
Spanish monarchy," that, after his return to Spain, 
he is said to have presented no less than fifty memo- 
rials to the King. One of these, which was printed 
at Seville, begins thus : “ I, Captain Pedro Fer- 

nandez do Quiros, say, that, with this I have pre- 
sented to your Majesty eight memorials relative to 
the settlement which ought to be made in Australia 
Incognita'" In these memorials, he enumerates the 
many valuable productions ot this supposed southern 
continent : cocoa-nuts, plantains, sugar-canes, jam*, 
batatas, oranges, limes, papas, pumpkins, almond*, 
nutmegs, mace, ginger, and pepper, in great quanti- 
ties ; woods for “ building any number of ships." 
The animals are hogs, goats, and dogs ; fowls, and 
a \ ai Jet} of useful and beautiful birds ; \ariousgood 
fish ; and peail ousters. The climate is described as 
so fine, and sucli a freshness in the air, that neither 
by labour, exposure to the sun, or rain, or dews, 
nor by intemperance, did any of (he Spaniards fall ^ 
wik ; and among the natives many aged people weie 
seen. They wear a covering round the middle: 
Toircs says the} are all black and naked. 'Jhey 
are <U scribed by Quiios as corpulent and strong, 
cleanly, cheerful, sensible, and grateful ; their houses 
stood on the ground, and not on poles, built of wood, 
and thatched. They weave nets, and make earthen 
\ Cisels, have plantations inclosed with palisades, 
construct vessels which navigate to distant countries, 
and have places appropriated for burj ing the dead ; 
and, he adds, as the last and derisive test of their 
progress in civilization, “they cut their hogs and 
make capons.” 

r>osc, .|*- Tl ,,s aichipclago of Islands, like that of Solomon, 

i on. w r as lost to the w orld for a century and a half, when 
Bougainville revisited them in 17^8; but, except 
landing on the Isle of Lepeis, did nothing more than 
discover that the land was not connected, but com- 


tains, bread-fruit, &c . The yams remarkably fine, Austiahwa. 

one of which weighed fifty-six pounds, every ounce 
of which was good; and they had pigs and poultry. 

The juice of the cocoa-nut, and water, appeared to 
be their only beverage. Their arms were clubs, 
darts, lances, and bows and arrows. Their canoes, 
clumsily sewed together, had outriggers, and u ere 
worked by paddles and by sails. The men wore a 
wrapper round the loins, and the w'omen a sort ot 
petticoat reaching to the knee. 

The natives of Mallicolo are called b\ Captain 
Cook “ an ape-like nation ;" the most ugly, ilkpro- 
portionod people he ever met with, and different 
from all others ; diminutive in their persons, durk- 
coJoured, with black hair, short and curly, but not 
woolly as a negro’s : they had long heads, flat 
faces, and monkey countenances, and a belt round 
the waist, pulled tight across the bell}, made them 
look not unlike overgrown pismires. The women wtic 
equally ugly ; the dress of both, in other respects, 
the same as that of Tanna, a.* were ako the produi * 
tions of the Island. Their houses were low, and 
covered with palm thatch. ( See Dabymplc , Burney. 

Cook, &c.) 

VII. Thin large Island, surrounded with cotal islets w 
and reefs, was wholly unknown till Captain Cook, indonid. 

1 77 fell in with the north-western extremity in 
steering south-west from Mallicolo, from which it is 
distant not more than about 80 leagues. He anchor- 
ed within a small Inland called Balabcu, and oppo- 
site to the district Bclaile. The great Island extends 
between latitude 20 3 a' and 22 n dO m the direction Dr&rnp. 
of north-west and south-east; about 2.>0 miles long turn, 
by 60 broad. The land bears a great resemblance 
to that of New South Wales and many of its natu- 
ral productions appeared to be the same, but the na- 
tives were different. They are represented as a 
strong, robust, active, well-made people, courteous 
and friendly, and not in the least addicted to pilfer- 
ing, in which respect they differ fiom every other 
tribe of Australasia. They are nearl} of the same Native^. 


posi d of Islands, which he called the Great Cyi lades ; 
which, on being more accurately and extensively ex- 
pired by Cook, in 1774, undtrwent another change 
to that of New Hebrides, which they now hear in 
all our charts. According to the survey of our great 
navigator, they consist of Tier ra del Espiritu Santo, 
the largest of the whole, St Bartholomew , Mallicola, 
the Isle of Lepers , Aurora , Whitsuntide, Amhrym, 
Apee , Paoom , Three-hills, Sandwich, Montagu, 
Hutch inbrook, Shepherd's Ides, Erromango, Tanna, 
\ mu and Immer , Annatom, and Erronan . The two which 
are more particularly described, are Mallicolo ami 
Tanna, the natives of which differ remarkably in 
their persons and language; those of the latter hav- 
ing curly but long hair, dark but not black, and 
without anything of the negro character in their fea- 
tures, which are regular and agreeable ; their per- 
sons slender, active, and nimble. They found them 
hospitable, civil, and good-natured ; but displayed a 
jealousy of their visitors seeing the interior of the 
Island, which cquld only be equalled in Japan or 
China. All the plantations were fenced, and laid out 
in a line: they consisted of sugar-canes, vams plan- 


colour as the natives of Tanna, and appeared to be a 
mixed race between that people and those of the 
Fiundly hies, or of Tanna and New Zealand ; their 
language being a mixture of them all. Of the same 
disposition as the natives of the Friendly Islands, 
they w r ere found to excel them in affability and ho- 
nest} ; and the w omen, like those of Tanna, were more 
chaste than the females of the more eastern Islands, 
not one of the ship’s company having been able to 
obtain the least favour from anv one of them. They 
wear a petticoat of the filaments of the plantain 
tree, “ at least -»i\ or eight inches thick, but not one 
inch longer than necessity for the use designed.’’ 
They paint and puncture their bodies, and wear car- 
rings, and nc cklaces, and bracelets, of tortoise and 
other shells. Both men and women have good fea- 
tures and agreeable countenances, and some of the 
men mcasuicd in height si\ feet four ini hi*. Their 
hair is fii//lcd out like a mop, is very black, ioarse, 
and strong, diffeicnt from that of a negro. The 
ruff mop-heads make use * f “ m. rate her*, ’ composed 
of a number of sticks of hard wood, about the thick- 
ness of knitting-madli*, fastened together at one 



U AVS T RALASIA . 


Atibtial 1 1 «« omJ hke a Sort of comb , the women have thtir hair 
'c topped short* llu imn weal awrappci round the 
'oms, made of tlu lnrk of a tree Iiuir houses it- 
^emble bce-lmcs null peaked roots cntired by a 
hole just big enough to admit a man bent double, 
i he sides arc ot spais and reids, and both tlu si and 
■the root util tli itched with di> unss J hey boil 
their roots md lish in eartlun in* 1 lie \ have nets 
made ot plmtain iilnis, md the stiU ot then canoes 
aie ot tlu s nut ni itc id llu si vessels eonsitg oft 
two tru s lixe d tog< thei by i platform Jhiyhavc 
pi mtations ot sug i -i mis plmt mis, bread tiuit and 
coeoinut but noni <f tliunvuv productive. 1 lie 
whole ippeirancc ot tlu eountiy indeed, »8 deseribid 
os niuble t > support in my mb lint infs. 1 he greater 
put of the vi iblc surface consists ot burtii locky 
mount mis mil though the pi uns uul valleys appeal- 
ed to be fertile, Capt un ( ook w is ot opinion til it 
‘nitiiic lias been less bountiful to it tli m to any 
other tiopu il Island we know in tins si i. 

1)1 ntieeasti iux pissul tlu oppositi extiunity of 
New C di donum 17<)2, when on Ins s t auh iltu the* 
unfmtun ite l i l*c louse , but w is pn veiittd by a b u- 
nei rei 4 of coi il fiom ippioulung the coist, and, 
m tlu following ye u,h< visitnl Bilult on tl ^ noith- 
vust llu iciount oi tlu inhabit nits, is given by 
KosmI in d I ibill lichen diflu s lit v^ethe i from tlut 
ot t ook Insti id of findin Mhem tm nellv, honest, uul 
luoihn ive, they m de erbed is the woistot canni- 
b ils not only eating tlu tlish ot then enemies, but 
ft c ding on little children iuouous in then dis- 
positions, the most lud u urns thieves and tin wo- 
men the most shameless piostitutes. But tlu i own 
ueountof then ti insaetions there, the contiehiue 
with winch they straggled ovu the eountiy, md the 
re uliiuss ot tlu sivagis to Hia them, by no me ms 
l* u r mt the bad ehaiaeter they hue thought fit to 
give them , m i they hid no nioic pioof ot then be- 
ing e minimis tlnn they h ul ten tc e using tlu people 
ot \ in Dunlins I md ot the Mine piutuis be- 
cause tlu Surgeon M tyoi mistook the bone of a km- 
g no > tor th it ol i young gill 1 he y ippe u t i Il i\ 
enele iv mud by igns t > tMOit i confession t > this 
efle e t U > n tin p > )i s i\ i^i who on then put vv e l 
iNo pe i u id el tli it t'le 1 u ub veil tlu u il i mm 1 ) iN 
'llu (hit p < hi mjit , in t tlu vonun is i >und d 
s >h ly on two young ul h ivmg bet n [ li v ul d on 
by i u ot tlu t u vv to e \posi u il it dee cue \ ri (juil e s 
to be e once lie d, m le turn te i some pities e>! cloth oi 
non I dull it el it ii thinks tlu u Ji ibit ml is will 
us tlu vigetible pi oil ictions, n ci hit those 1 \ m 
Diem ms I uul I hue vv s u> vv mf ot elite tent 
kinds ot esculent pi Hits, thouji i pie it si mty 
pre vaileel liom eh ought oi othei e nisi when tli y 
Ainved. file young shoots ot tlu 7//'/ t til 
the fruit ot the ( id a i In h m the Dolt f s t 

ro\u , lit l a it/ius itlut t It t t t tlut / uul 

Mtn r n hi n.llq \ V tl ho. oi mge , 1 1 
turns, sugir e mes eoeoi n its m l the hit ul-fimt — 
ill iff oi tied them ai ticks of loH % 1 1 I ibi I u 
dun* v -iys they e it ste itite and tint I s iw oil 
m in de vour a piece ot this -t »p< is 1 u^e is his i \ > 

lists lhty also eat a specie s ot spidn they hid 

lost the hogs which Cook Iett them, L ut some In » 


do/en of cocks and hens were seen by the Fitnch. Anstvalaan. 
(See Cooky Lab dim dien , Ac.) 

VIII. Though these Wands geographically belong to New Zta* 
\usti il isia, the natives are, in their physical chai acter iaiu,# 
and language, Polynesian % liny wue* hist disco- 

vered on the IStli Dtccmhu lOkJ, by Vbel Jansen Deuoverv 
Tasman, on his voyage of diseoveiy from the M iur»- 
tius t and, on the lbth, the Ileemskitk yacht and 
the fly-bo it /te haan, emit to anchor in a hay to 
which they iftuvvaiels gave the name of Mooide- 
naai s or Muultrtrs Bay, and to tilt Wand that ot 
Stuattn 1 andy in honour of the States (icnual, md 
m the possibility that it might join the St iiten l uuL 
to the cast of the lien i del 1 uego “ It is a tine 
country, m\s 'lastimn “ and uc hope it is pait ot 
the unknoxK i South Cuntnit it l he expedition ol 
He mink B.ower to Chili the following yt ir cut oil 
the 1 ittei StaiUn Land from my continent d e on 
luctjon, and tlu n mu of the tonne r vv is then thui- 
ged to tint of \<u /< dan L 

On the l<)th i hint with I i i itivcs emu within i 
stones thiou ol the Iletuiskuk. llu lmgui^e n 
winch they hilled w ts unlike that ot the Solomon ^ 
lsl mds, e l uliuli l ism in 1 ul i voe ibulaiy. Hint 
vtsstl eoiiMste el ot two n mow nuiKS |uimel toe* 
the l by bonds on win h tlu peoj \ sit then j) ul 
dies ibout i fitlmm Ion pointed it the end then 
c lulling ippe lie d of mutts oi cotton but then hrt istb 
wen naked iluy invited tluin to conn on boaid 
blit m v un llu hip hone v ei, vveu moved »u lie l 
in s lent, upon wlmli seven double ve -e Is e um oil. 

\ bent, being ebsp ite bed tiom one ship to tlu otlui, 
vv is pieviotisly 'ittuknl lluee men belonging te> 
the /te him we re killed md one noitillv wounded 
one of tlu killed w is diagp el into tlu e into \ltei 
this clc spuiing of getting watc i in piovisions they 
weighed indsetsul twenty two ot the nitive bolts 
following them, eleven ot which vveic full of people 
1 lu ships tn t d, uul tlu c mots ie tuinc d to the slmit 
llu nextvisitoi it the (list mt pn lod ot 1^7yeirs 
vv i ( j t ii *s i v 1 win ii ) | it mt > i 1) i 

(in th i e ith e i te ik \ti i it y ml i < it th i un 

of I m on B IV In tlu miik yen I u utu u 
( die i w ii e 1 ( i|)t tin) ( e ok el th I nele H mi i ude 

th 1 uul <n the 6tli Oi t lx / 1 7 1 »<> t! . en rneu«. 

lu ijit ol which bee 1 1 e tin s il>| tt oi much eonve i- 
s iti>n m l the genii il o] on w is tli it tlu y h id 
now ill e ( \ ml tile It) a 1 t ih in t // J hm 
\oy ig«. h \ ei mil tlu leiiiiinu i^ it ion of the 
W md of Vw /c ii ii d e ntiu ly Mjhvuted the tl eo- 
iy ot i e s utii n eontiunt In * ( g- 

t mis M me n u i Ju ik u d ( /it put into the I ly 
el Isk , v\ n the to un aid some ot t be nee, 
we It urn lie led by the itius In Much! C ip- 
t un Cook in th Ue olu ion with ( ipta n 1 un t iu\ 
in the Velwnt in i v sit L d New /e il md, whnt tie 
I ittei hid i whole 1 u it’s tie w with i mul hij i m, 
umidcied by tlu n Juhit u s. In 1^70 u d 1^77 
thud visit was nude to these LI uuls by ( ipt mi 
Cook In the estvnilvi its, ucomp mud as lit vv is 
with nun well vn td 111 ivny hi inch of 1 itm.d 
knowledge, the u will he found m ilu loi f t^ts of 
( ook and lorstn ivuv sptcies ot mloimation that 
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Australasia tbo ferocious disposition of the inhabitants made it 
'***' practicable to coll* tt. 

I) ‘■nip i In. two gieat lsl mils of New /cal iml extend 

1,0,1 between latitude >t° and 4 8 ft south, longitude 1S1 

anil |()1 cast that to the noithw ud e died I diti- 
nomiui is about 100 (r* nnlts long by go niL , 
. dnlbieidth tlic nunc ot tlu southern Isl v d is 

1 e\ npo ii«immou, is ibemt i jO (t. miles long l>\ OO 
bio id, the fonnei his i rich met futile soil well 
clothed with tre s, some of th in mou thin M) lut 
in gut, mil 00 feet high without a hi meh Soim 
of them resembled <«piii(i, and uue * lugi enough 
foi tlie ill mini iO of i r 0 ^un slip Hi hglu w t 
lulls will < ov cl ill with founts, the \ alii \s v ith^i ss 
ind sin ubbei v md llu p 1 tins ui u u II im r itt l with 

nils ot eh ii v ite i lb s uth i l lsl mil is \ 1 1 \ 

mount im us one {id u i nbl ng th t of Icm- 
iilk w is istim tti d h> lii tu h it without suflieii lit 
dill it 1 l 000 fi 1 1 t 1 he lit it w is com ml with 

snow in tlu in (Idle ol In iu\ l»oth as to appi ir- 

uui ml timpei it in c tli \ in he considered as 
Mu 1* itisli Mis ot Vistniisn lahunh its the i 
no it ei ii I e In mi > w is nevei bight i than b(> , and 
w is n >t low l l m I uu th m 1 S 

\ it pirt ot tin w i stun sub of those lsl mds 
hid howLMi i disihti mil n hospit ibk apj i ir- 
iim , exhibiting i nip,is of >tllow smdstonc or 
white s m 1 lulls, w ltli se uu 1\ i hi idi of \i nine It 
is woitlix <1 i c n n k th t this < \ti loidnm > ilithi- 
enu pnvils hi twee n flu two mists of S mth 
Atm i tin two e oists ot New Holhnd, anil the two 
co 1 st s of \ m Dii in ms I md 

1 he mtius it < stout, well limbed ind must uhi 
n vip, nous md ictiw exuding in ni mini de\t( i ifv 
tlu it i o mti n uiees mti Ih^i nt md expitbsive o( an 
oIim complixion, but not duktr than ibpiiiiud 
In tin ipp n met of the wotmn time is not nine h 
feminine dilute} but on Cooks hist visit tin \ 
found tlu m mou modest md decent in till ir btlia- 
\ i mu tin i i) 1 tin isl md is tl U y 1) id nut w ifh 
th v win i se d tiom tin should is to the mkli s 
with i o t ( I nittid el th muli ot the spot h i\i ■» 

iltl I iv. | I it c ( /V n / m ft 1 1 the e nils h mg- 

in^ d ii V | n \ o u i une upon somi 

worn h\ i [ use is tlu \ sun fishily inked foi 
loll t is tin (hit Diuu with lut nunphs, 

(oild ii tluvi (list v ud m nt lonfusiem mil ills 
tiiss it tlu „ t it \U eon tli ill these women i x- 

w d i| u on ipp lull On tlu thud \isil 

ho ms > h i 1 p, it i d it ill the i ill >di st \ m l 

i i i t> i i 1 w n In i nt t > in h is( th lit fa 
unn 

I h hi 1 u < i the n i is I) » md m i I mt on 
th t )|) of tl h il th t h w mi n isiiopped 
I) >th s(\is i > nt tl Ii i » with imud oil md 
win u tlu n b du \ ill „i t md i doe hi Hu 
lues ot tlu oil nun u eoviiidwilh I n^e fuiiow 
id hi uk mills w i i 11 v pi d inn mil h iu i 
homhle ippi ujiie Ih vsonun wen m tluir 

(lspiucsof el tli it hi i sticks bones &c and 

bin lets md ink I Js (I hone tilth shills, &c 
( ipfmi ( oo lil nit oh i\l am appe u in< e ot 
dis i i oi h di \ omp not oi (i option on the skin, 
or i i ni s of u»\ n (1 t 1 n s \ ii wounds In lied 
most i ipully Yu) ild nun, without hut m teeth 
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showed no signs of decrepitude, and were full of AuitmMs. 
cheerfulness and vivacity. They are mild, gentle, 
and affectionate towards each othci, but ferocious 
ami implacable towuds their enemies, and it untoi- 
tunitUy happens that the little societies into which 
thej appeal to be divided, are in an almost perpe* 
tmlstitc ol hostility, which rnikts it nee essar> tor 
tlu m to dwell in h ippihs oi villages, toitihcd with 
en btnkmeuts, diti lies and p tills ul<u> Iheygivi 
no quutu, and feist with appiunUx lisJi on the 
bodies of thur enemies which tin \ cut up and bioil 
in hobs dug in tin i irth , the\ suck out tlu br urn*, 
mil pu ei\i the skulls as tioplms J hey nude no 
lie itati m in devouring human flesh m piestnce of 
tin 1 iip,Jish offu 1 1 s and their pi o\i«ion b iskets had 
genu dl> the he ni or i limb ol i hum in subject. 

i lie onlv quulrupeds on the Isl indi ate dogs, 
sm ill mil ugh md mts the former of which they 
i it mil with tluir skins cut into strips the} adorn 
then clothing hut then pimupal food consists oi 
fish md (lie Lnuiscd loots if fun. r l lie y cultivate, 
hmu u i uul with git it m ntness, sweet potatoes, 
eddi and gourds, lilplmtcd in leguhrrows and 
Cook observed, ne n the villages, both prmts and 
dunghills I heir house s h ivt a ridge-pole to the roof, 
which, with the Miles, are built ot sticks and glass, 
and lined with buk, the} skip on the floors cover- 
ed w li sti iw and the furmt ire consists of a chest 
to hold then tools, cloth's inns md fcalhtis, pru- 
v isi n hi lets, mil pounds to lu Id water which is 
thin o ilv bcYt i i i, the \iw Ail mill rs hung 
mu i the vi i> ft vv people, uvih/td oi mvu,i, who 
ne i T noi mt of the me ms of intoxu ifion 

I lu n double c inoi oi whilt bo its ne idinna- 
bl\ lonstmct <| with pi inks fiom ( 0 tiMOhct in 
length, md tlu ji pious md stuns aie t stifull} and 
cuuously i uvid md oinumntid, all ol wnuh is 
peitornuilb} ad/is mil ixes of ihaid bluk stone, 
oi gu en tile oi jide, and with ehisils ot human 
hone orji pu Of tli st m itu ids ilso iu then olkn- 
mu \u ipms mult tlu si an limes louitu n tict 
Jong simp it both ends of Ii ud wood ni itlv c liv- 
ed md i hit tie i\i of j idi oi I) mi ihout i foot 
lon r I hen wai cmois im\ tiom 00 to 70 nun 
itch tin v I eip i \ u t turn with tlu ii p whiles smg- 
m^ \ nil it (intuition mil ihstcupil fcatuiis, 
tin ii s »\ wu in T whin ho mil on hostile 
exj edition Jfun vv ir d mt i s m tondui fed in the 
mu fm unis md i \ti i\ i^ mt st>J< , tin onI\ musical 
in fimm nt ii it i m hi (illidom, is i M item shell, 
winch so md likt i < ow s hom 

Ih \ h iv i , Ii ) v vei i t isti tm nuiMi md the 
won m in sul i sm h m i soft slow, md mournful 
* idt ne i , in d nip, usi of imitoiub Whin tluir 
h ish mils ne sliminhittk th > iiittluu lie,s unis, 
md faces with boiu oi simp she I s mil li w of tin in 
th it do not \m u s( us on thin hoelu s as tistunoiu <ls 
of tluir dilution md soirow foi thur denied 
file nils. 

The rntivis of \cvv A aland exhibit a sti mge 
mixture of uvili/id mdsivu,i lift It w is h >ped 
f i om the st it i of thin cultiv ited ^tounds (1 winch 
sLViiil hundred juris \uu mui th t presentsof 
hogs Ink, md | oulti v, would h i\ « been most a cept- 
sbie, md consiihribli numbirs wt n lift with them 
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Australasia, on the first and second visa* of Captain Cook ; but, 
excepting the cocks and liens, which had bred plen- 
tifully, and dew about wild in the woods, the others 
hud been wantonly destroyed. In 1791, Vancouver 
touched at Dusky Bay, and remained there for some 
time, examining the bays and creeks in the neigh- 
bourhood ; but they did not see one human being. 
And, in 179*1, D’Entrecasteaux passed between the 
Three King’s Island, and Capo Maria Van Dictmrn, 
but had no Ahcr communication with the natives 
but in their canoes. Unlike in every respect to the 
Otaheitans, they have evidently a common origin ; tli 
language not differing more than the language of the 
two Niw Zealand Islands from each other. The few 
notions they have of superior beings also accord with 
(bote of Otaheitc. (See Cook 9 * Voya^cs.^ 

\ missionary of the name of Madden, from merely 
‘■(eing some New Zealanders in New South Wales, 
had the haidihood to accuse Captain Cook of having 
draw n “ a fal.se pH lure of the New Zealanders.” lie 
undoubtedly thought so, and went to the Islands with 
a view of converting the natives to Christianity. lie 
soon, however, abandoned this “ noble race of men/* 
as he tails them, being unable, by his own account, 
4< to lay the first stone c unsoling himself for his 
disappointment by tlu* reflection that u the pious I.s- 
nulites could not build the walls of Jerusalem with- 
out holding the sword in one hand and the trowel in 
the other.” Captain Cook’s accuracy is too well 
established to be shaken by such authority. The 
following horrible tram action proves how well he 
described the character of these cannibals. In De- 
cember 1809, the ship Boyd, from Bolt Jai kson, was 
at VVang-arrooa, in the Bay of Islands, and admitted, 
without due caution, too large a number of natives on 
board, when the crew were suddenly attacked, over- 
powered, and slaughtered. Captain Alexander Berry 
of the ship Edinburgh Castle, being on the coast, 
w'as soon after apprised of this horrible event ; and, 
proceeding to the bay, found the remains of the 
Boyd, which had been burned by the savages. On 
lauding, he discovered that the massacre had ban 
directed by Tippahee, the old chief, who had been so 
much caressed at Sydney. 'I he bones of the un- 
fortunate men lay scattered on the ground, where 
their bodies had been devoured by the savages. 
Sixteen were murdered and cut up on the deck of 
tile vessel; five others, who had tied for safety upon 
the yards, were told by the old cannibal, that if they 
would come dowm their lives should be spared, which, 
after some hesitation, they consented to do. They 
were sent on shore ; and in five minutes after, their 
dead bodies lay on the beach. The only survivors 
which Captain Berry contrived to save, were a 
woman, two children, and a boy. Well might Cap- 
tain Berry conclude the narrative of his horrid mur- 
der by an admonition, “ Let no man trust a New 
Zealander/* 

To the eastward of New Zealand is an Island of 
considerable extent and well peopled, discovered by 
Mr Broughton in 179U when on a voyage round the 
world with Vancouver. He called it Chatham 
Hand ; the people and its productions the same as 
those of New Zealand. (See Vancouver s Voy,) 

It may be proper here to notice a recent discovery 


of a group of Islands directly south of the sou'll Australasia, 
cape of Tuvai Pocnammoo, one of the New Zealands, 
named Lor d^ Auckland's Group , by the discoverer,^ 0 ”) A,lcIu 
Mr Bristow, master of a South Sea Whaler, in grati- ofVtouds?* 
tude to the nobleman whose name they bear, for hav- 
ing, when a boy /procured him admission into the 
school of Greenwich Hospital. This group, seven 
in number, were first seen on the 10th August 1806; 
and, on the 20th October 1807, Captain Bristow 
came to anchor with his ship, the Sarah, in a fine 
harbour on the largest Island, which he called A’//- 
derby , and to the harbour he gave the quaint one of 
Sarah's Bosom . They are situated in lat. 30° 40 r 
south, and long. east. Wood and water being 

plentiful, and easily procured, they are represented 
as holding out, in this desolate and remote region, 
considerable advantages to the southern whale fish- 
ery. The climate, however, is unusually severe, and 
the weather tempestuous. In the middle of sum- 
mer (December), every day was attended with 
snow, sleet, or rain. Yet this severity of climate 
appeared to make no unfavourable impression on the 
vegetable productions, as the woods were covered 
with verdure so early in the spring as October, lit 
observed four kinds of timber trees, the principal of 
which was mangrove (qua’ry ?) growing to the height 
of 30 or 40 feet ; but the trunks were so twisted and 
turned by the violent winds, that it wa^ difficult to 
find a straight piece of ten feit in length. There 
was no want of shrubby and herbaceous plants ; there 
were neither men nor quadrupeds of any kind, 
but seals, sea-elephants, and sea-fowl, in great 
plenty. The woods abounded with a great variety 
of singing birds, with sweet melodious notes, and 
among them was a specie s of lai k ; wild-ducks, seals, 
and snipes were plentiful, and he caught a kind of 
rock-cod with the hook and line. 

To the southward of the group, another small Island 
was discovered in 181 1, to which was uiven the name 
of Campbell's Island; and to the south-west of them, 
Macquarrie's Islands, in latitude 5CC south, and longi- 
tude 1(>()° ea*t. Several other Islands are scattered 
about those of New Zealand ; Chatham Island to 
the eastward of it, and a group of small ones near it, 
sten hy the Cornwallis in 1807; Bounty Island to the 
south-east; and to the southward of the latter, a little 
Island, which, from its position with regard to Eng- 
land, has been’ named Antipodes Island. (Bristow's 
MS, Letter,) 

IX. Bi t\\ ecu the parallels of and 50° south, and Keipielcr.’* 

longitude (>9° east, lies the barren and uninhabited*' 111 *• 

Land of Kt vgueKn; so named trom the French officer 
who first diuovered it in 1772, and who, on a second 
visit in 1 7 73, discoveitd some small Islands near it, 
but on neither occasion was able once to bung his 
ships to an anchor upon any part of the coast. Cap- 
tain Cook was more fortunate. He had heard of 
Kerguelen’s discovery at the Cape of Good Hope, Discov civ. 
and wondered he should not have seen this land when 
he passed it so closely in 1770. In 177b\ however, 
he fell in with these Islands; and, as no account of Ker- 
guelen’s voyage had been made public, he gave new 
names to each Island. Speaking of the main Island— 

“ I should,” says Cook, f * from its sterility, with 



* that I Wutd wfcrob Sf&* _ 

of its bcarmc bis j&rae/’ He ehaugtf, however, the 
“ 2tow <fe VOtseau" of the French, where they had 
landed in a boat^ and lodged a piece of parchment ito 
a bottle, into Christmas Heritor >• and coiled* round 
high rock “ Bhgh’s Cap,” which Iwd been njffo#t, by 
M de Kerguelen the “ Isle of Reudezvoqfi;"-~al^ 
though, says Cook, 44 1 know nothing that can ren- 
dezvous about it but fowls of the air , for it is cer- 
tainly inaccessible to any other animal." Kerguelen 



I Paul 
and \m 
Mcrdui 


... _ . 



a Wfcovtfy by 


ft " S^Wg 1 


*!#» tfth* alopihg 
MM& 1Q00 l junto fo 
► .jrakJi tyui ttfmyto way. 


thought lie had discovered the Terra 4wtrmu In many g#rt§' W ijrater, 

eWtbwwaia ffeU de^,»jthf se»*»*wr » 


cogntta y but Cook soon determined that it was of w 
great extent 

Iht lulls were but of a moderate height, and yet* 
in the middle of summer, were covered with snow; 
not a shrub was found on this Island, and not more than 

1 7 or 1 8 different plants, one half of which were either 
mosses or grasses , the chief verdure was occasioned 
by one plant not unlike a saxifrage, spreading in tufts, 
and foi tiling a surface of a prdttv extensive texture, 
o\tr a kind of bog or rotten turf, the highest plant 
resembled a small cabbage, when shot into seecjf and 
was about two feet high No land animals were met 
v, ith, but great plenty of the ursine Seal (Phocaursina)* 
Penguins were very abundant, as were also shags, 
cormorants, albatrosses, gulls, ducks, petterels, and 
sea swallows A few fish of the size of a haddock 
were taken with the line, and the only dioll-hsh were 
i few limpets and muscles 

11k steep clifTb towards the sea are rent from the 
top downwards, but whether by rams, frost, or earth- 
qu ikts, could not be determined , the productions of 
the hills were composed chief!} of a dark blue and 
prctt> haid stone, intu mixed with small particles of 
glimmer oi quartz , lumps of colouied sandstone, and 
of semitransparent quuitz, are also common , nothing 
appealed like m ore, or metal of any kind. (Cook’s 
1 hud l oyage, Vol, I ) 

\ Tin si small uninhabited Ishnds are interesting 
onl} in i gtolo^ical point of view. Situated in the 
midst of the great Indian Ocean, at the distance of 
1000 nnlcs from the nearest land, and removed but 

1 8 or 20 nulcs from each other, they haye no Com- 
mon point of resemblance the one being the pro- 
duct of a volcanic eruption, scarcely yet cooled, with 
a few mosses and grasses on its surface , tne other 
composed of horizontal and parallel strata oi fo$k, co- 
\eitd with frutescent plants, an appearance which 
led the soientibc gentlemen m D Entrecftsteaux’s ex- 
pedition to conclude, that an organization so tegular 
could not piocced from a volcanic ongin. A French 
seal-catcher, from the neighbouring island, bad set fire 
to the shrubbery, which continued to bum when the 
navigators passed the Island , and imagining that 
they saw pit6 of smoke issuing from the crevices be- 
ta cen the strata, some of them were disposed to con- 
sider this circumstance as infallible indications of 
subtenanean fire. Perron, the seal-catcher above 
mentioned, with the gentlemen of Eord Macartney's 
embassy, who explored the southernmost Ishnd, Am- 
sterdam, says that the shores of St Paul’s abounded 
with pumice stone, but the presence of this light 
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V) Mog id tm* » 

sides of the ov&ter* 

either jgmofce* 

issue; and tfMh syiyfctfirels'ftdr 
mi a JEUdse.f^rd JBte that of hewing water. In 

th«r'03fttr$ df which 
_ « ®ea*wat dr is tepid 

from the hot sprmg# htfofii wft numbers of these 
springs ar*' found on t%4 below theTngh water 

mark, bfvattcriw temper##^ fromlOO 0 to the boding 
point* One tery copious storing, bWybeate, 
issues, in a'copfoft stream, "mto the ta*ter*Wr fy on 
a level with the lowest state <4? ffie tide, those ^ 
springs cannofr possibly descend from the summit of 
the Island, the highest parts of which are the edges 
of the cratof, afetiK 600 feet, and the whole area of 
the Island is feta eight square mdeS , a sur- 

face totally ImffflJqUste tb collect and condense the 
clouds, *b A to producer thefe permarttent springs. 

Why tame modety gi^ogiets, and among them 
M. de Humbold*, should doubt of sea-water being 
converted into *tefyn/~ab<l undergoing the process of 
distillation by subterranean fire, we are at a loss to 
know, or in #][mt Othei manner they would account 
for such large and permanent streams of fresh watei, 
so situated as those are of Amsterdam Island. 

Another Singularity which this Island presents, is 
m its mosses and grasses, which are all European ; 
to these may be added the Sonchus Qleracm f or sow 
thistle; and tbe Ajnwn j)efrostimum, or parsley, and 
the common Lycopodium* or club-moss, which grows 
luxuriantly on the bleak heath* of North Britain, 
seems to thrive equally well oh the boggy sod of 
Amsterdam, heated, at tbe depth of a foot below the 
surface, to the tefnperature of 186* of Fahrenheit's 
scale. 

The crater abounds With an excellent perch, of a 
reddi*h colour, which is easily caught with the hook, 
and may be dropped at once into one of die hot 
springs on the margin, and boded alive , and so caught 
and dressed^ we are told, it affords an excellent re- 
past . The bar across the mouth Of the crater is re- 
presented as one mask of cray-fish ; and in the sea, 
outside the bar, are vast multitudes of whales, gram- 
pusses, porpoises, seals, and sea litas, so as to be 
dangerous for boats to pass. It was die same m 
Vlauung’g time, who “ found the sea so full of seals 
and see lions, that they were obliged to kill them to 
get a passage through ; when they steered from the 

shore, there was also an astonishing number offish." 

* 

XI. From the volcanic Island of Amsterdam, we Numerous 
must now take a glance of those innumerable low and 
Island and reeft or rocks which are scatteied over die S-JJJ 
greater part of the Australasian Sea, to the eastward t er *i over 
and northward of New Holland, and uhiih aie pro- tht Austro 
duced by a different operation of nature to that hsian Set 
which lifted up Amsterdam-— less violent, indeed, and 
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Australasia with leas eclat than the latter* jbut equally, if not 
II more firmly, established on the solid foundations of 
us,Mn * , the deep abyss. A volcanic Island not unfrequently 
breaks down its supporters, and sinks back into the 
cavity out of which it was hurled, as was recently 
the case with the Sabrina Island, near St Michaels; 
but the Island of coral, created by slow and imper- 
ceptible degrees, hardens with time, and becomes 
one solid mass from the summit to the base. 

We know very little, as yet, of the nature of the 
marine polypi that construct these wonderful fabrics, 
but we cannot be blind to the effects of their opera- 
tions. Throughout the whole range of the Poly- 
nesian and Australasian Islands, there i& scarcely a 
league of sea unoccupied by a coral reef or a coral 
Island ; the former springing up to the surface of the 
water perpendicularly from the fathomless bottom, 

“ deeper than did ever plummet sound,” and the 
latter in various stages, from the low and naked 
rock, with the water rippling over it, to an uninter- 
rupted forest of tall trees. “ I have seen,” says 
Dalrymple, in his Inquiry into the Formation of 
Islands, “ the coral banks in all their stages ; some 
in deep water ; others with a few rocks appearing 
above the surface ; some just formed into Islands, 
without the least appearance of vegetation ; others 
with a few weeds on the highest part ; and lastly, 
such as are covered with large timber, with a bottom- 
less sea, at a pistol-shot distance.” In fact, as soon 
os the edge of the reef is high enough to lay hold of 
the floating sea-wreck, or lor a bird to perch upon, 
the Island may be said to commence. The dung of 
birds, feathers, wreck of all kinds, cocoa-nuts floating 
with the young plant out of the shell, are the first 
rudiments of the new Island. With Islands thus form- 
ed, and others in the several stages of their progres- 
sive creation, Torres* Strait is nearly choked up ; 
and Captain Flinders mentions one Inland in it cover- 
ed with the Casuarina , and a variety of other trees 
and shrubs which give food to paroquets, pi- 
eons, and other birds, to whose ancestors, it is pro- 
able, the Island was originally indebted for this ve- 
getation. The time will come,-— it may be ten thou- 
sand or ten millions of years, but come it must, — when 
New Holland, and New Guinea, and all the little 
groups of islets and reefs to the north and north- 
west of them, will either be united into one great con- 
tinent, or be separated only with deep channels, in 
which the strength and velocity of the tide may ob- 
struct the silent and unobserved agency of these in- 
significant but most efficacious labourers. 

A barrier reef of coral runs along the whole of the 
eastern coast of New Holland, “among w’hich,” says 
Captain Flinders, “ we sought fourteen days, and 
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sailed more than 500 miles, before a passage could Australasia 
be found through them out to sea.” Captain Flin- JJ 
ders paid some attention to the structure of these j!?* 
reefs, on one of which he buffered shipwreck. v 

Having landed on one of these new creations, he 
says, “ We had wheat sheaves, mushrooms, stag’s 
horns, cabbage leaves, and a variety of other lot ms, • 

glowing under water, with vivid tints of every stride 
betwixt green, purple, brown, and white." “ It 
seems to me,” he adds, “ that when the animalcules, 
which form the coral at the bottom of the ocean, 
gfeease to live, their structures adhere to each other, 
oy virtue either of the glutinous remains within, 01 
of some property in salt-w atcr ; and the interstices 
being gradually filled up with sand and bi oken piec e« 
of coral washed by the sea, which also udLcic, 
mass of rock is at length formed. Tutuu* races of 
these animalcules erect their habitations upon tin 
rising bank, and die in their turn, to increase, bur 
principally to elevate this monument of their wo tub r- 
ful labours.” He says, that they not only uoik per- 
pendicularly, but that this barrier wall is the highest 
part, and generally exposed to the open sea, and lhai 
the infant colonics find bhclter within it. A bank i» 
thus gradually formed, which is not long in being 
visited by sea-birds ; salt-plants take root upon it, 
and a soil begins to be formed ; a cocoa-nut, or the 
drupe of a pandanus, is thrown on shore ; land-bird* 
visit it, and deposit the seeds of shrubs and ti ees ; 
every high tide and gale of wind add something to 
the bank; the form of an Island is gradually assumed ; 
and lost of all comes man to take possession. 

If we should imagine one of these immense coral 
reefs to be lifted up by a submarine volcano, and 
converted into an insular or continental ridge of lulls, 
such a ridge would exhibit most of the phenomena 
that are met with in hills of limestone. 

It is worthy of remark, that, in this great division 
of the globe, fully equal in extent to that of Europe, thci e 
is no quadruped larger than the kangaroo ; that then 
iff none of a ferocious character, and, in ninny of the 
Islands, none of any description. Man only in Aus- 
tralasia is on animal of prey; and more ferocious 
than the lynx, the leopard, or the hyena, he devours 
his ow n species, in countries too where nature ha^ done 
every tiling for his comfort and subsistence ; the con- 
sequence is, that population is so much checked and 
thwarted, that the number of all the natives that 
have been seen on the coasts offell the Islands, from 
the first discovery to the present time, would not in 
the aggregate amount ter 20, 000 souls. The only 
hope of improvement must depend on the futuic 
colonization of these healthful and fertile regions of 
the globe by some European power. (i .) 


AUSTRIA. 

Jn strict geographical language, Austria is the name kingdoms of Hungary and Bohemia, along with the 
of only a large province in the south-east of Ger- provinces of Moravia, Carinthia, Styria. Tyro), 
many, but it is commonly used to denote the great Transylvania, Galicia, Lombardy, Venice, and Dal- 
empirc, composed of the province in question, the raatia. This state has, of late years, undergone fre- 
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Austrian dominions were competed to eontafak a po- 
pulation of nearly 25,000,000* THs number would 
have been materially increased^ 179ft by the ac- 
quisition of Galicia and other parts of Poland, had 
not the cession of the Netherlands and Lombardy 
nmdc a deduction, which kept it at nearly its 
ordinal amount. The diminution, m fact, would 
have bc< n considerable, had not the French tempt- 
ed Austria to a separate peace in 1797, by seiz- 
ing and transferring to her the territory of one of 
the oldest states in Europe.— -the Republic of Ve- 
nice. In the next war, the splendid successes of the 
< ampaign of 1799 at first promised to give bock to 
Austria ft portion of her lost territory, but the with- 
. drawing of Russia from the coalition, and the fatal 
flays of Marengo and Hohenhnden, led, in 1801, to 


Bohemia, centaimrjg a population of 3,150,000 
Moravia - - M&0>000 

Austrian Silesia - 300,000 

Lower Austria - 1,050,000 

Upper Austria - 650,000 

Salzburg and Berchtolsgaden - 200,000 

Styria - * " 300,000 

Carinthia - 280,000 

Carntola - - 420,000 

Friuli and Trieste - 106,000 

Galicia * * v 4,350,000 

Bukowine - - 250,000 

Hungary - 7,400,000 

Transylvania - - 1*600,000 

Sclavonia - - 500,000 


a treaty which occasioned a further reduction of the 
imperial frontier. The third war, that of 1805, was 
equally short and disastrous, leading, after the over- 
thiow at Ulra and Austerhtz, to the purchase of 
peace bv the surrender of the Venetian territory, 
Tyrol, and otliei pi ounces, containing in all a popu- 
lation of nearly 3,000,000. 

In 1809, the resistance of Spain prompted Austria 
once more to try her fortune m the field. Her army 
was nuuuiocs and u laige proportion ol the French 
iuicc was in the Peninsula; but Prussia remained 
no uticd, and Russia took part, to a ceitain extent, 
against Xu^tiia. These circumstances enabled Bo- 
naparte c t the head of a mixed force of French and 
(leimans (of the Conft delation of the Rhine), to ac- 
qune d superiority in the field, and to enter Vienna 
a second time as a conqueror. This success was 
chequeied, indeed, by a sanguinary defeat at Aspern; 
but the victory of Wagram reinstated him in his su- 
periouty, and the advance of a Russian force left the 
hmpeioi Francis no other alternative than peace. A 
treaty was concluded on terms less humiliating than 
wos anticipated, the cause of which was unknown 
at the time, but was soon found to be a conse- 
quence of Tiancis consenting to give his daughter in 
marriage to hm conqueror. 

By the peace of 1809, the Austrian empire was 
i educed to a population of 20,000,000. The dimi- 
nution of her powi r was still greater from the ces- 
sion ol her frontier line ; and France might, for a con- 
sideiable time, have overawed and controlled her, 
had not the extravagant march to Moscow deprived 
Bonaparte, in a few weeks, of that mighty array 
which appeared to ensure the subjection of the 
Continent* The subsequent successes of the allies 
led, as is well known, to the restoration of Austria 
in more than her forme t splendour. 

We shall now proceed to give some account of the 
present state of this empire under the following heads : 
Population — Climate and physical aspect — Educa- 
tion, Arts and Sciences — National Character— Reli- 
gion — Government and Laws— Array— Finances— 
Agriculture — Mines and Manufactures. 


Croatia 

if 

Venetian States 

Istna 

100,000 

Dalmatia 

300,000 

Tyrol - 

630,000 

Lombardy, and other acquisitions 
in Italy 

j- 8, 000, 000 

Total 

27,926,000 


Vet this empire, so populous and fertile, wants* in 
a high degree, that consonance of national manners, 
and that congeniality of national feeling, which are 
so essential to ease in governing, and have so long 
formed the strength of France and Britain. Hun- 
gary and Bohemia, which form so large a portion of 
the imperial dominions, have little connection or 
conformity with each other, and still less with the 
remote provinces of Galicia dr Lombardy- Add to 
this, that the Austrian cabinet, while inferior to none 
in diplomatic finesse, has frequently acted with a blind 
adherence to old prejudices, which we should little 
expect in a European state in the eighteenth, or nine- 
teenth century. Frederick II. who had such bitter 
contests with the Austrians, both in the field and ca- 
binet, declares that, m the former, they were uncon- 
scious of the value of good generals, while in nego- 
tiation they were perfectly untractable, so long a* 
the aspect of affairs justified, in any degree, their 
exorbitant demands. What better opinion were we 
at liberty to form in the present age, when we saw 
their army entrusted to a Mack, and preparations of 
defence delayed until the French wore marching on 
Vienna? The grand source of future aggrandise- 
ment to Austria is to be sought, not in tine acquisi- 
tion of additional territory, but in the improvement 
and consolidation of her present dominions. This 
doctrine, applicable to all countries to an extent sel- 
dom apprehended by their rulers, is of the most ur- 
gent importance to a state, whose deficient instruc- 
tion, languid intercourse, difference of language, and 
blind attachment to hereditary usages, all concur to 
keep so manv fellow-subjects in a state of alienation 
from each other. 


Population, i. The ti cat), or act erf Congress at Vienna, in 1815, It has become customary, particularly of late, to 

and the subsequent treaty of Pans in the same year, consider Russia os superior in resources to Austria, 
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Amnia. an opinion Actioned, among other authorities, by an 
expression Of Lord Grey, in one of the debates which 
regarded the conduct of our ministry of 1806-7, in re- 
spect to foreign affairs. On considering, however, the 
rigour of the Russian climate, the barrenness of a great 
proportion of the soil, the inconvenience of vast dis- 
tances, and the general barbarism of the people, we 
arc disposed to withhold our assent from this opi- 
nion, and to took with more confidence to the pro- 
bable augmentation of the population and power of 
Austria. The following table will convey an idea 
of the relative density of the population of her dif- 
ferent provinces : 

Inhabitants 
pei equal e League. 


Bohemia - - 867 

Austrian Silesia - 847 

Lower Austria - - 7 66 

Moravia * * - 748 

Galicia - - 7X2 

Croatia - - 657 

Upper Austria - 554 

Styria - • 504 

Hungary - - 4<)5 

Military frontiers of Sclavonia 470 

Carinthia - - 453 

Sclavonia - - 410 

Transylvania, and its military frontiers 1 37 
Military frontiers of Croatia 3.00 

Bukowine - - .‘>18 

Military frontiers of Hungary ‘205 


It is remarkable, that Lower Austria, though high- 
ly fertile, is not so well peopled as the manufac- 
turing countries of Bohemia and Silesia. It is still 
more remarkable, that the mountainous tracts of the 


tribes lead a pastoral life, and foDow the habits of Anina. 
plunder natural to wanderers; while others are sta- 
t ionary, and hove made some progress in the ruder 
kinds of manufactures. Jews are scattered in various 
directions throughout the Austrian dominions, parti- 4 

culariy in Bohemia, Moravia, and Galicia. Without , '* 
being numerous, they find means, especially in Gali* 
cia, to transact most of the mercantile affairs of the 
country. 

Hungary, the most extensive and most fertile of 
the groat divisions of the Austrian Empire, i* per- 
haps the most backward in point of tiuIisMtion and 
knowledge. Many a rich tract, capable of support- 
ing a crowded population, is here allowed to remain 
in pasture, in consequence, partly ol the ignorance 
of the cultivators, and partly of that most absurd 
law' which deprives the peasant of the right of hold- 
ing landed property. The extent of the evil i^ most 
sensibly felt throughout Lower Hungary, the inha- 
bitants of the northern part of the kingdom being 
accustomed to greater exertion, and beiug » j \en 
known to possess occasionally little properties of 
their own. Another cause of the ignorance and 
backward state of Hungary, is the dittcrence in 
point of language, manners, and religion, of \ arums 
portions of its population. These ha\e Httlul in it 
at different times, and from different causes without 
becoming blended with each other in the manner 
that takes place in an industrious and populous com- 
munity. The majority of the Hungarian tribes arc’ 
of Slavonian descent, but they are mixed with a 
variety of other nations, such as Aimemans, Jews. 
Macedonians, and followers of the Greek church. 

The few Germans settled in Hungary are originally 
from the south of the empire, paiticulaily Suabiii 
and Ba\aria. 


latter are found to contain a denser population than Bohemia reckons above three millions of inhabit- 
the rich plains of Hungary. The average of the ants, the chief part differing, both in language and 
whole empire is 579 inhabitants to the square league, in national feeling, from their (liiin.tn neighhouis. 
a proportion hardly more than the half of that of They have even a decided aversion to the latter, 

France and England. Can there be. a more striking and confine their national predilection to the J I un- 
proof of the impro\ cable powers of the empire, when garians, who are said, in return, to cstet m tin m moi e 
we consider that, of the countries just mentioned, highly than their other fellow-subject*. The power 
the latter is, in point of soil and climate, inferior, of the Sovereign is much greater in Bohemia than in 
and the former by no means superior to Austria? Hungary, for it comprises the legislate e as well as 
No country, with the exception of Russia, com- the executive department. Notwithstanding this 
prises such a diversity of distinct tribes or races as strange anomaly, Bohemia is the least backwaid of 
the Austrian empire. The German part of the po- the Austrian provinces, whether we look to oduca- 
pulation does not extend in considerable numbers tion or the labours of productive industry . The effi- 
beyond the provinces of Upper and Lower Austria, cacy of regular habits, anti of *i compact population, 
a portion of Moravia, and particular parts of Styria in bringing *ud to the executive power, is strikingly 
and Carinthia. Bohemia, although surrounded by a exemplified in the number of soldiers raiswi in Bo- 
Gerrnan population, contains many districts inhabit- hernia, — a number almost equal to that which is sup- 
•d only by its aboriginal tribes; while, in Hungary plied by the far more extensive territory of Hui.aary, 
and Austrian Poland, individuals of German ex true- 2. The difference of elevation of soil causes qrcat Climate ami 
tion are very thinly scattered. The most numerous a difference of temperature in the Austrian empire P1 »>mc«U A* 
of the varied races of this empire is the Sclavonian, as in any country m Europe. At Vienna, situate l* ec * B 
a generic name now in a great measure lost in the less than 400 feet above the level jf the sea, the 
subdivisions of Croats, Rascians, Curniolians, Bos- medium of annual heat is about 51° of Fahrenheit ; 
niacs, 8tc. The Rascians, or Illyrians, are descend- at Gratz, a degree farther to the south, the medium 
ants of the ancient inhabitants of the vast tract is only 49°» the elevation being nearly 700 feet, 
known to the ancients by the name of Scythia. The Again, on the eastern frontier, Saltzburg, situate 
fate of war has placed them alternately under the Turk- in the vicinity of an Alpine range, 1ms an average 
ish and Austrian dominion ; their language is a dialect temperature of only 47°, while at Prague, two de- 
of Sclavonian mixed with the Illyrian. Some of their grees farther north, it is 48°. 



^uafria* Vienna, situate in a plate/ ifit&Grteted in a visKjfo* 
of directions by the Danube* the waters of which 
arc here slow in tneir course* would be by no means 
healthy, were it not for the frequen* breezes, which 
clear the air of unwholesome exhalation*. 

The Austrian dominions may be divided, in point 
of climate, into three regions, of which the southern 
computes the provinces adjoining to Italy, with a 
part ot Croatia, and extends from N. lat. 42° to 4$°. 
We here find the olive, the myrtle, the vine, the fig- 
tree, and even the pomegranate. The depth of win- 
tei may be compared to the month of March in a 
northern climate. The middle range extends from 
the 40*th to the 49th of north latitude, comprising 
Austria, properly so called, a great part of Hungary, 
and a portion of Moravia and Bohemia. The olive 
is no longer found to grow m this latitude, but vines 
and maize thrive in favourable situations. Winter 
lasts between three and four months, the spiing is 
mild, though rainy ; the summer warm but variable ; 
the mr is in general healthy, except in the neigh- 
bourhood of the marshes of Hungary, which are 
provei bially fatal to German settleis. The northern 
region comprises Galicia, a part of Hungary, a 
gieat proportion of Bohemia and Moravia, with the 
whole oi Austrian Siksia. Winter is here severe, 
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natural collection of water in valleys pent up m all 
direction* ; a description, however, which does not ap- 
ply to the lakes in tne level f>art of Hungary . Those 
are more properly marshes, and form, os m modern 
Greece, a striking indication of neglected agricul- 
ture* Large tract* are in this maimer lost to every 
useful purpose along the banks of the Danube, the 
Drave, the Save, arid other rivers of less magni- 
tude. 

Hungary may be called a vast plain of sandy soil, 
marked in certain districts by the highest fertility, in 
others by absolute barrenness* Galicia is less level 
than Hungary, but may likewise be called, in ge- 
neral language, n sandy plain of great extent. 
Moravia is marked by more prominent features; 
and while its soil presents, on the southern slope 
Of its hills, the fertility of Lower Austria, — the 
northern side is found too cold for the cultiva- 
tion of the grape. The inhabitants are active, and 
at a farther distance from primitive simplicity than 
the majority of their fellow-subjects. But the gar- 
den of Austria, and indeed of Germany, is the gieat 
valley, extending on either side of the Danube, to a 


and lasts fully five months ; vines and maize are no considerable way above Vienna. Unfortunately, tlm 
longer to be met with, and even wheat requires a riches of nature have not as yet been adequately im- 
choKc of situation ; but the summer heats, porticu- proved in this region ; the peasantry, though posses- 
laily m the valleys, are greater than we are accus- sed of the greatest honesty and sincerity, being dc- 
tomed to in Britain. void of intelligence or activity. These good and had 

If we cast our eyes on a map of the imperial do- qualities are not confined to the country ; they form 
minions, as with the exception of the Polish part, the groundwork of the character of the inhabitants of 
they stood In foie the late annexations, we see them the capital, although necessarily modified by the ha- 
muiOilikU d by a chain of mountains in almost bits produced by permanent assemblages in one spot, 
evuv dilution. Ilungaiy is covered by the Cai- The Austrian territoiy is traversed by a number 
p it In m i inn which extends all the way to Silesia, of rivers, of which by far the most interesting is the 
and is ( \ n ( on ik oted with the great circular bar- Danube. It receives about 40 rivers from north and 
nu oi 15 >1 1 c him. To the eastward lies an elevated south, before entering the imperial dominions, and 
tcmtoiv, in the diicction of Bavaria, while, in the about 100 more flow into it before it falls into the 


south, the lino of dwj mu nation from ftaly and lig- 
num is diawn with still more maiked features. The 
highest mountains belong to the southern range , 
those of the north seldom exceeding two oi three 
thousand feet, while those of the south frequently 
appi oach to four thousand. In the interior of the 
empire, and particulaily in Hungary, there are 
levels of great extent, and the average height of 
many of the hills may be put down at only six or 
eight hundred feet. Strictly speaking, the whole of the 
mountains along the southern part of the Austrian 
dominions, and even those on the north, belong to 
one great lange, extending, under a variety of modi- 
fications nndyianus, all the way from the \lps to 
Russia. The latitude being temperate, or rather 
warm, these varieties oi' elevation present a striking 
difference in vegetable produce; the lower part 
being covered with vines, or rich crops of com, 
while the adjacent elevation exhibits a picture of 
Norwegian stuihty. Some provinces abound widi 
picturesque views, and remind the traveller of the 
magnificent scenery of Switzerland. Styna, in par- 
ticular, has its glaciers and perpetual snows its 
tumbling cascades, its tiemendous avalanches, and 
its gicen p«6turages, m the region of mist. 


Euxine, after a course of nearly 1 500 miles Its bed 
becomes perceptibly widened by the influx of the 
Ens, at some distance above Vienna ; and its subse- 
quent breadth, though very various, may he said, in a 
general way, to be of one, two, or three miles* It is 
boidered throughout almost its whole course in the 
Austrian territory by ridges of mountains, the distance 
of which from the water is generally greater on the 
right than on the left bank. It is of sufficient depth 
to bear shipping throughout the whole Austrian do- 
minions, and to admit, in Hungary, of vessels of con- 
siderable size. But, unfortunately, thw noble stream 
is not fittqd for easy navigation ; its banks are of- 
ten steep and rocky , its current rapid, and us bed en- 
cumbered with shoals. The height of the banks and 
the frequent windings prevent the use of sails to the 
extent practised on the Rhine and the Vistula. It is 
necessary, therefore, to tow almost all the way, and 
the boats, as well ns the track along the banks, are 
ax yet in a very rude state. A similar negligence 
prevails in regard to Canals, in which the Austnans 
have hitherto made very little progress. 

The Austrian rivers and m pjrticulai the Danube, 
teem with myriads of fish. The same is true of the 
various lakes scattered in different parts of the coun- 
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Anstna. try, Some kWh of salmon in the Dei ftjbe m of so 
' rich a flaws* as to enter regularly into the list of 
presents made by the princes residing in the neigh- 
bourhood of its banks to their respective superiors. 
An attempt was lately m$de to convey some of this 
choice breed to the Rhine, by putting them into 
boats of such a construction as to admit the in* 
gress of the water. The plan was to tow these bouts 
up the Danube, as far as Ulro, and afterwards to 
reach the Nectar by means of some of the lesser 
rivers. It failed, however, and the undertakers had 
the mortification to ste most of the fish perish by the 
way, in consequence, perhaps, of the smallness or 
itnpropci construction of the boats. 

Ednratior . ;j, *j fierc exfrt*, in point of education, a icinaikable 

Srtenm. difference between the North and South of Ger- 
many. This difference is owing to the operation of 
political and moral causes— such os the difference of 
the form of government ; the greater number of free 
towns in the north, and of public establishments ; and, 
above all, to the predominance of Protestantism. 
It has lorg been a point of fashion and competition 
among the petty princes in the central and northern 
parts of Germany, to patronize literature. I T n homme 
de lethes is there, as in France, a personage of consi- 
derable importance. Attempts have indeed been 
made, during the last and picscnt age, by Joseph II. 
and the late Sovereign of Bavaria, to improve the uni- 
versities, and to found academies, in their respective 
territories. The Academy of Munich, in consequence 
of the patronage of the latter, now occupies a promi- 
nent rank among literary bodies ; and in Vienna, con- 
siderable progress has been made in the method of 
teaching Medicine, Surgeiy, and Botany. Butin other 
respects, whether we look to schools or universities, 
the state of instruction in Austria is very imperfect. 
The innovations of Joseph were too abrupt to last ; 
they have all disappeared except his primary schools. 
The hereditary states alone possess the means of to- 
lerable education, the great provinces of Galicia 
and Hungary being in a manner deprived of them. 
Still there exists throughout this empire a patient 
and painstaking industry, which will eventually prove 
highly favourable to the dissemination of useful 
knowledge. A stranger, on entering a German 
school, is struck with the arrangement, the gravity 
and the silence that prevail throughout. Several 
towns ii\ Austria have Gymnasia or Academics some- 
what similar to the Lycees in France,— calculated 
for teaching, not so much the classics as the intro- 
ductory part of Mathematics, Medicine, or Law. 

In the Academy of Medicine and Surgery at 
Vienna, the buildings arc spacious, the professors 
numerous, and well qualified. The access to great 
Hospitals, to collections of Natural History, and to 
an extensive Botanical Garden, are all important fa- 
cilities appended to this seminary. In fact, Vienna 
has held a distinguished rank m medicine since the 
days of Van Swieten, the opportunity of practical 
observation afforded by alarge city, and the liberality 
of the public establishments, rendering this capital 
the resort of medical students from distant provinces; 
exactly astiottingen is the point of attraction formoral 
and natural philosophy. Chemistry, however, has 


hi b?en little cultivated at Vienna j natural hi*- Awti*. 

toty more. ^ **** 

Vienna has likewise an Oriental Society, a Veteri- 
nary School, and some institutions for teaching the r 
Fine Arts. These, however, are all, except the me- v 
dical, inferior to correspondent establishments in the 1 

north of Get many. Another subject of regret is, 
that a youth, after making a certain progress at 
school or college, finds little means of farther ad- 
vancement from instructive society at Vienna. A 
thirst for information is little felt among a people oc- 
cupied only w ith the tranquil enjoy merit oi the good 
things of this life ; a people unambitious un inquisi- 
tive, end disposed to go over the same tract as then 
fathers and forefathers. It is in scenes of agitation 
that the faculties are called forth ; they become dor- 
mant in a state oi general and continued acquies- 
cence. The only feeling likely to stimulate minds 
of this heavy texture is the desire of acquiring pro- 
perty ; and, m fact, trade of one kind or other forms 
the chief sphere of individual activity throughout 
the south of Germany. Such is the true cairn 1 of 
that literary apathy ascribed by some foreigner to 
the restraints imposed by government on the pus*, ; — 
restraints of no great severity, and certainty not in- 
tended to check the progress of useful inquiry. 

Still Austria is not wholly devoid of names ol imi 
nonce in literature. Frederick Schlogtl i* w«J! 
known by his publications on the language ami phi- 
losophy of India, and his brothei William, by his 
translation of Shakespeare, and by Ins ulmirublo 
works on dramatic criticism. To these aie to be 
added the names of a few poets, and of a greater 
number of geographical and statistical writers. Ham- 
mer, the founder of the Oriental Soiuty .it Vienna, 
has published a translation of a Pusian point of 
some extent, and, like Wieland, 1ms Inhumed to 
transpose into the German language the ornaments 
of the figurative style of the East, i.twnology is a 
study suited to the laborious habit* of tlu Get mans, 
and on this, as on many other subjects, they have 
given us, if not finished works, the muteuuls at least 
of valuable compositions. With the application of a 
better method, and with rigid compression, a variety 
of useful treatises might he extracted from the la- 
bours of the German literati. 

Prague has a university of high antiquity, but of 
little uputation at the present day. The Cathohj 
clergy art generally educated in humbler seminaries 
than univei sides. Without much pretension to 
literature, they bear the character of conscitntiou* 
attention to their pastoral charge, inpaitiiular the 
country curates. Oratory form* no part ol their 
studies , a Geiman congregation meejfs, not tor the 
purpose of being gratified by a pathetic add tew, 
but of fulfilling, soberly and tranquilly, a religious 
duty. Sermons in this country consist, accordingly, 
of little else than plain moral Wessons, deduced 
from the Sacred Writings ; and the reputation of a 
pastor rests chiefly on his attention to the sick, and 
the performance of private and unostentatious duties. 

Several establishments have been formed of late 
years m Austria for the education of officers. The 
principal is the Military Academy of W T ier.erisch, 
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. ^ustadt, in the neighbourhood of Vienna, where" ttf ftekfatf' &e&J* .ifltu-rfog*, than H 

fjp * s e teachers ore generally Engineer officers, dls* IhOdgefc expedient to aftqft ip France, In 

led by wounds or otherwise from service* The tw ftfe* they m a modest <wd attentive pa*t; 
ipils consist of young officers, <fr of youths of gen- fixing the predilection ofthefr htwhands, not, indeed, 

U t, umlics, preparing for the^erVice, There arc by the Attraction* of conversation, but by a mild and 
1 o otlur military seminaries iit the capital, and steady fulfilment of the duties of a wife and mother. 

► ,mc hi nailer establishments in the provincial towns* They are thus probably more happy than the fair 

As to ti a veiling lor the purpose of information, sex in France, although possessed of much less in- 
to Austrians have in general much less inclination fiuence, and occupying a less conspicuous part in 
mu the English, or their German brethren in tho society. The lower, orders are distinguished by sl- 
ot th. Some examples, however, there arc of men niilar virtues* In soipe districts we may visit village 
oi science repairing to distant regions, such as M. after village, without bearing of a single instance of 
Jatqum and Mohs who went to America in quest of domestic disquietude. The care of children, the 
plants unknown in Europe. Schultes, Gebhast, habit of labour, and attendance on Divine worship, 

Mebztr, and Bicmcr, have also found means to ien- occupy all their thoughts* In Vienna, females form 
dtr their travels msti umental to the diifusion of the chief attraction of society to a foreigner* Most 
know h dgo. of them speak French with fluency* ana prefer it to 

In mechanical inventions the Aii'li ians have made the Austrian dialect of German, which is particular- 
that progiess which may naturally be expected from ly unpleasant, having a slowness ftf accent and ahfcs- 
jl people, who, with a deal of patience and perseve- ing tone, extremely ungracious, -particularly in the 
ranee, me not in possession of the advantages of ini- mouths of the common people, 
proved machintr> , The result of their discoveries The habitual assiduity of the Austrians leads them 
is, therefore, rather the gratification of a funcy, than to cultivate, by preference, those occupations in which 

that practical application to a productive put pose, straight forward Industry affords the means of buc- 
which tends so greatly to cheapen labour in Bntain. cess. Hence their progress in mechanics, and the 
One German artist frames a machine to perform the flourishing state of many of their manufactures, 
functions of a chess player ; another makes a head Another feature in the German character, and one 
capable of an imitation of the human voice, while a at first somewhat difficult of explanation, is their 
third combine*; in a pauhamionnon the most varied predilection for music; a passion found to exist in the 
sounds of music. That instrument may, in fact, be humblest ranks, and under the least favourable cir- 
cuited a concert in itself, a number of instruments cumstonces. We meet here, in villages, with wander- 
being made to play simultaneously with the greatest iug musicians performing on trumpets made of the 
precision. cherry-tree wood, or on the most grotesque vio- 

The fine arts, with the exception of music, lins. If in vocal music they yield to the Italians, 
have Int hoi to made little progress in Austria. To they fully maintain the competition in point of in- 
fmd m i u it paintei or sculptor there would be a strumental performances— a taste which prevails ah 
niuttu of no nail ij.fficultv. I3ut when we come to well in the fertile parts of the empire, as in the Be- 
think of ii nsic , who can forget that Haydn and duded spots of Tyrol and CarniolA; forming a cu- 
Moruit wu< formed at Vienna? If they are inferior nous example of the results attendant on the conti- 
in giuce ami melody to Italian composers, they are not nued prosecution of an elegant study by a slow and 
to be butp is^cd in the grander powers of music. A apparently inanimate people. 

foreign^ 1 cannot receive a higher gratification at No country presents fewer examples of crimi- 
Vienna, than by being present at the Oratorio in nal offences than Austria. Year passes after year, 
commemoration of Ilaydn. Architecture is still in without any necessity for the infliction of a capital 
its infancy m Austria. An Architectural Society has punishment. Averse as the inhabitants are to French- 
been 1 itely instituted at Vienna, but raon of the pub- men, particularly in the shape of military invaders, 
lie buildings have been plunned by foreign artists, we know of no example, during any of the late in- 
Engraving, demanding rathe r patience than exertion, vasions, of those secret assassinations which occurred 
ha3 been cultivated there with considerable success. so frequently in Spain. 

4. r i he Austrian national character is marked by the Of the manners of the inhabitants of the rooun- 
ln rtei. same features as that of the German nation at large, tainous provinces of the empire, we may form an 
Sincerity, fidelity, industry, and a love of order, arc idea by fixing our attention on the Styrians and Ca- 
all conspicuous m them, and would long since have rinthums. The middle range of these fountains 
entitled them to fill a distinguished rank in the scale presents a bounty pasturage ; their upper p^rts are 
of European* civilization, had not their beneficial covered w ith tracts of snow, while the yew and fir 
operation been counteracted by a prejudiced go- arc the only trees which are seen to raise their heads 
veinment, a deficient system of education, and an d- amidst the tempest. The inhabitants of these tic- 
literate priesthood. The consequence of these un- vated districts arc simple, hospitable, and lehgious , 
fortunate drawbacks is the transmission of similar content with the produce of their land and cattle ; 
habits fi on / father to son. a blind adherence to old cheerful and frank os simplicity and moderate dc- 
usages, and an extravagant deference to hereditary sires can make them, they have no wishes beyond 
rank, in the promotion of civil aud military officers, the limits of their own territory. The only feeling 
which proved one of the great causes of the con- which prevails among them with any keenness, is re- 
turned defeats in the late wars with the French. ligious zeal. They are ardent Catholics, and ope* 

In Austria* as in Britain* females enjoy a great- to all the idle suggestions of an ilhtuatc priesthood. 
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They are in the habit of undertaking distant pilgri- 
’ mages, which flioy are taught to consider as the best 
means of obtaining the forgiveness of trespasses. 
Along their roads are scattered mystic chapels, 
crosses, and other indications of the exercises of de- 
votion. The traveller is often fortunate enough to 
find beside these religious erections a spring whose 
waters afford him a delightful refreshment, when 
pursuing his way along a confined valley. He finds 
himself here among a primitive race, who are unac- 
quainted with the arts of men in a more civilized 
state, and arc easily guided by an appeal to the 
heart. Their language is sonorous, and the echo 
which repeats the call from the mountain side, often 
proves a useful warning to the stranger when wan- 
dering from the path, or when approaching to the 
brink of a precipice. Often, in the course of his 
journey, does he ni^et with inscriptions, in which the 
hand of a friend or a brother has recorded the name 
of one who has fallen a victim to the storm or the 
torrent. 

5. Austria has long contained a considerable diver- 
sity of religious sects, without having suffered from 
their contests in any part of her dominions except 
Bohemia, the country of the well known John Huss, 
and Jerome of Prague. In the other provinces such 
excesses have been avoided, partly from the mode- 
rate character of the inhabitants, and purtly from 
the tolerant spirit of the Imperial Family. There 
can be no doubt, however, that, hud the Reformation 
happily made progress in the Austrian dominions, 
the result, as in the north of Germany, would have 
been a very material advancement in all departments 
of productive industry. Trade, manufactures, lite- 
rature, arc all cultivated with superiority in the north ; 
aiul if the agricultural produce of the south be larger, 
the cause is to be sought merely in superiority of 
soil and climate. Toleration, however, existed vir- 
tually for a considerable time back in Austria, and 
it received a formal sanction from a law of Joseph 
II., which extended indulgence even to Jews and 
Mahometans. The Archbishop of Vienna is the 
head of the Catholic clergy m a civil capacity ; 
but the Bishop of St Fallen appoints the regi- 
mental chaplains, and is accounted the superior 
of all clergymen doing duty with the army. Church 
patronage rests with the Sovereign, to the exclusion 
of the influence of the Pope. Convents, formerly 
numerous in Austria, have been considerably redu- 
ced during the last thirty years; but tlie church 
property is still very considerable. 

In computing the relative number of different 
sects, it is common to estimate the Catholics at two- 
thirds of the whole. Protestants are not numerous ; 
the Austrian people at large being too little enlight- 
ened to exchange a worship which dazzles the ima- 
gination by its pomp and ceremonies, for one whose 
chief appeal is to the understanding. The Greek 
church has no inconsiderable number of votaries 
scattered throughout Galicia, Hungary, Croatia, and 
Transylvania. These are superintended by a number 
of Bishops, some of whom recognise for their head 
the Archbishop of Leopold, while others, w'ho difter 
m point of creed, are under the jurisdiction of the 
Archbishop of Gran in Hungary. The latter are 
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particularly numerous in Transylvania. The follow- Ai u. i. 
era of the Greek church, in one part or other of the ^*v^ Vl 
Austrian dominions, are said to ex. ced the number 
of 2,000,(KK) a number in a >tato of gradual in- 
crease from the occasional influx of their 1 rub^n 
from Turkey, These new settlers are ger.c ia'l en- 
gaged in trade, and pass for possess i, ,io <■ light 
share of the address and artifice att limited to the 
Greek merchants of the present day. Galicia com- 
prises a body of Armenian Catholics; a ^oct not 
wholly unknown in Hungary. The Protestant*, in- 
cluding both Culvinitts and Lutherans, amount, pro- 
bably, to nearly 3,000,000 throughout the whole i ni- 
pire, of which Bohemia and Moravia contain a very 
insignificant proportion. The well known associa- 
tion of llerrn butters or Moravians, owes its origin 
to an Austrian province, and takes date from the 
middle of the fifteenth century. The number of 
Jews under the Austrian dominion may amount to 
600,000. Joseph II. took the lead of Bonaparte in 
an attempt to incorporate them with the mass of his 
subjects, by extending to them the enjoyment 
of similar privileges. He found, however, that 
their habits, if they jield at all, give way but 
very slowly, and that ages will be required to iden- 
tify them with their Christian tellow -subjects. In 
tolerating Mahometanism, Joseph had in view the 
promotion of commercial intercourse w ith Turkey, a 
number of traders of that country being in the habit 
of travelling, and even of settling in Austria. 

ft There exists a great diversity in the constitution Cmern- 
of the component parts of this extensive empire. Itnwnt and 
may be safely assumed, that the disadvantage fiornkm*. 
want of unity, already noticed, will infallibly continue 
to n considerable extent, until there be t -tnblished a 
greater similarity in point of legislation. \t piouit, 
each of the great divisions constitutes an unconnected 
body, and the whole resembles rather a fide rat ive as- 
sociation than one compact consolidated state. In the 
Austrian provinces, the constitution is understood to 
be founded on a great charter, passed so long ago as 
115ft. In Bohemia, the principal laws are of more 
recent date, and hardly go back two centuries. In 
Austrian Silesia, there exists a great complexity of 
public regulations, while Galicia, differing still more 
essentially from the other provinces, traces back 
the basis of its constitutional dependence on Aus- 
tria no farther than 1773. 

Hungary is wholfy distinct from the other di- 
visions of the monarchy, and claims to be governed 
by laws altogether different. The first of these is 
traced back so far as the end of the ninth century ; 
others date from the thirteenth, and confirmations of 
the privileges of the nobility, with limitations of the 
imperial power, were successively passed during the 
seventeenth and eighteenth centuries Here the 
emperor exercises the supreme power, Jonly through 
the medium of the States or Parliament. He may 
dispose of the great offices of the kingdom, but 
under the restriction of giving them notunly to na- 
tives of Hungary, but to men of a certain 'rank. In 
this land of aristocracy, no plebeian, of w hat ever ta- 
lents, is entitled to rise in a public office above the 
humble station of a clerk. Tlie Emperor is account- 
ed the constitutional President of the Diet, but lie 
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\6mim may delegate a representation to one of his great 
officers. A general levy, or " insurrection, * as it is 
termed, must, like otner measures, proceed from the 
legidative assembly. 

Ihe Match, or parliamentary* meetings, differ in 
diffeient provinces of tlie empire, but are gentrally 
divided into tour classes, the prelates, the higher 
nobility, the knights, or gentry, and the deputits of 
the boroughs. It is a general meeting of these 
cl issts that constitutes the Hungarian Diet. The 
pi elates have the right of voting hr^t. The nobility 
possess not only an exclusive title to public ap- 
pointments but the daughters of the less affluent fa- 
rm I u s irnong them are admitted to an establishment 
m convents, on piovmg then tank, or, as it is called, 
the n umbel of then quarters, m the manner pointed 
out by law. llie Diet of Hungaiy is generally con- 
vened onct in three years, and meets at Presburg 
or lludtt. The Prince Palatine, or, in his absence, 
the noble of highest lank, presides at the labulu. 
procetum , having on his right the pnmate, along with 
the archbishops bishops, md other dignitaries of the 
thuicli 1 he see ond board, 01 Tabula inch/ to turn t 
hns lor its president the imperial ripiestntativc, 
wink tlie thud division of tht Diet computes the 
deputies of tow is the stcretaues, and other inferior 
officei*- Ihe di libel ations pioteed eithu on tin 
propos lions of tht sovereign, or on the bill of griev- 
ance s of tin subjec ts Hie Diet is generally divided 
into di ambus, who discuss business separately, atul 
(ommunic iti with e icli other by tlie medium of 
members In ease of non agietmcnt, the whole are 
in rde to constitute om assembly, in which a decision 
is m ide by pluialit) of votes An act of the Diet 
lit ives the force of I ivv when sanctioned by the 
rmpeioi, 01 king, as he is mvjrubJy termed in 
II u y md it seldom hippens th it any senous 
division t ikes pi ite between the Diet md the execu- 
tive powir 

Such was fouucrly the extiavagance of aristocra- 
tic notions m Hungary, that no plebeian, or person 
ciuigtd in trade, could cany on, m Ins own name, 
iliw suit igamst one of the gentry. It was ntets- 
miv that the town where the plamtiff resided, should 
conic iorw ird and assume the cause of its citizen. 
I his absurd usage was abolished in 1802. Still, 
however, a pcasmt or firmer can seldom bung, m 
his own name, an action against one of the gently , 
lie must gentrall} do it through tlie medium of his 
superior or landloid Ihe light of possessing land 
m Hungary bung confined to the privileged classes, 
it follows Jiat a donation of land by tlie Sovereign is 
tantamount to conten mg a title of nobility. Ihe 
land cultured by the vassal is, of course, altogether 
the property of his supcnoi , but arrangements aie 
made for allpwmg the former to reap, a<? far as that 
is practicably m so ignorant a country, the fruit of 
his labour, j Ihe eorvees and taxes on the furs etat> 
so much cwnplam'd of n Tiance before the Revo- 
lution, pnlvail here in all thur extent. Hence the 
importance to the boroughs of acquiring the privi- 
leges of free towns, and enabling their inhabitants to 
possess land without a title to nobility, 

Ihe Hungarian landholder is exempt from all 
imposts Tithes, toll dues, a tax called the thirtieth 

\ol. ii, i art i* 
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penny, the pontnbutioo* for epbtiers, allposanve* Austria, 
hi* heed, unless he become pledged to them, 
wi$* his brethren, by a specific out of the Diet, la 
return for &U these exemptions! they aie bound to 
nsc en masse^ and to serve personally under their So- 
vereign, whenever a wai receives the approbation of 
a General Diet, It will not escape the observation of 
our readers, that these fiscal privileges, always the sub- 
ject of boast among the Hungarian, noblesse* and, in 
former years, not unfrequently a groundof quarrel with 
their Austrian Sovereign, do not* amount, in fact* to 
anything like on entue exemption. Public burdens, 
however disguised, full eventually, with a considei- 
able share of equality, on all classes. In Hungary, 
the inhabitants of the towns ate obliged to seek, m 
the enhanced price of the commodities, sold to the 
landholders, an indemtuty for their great#* share of 
taxation. The late Emperor Joseph II. was disposed 
to abiogate many of these pernicious usages, but 
his character was not well fitted, nor did he reign 
long enough to accomplish the takk. 

In the Hereditary provinces, oi Austria Pi oper, 
the power of the Emperor is much gi eater. In the 
eye of the 1 law, he is the supreme judge, the foun- 
tain of dignity, the centre of legislative as well as of 
executive power. He has a right to impose taxes, 
to regulate the affairs of the ihunh, and even to 
modify religious worship, in whatever is not account- 
ed a fundamental article of faith, lie may tolerate 
any religion, oppose the papal bulls, and prohibit 
the publication of the pastoral letters of bishops. 

This power, delicate as it is in a Catholic country, 
has been sometimes exeicised by the emperors, 
when they had occasion to urge political points of 
unpoitancc with the sovereign pontiff. At such times 
they have not scrupled to forbid their subjects to 
remit money to Rome, and have been known to in- 
terdict all correspond! nee between the Austrian 
and foreign convents. A more important preroga- 
tive is that which they possess to impose taxes on 
church property throughout Austua and Galicia. 

Ihe executive government of the Austrian em- 
pue at large consists of four great departments, and 
owed its piesent organization to the counsels of 
Maria Theiesa. One of these establishments regu- 
lates all home affairs , foreign affairs are managed by 
anothu. Mihtaiy matters are subjected to the 
third great department, while the fourth and last re- 
gidates the interior administration of Hungary. 

1 Rename of Aube is not confined, as is vulgarly 
imagined, to the Military Board , it is common to 
scvtidl councils, and is given, among otheis, to the 
Board of Finance. Another department, sufficient- 
ly indicative of the backward state of the science of 
government in Austria, is that which superintends 
the working of mines for public account. 

In this country, as m France, the attention of 
government has been lately given to a more easy 
exposition of the fundamental rules of jurisprudence. 

A first attempt was made so long as foityyeais ago, 

and a code was published m 1767 m eight folio volumes. # 

This performance had two great defects, its size and 

its want of classification by general rules W hile of 

little use to lawyers, it was wholly unprofitable to 

the public at large Instructions were accordingly 
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Austria, given to an eminent civilian, Von Horten, to recast 
it in a condensed and improved form* Considerable 
progress was made in this before the death of Joseph 
II. ; and in 17JH, under the auspices of the present 
sovereign, the flint part of the civil code came forth 
in a new form. A fiw year*? a r ter, the w Iiolo ap- 
peared in an amended shape, and government ap- 
pointed several local couuiiismoiin, with instructions 
to make reports on its applicability to the different 

K ovinces. Printed copies of the code were diMri- 
ited in all directions, and the universities enjoined 
to take it into mature consideration, 'flic definitive 
correction and promulgation of the code were ic- 
tarded by various causes, and particularly by the 
unfortunate wars with Fiance, so that its actual 
adoption did not take place until the beginning of 
1812. The ciiminal code had not been so Jonii 
withheld; it was promulgated in 180tf, and intro- 
duced into practice in 1804. 

7. In a country where the executive power is not 
subjected to animadversion, or to the exhibition of 
official statements, it is a matter of no small difficulty 
to compute the extent of the militaiy force. It was 
supposed that, in the campaign of 1805, the Austri- 
ans had on foot above 250,000 effUtive troops of 
whom nearly a fifth ueie cavalry. In that of 1809, 
this force of regulars was* backed by a conrideiable 
body of reserve, and by above 100 battalions of mi- 
litia, known by the name 'of lanrhvehr ,* but the state 
of discipline of the latter was not such as to offer 
any efffictual resistance to the progress of the 
French. The war establishment, in regular troops, can 
scarcely be estimated, we apprehend, above 250,000 
men ; and half this number may perhaps be taken as 
near the amount of her effective peace establishment. 

The irregulars in the Austrian .service are drawn, 
in a great measure, from Croatia and other provin- 
ces along the Turkish frontier. About sixty years 
ago, the greater propoition of the Hungarian troops 
fell under this dcsci iption ; but the wars with Prus- 
sia having taught, by dear bought experience, the 
value of discipline, the Austrian commanders, in 
particular, Marshal Lascy, gradually accomplished 
a change, and converted hordes of flying squadrons 
into compact and regular regiments. 

In the Hereditary States, and we believe in all 
the empire except Hungary, the levies are made, 
in the first instance, for militia duty, fiom which 
it is no difficult matter, in an absolute govern- 
ment, to accomplish a transition to the line. ^ln 
Hungary, recruits are levied in virtue of an act of 
the Sovereign and the States, after the promulgation 
of which, the different Magnates And means to enlist 
the requisite number on their estates. The chief 
disadvantage of the necessity of a legislative sanction 
in Hungary, is the publicity thus given to the extent 
of milituiy preparation. The length of service in 
the Austrian army has undergone alterations during 
the present age, and it now admits, as in Britain, of 
limitation by periods. In time of peace, the officers 
have no difficulty in obtaining a furlough for the 
greatest part of the year. Veterans and wounded 
men are entitled to admission at the militaiy hospital 
of Vienna, or to a small out-pension. 

Though, to an English traveller, manufactures 


would appear to have made little progress in the Aw\ 
Austrian dominions, they stand on a footing equal to 
that of their continental neighbours, and supply go- 
vernment with most of the materials of war. Cloth- 
ing, arms, ammunition, harness, are all furnished at 
different stations in Bohemia, Moravia, and the He- 1 
reditiiry States. The horses for the light cavalry 
are drawn from Huitgury arid Galicia ; tho^c for the 
heavy cavalry, chiefly from Bohemia and Moravia. 

The disposition of the inhabitants of most of the im- 
perial territories, is w’ell adapted to a military life. 

They are generally accustomed to pass tin ir time 
out of doors, to indulge in active exorcise, to follow 
the ohacc, and to occupy themselves with the care 
of horses. To such men marching and encamping 
i> but a slight variation from established habits. The 
lire of the nightly watch is not more uncomfortable 
than that of their smoky cottages; while a loaf of 
bread, a slice of coarse pork, and a glass of spirit*, 
supply them with all the nourishment they desire. 

In point of resources, therefore, Austria is one of 
the greatest of military powers. — her deficiency has 
hitherto been in their application. Too much atten- 
tion is given to the mi nut up of individual exercise, 
without considering how seldom these niceties can 
be made applicable to collective numbtis. Hence 
an endless list ol military instruction*, and a com- 
plexity of evolution, such as to be hardly pra< tic able 
in a review, still less in a day of battle. At the 
same time, there exist very material omissions in re- 
gard to the method of moving laige bodies of nun. 

Will it be believed, that the Austrian icgulatioiw 
contain no explicit directions for n change from line 
into column, whether for attack or defence ! Hence, 
in a great measure, the lo*s sustained at Esshng and 
Wagram by Jong exposure f <> the Frenrli aitilloiy. 

Officiul instructions are given for the manceuvrcB of 
battalions and region nts, but nothing is said of those 
of brigades, or larger divisions. 1 be consequence 
is, that the Austrians form llicir line veiy slowly, 
und find, when it is once fouued, a deal of difficulty 
in executing any other movements than those to front 
and rear. They have very little dixUi.tv in aepaiat- 
ing. reuniting, or supporting each otl ei at slioi t notice. 

The military schools nr Vienna having been found 
highly useful, the government has adopted the plan 
of establishing them elsewhere. 'J he consequence, 
it is to be hoped, will be a gradual tomcnon ot the 
defects hitherto attendant on ddiiicnt education and 
blind putronage. Few sen ires me more discourag- 
ing than the A Ubtrian to an officer u ho has not the ad- 
vantage of rank. 

8. In Austria, a country possessed of vry little fo-Fuw«ce«. 
reign trade, the taxes ait chiefly leviedJon the land, 
and on objects of interior consumption. Joseph II., 
desirous of new modelling this as well as other de- 
partments, proposed the adoption of a It nd and poll- 
tax on a uniform plan. As a necessary preliminary, 
arrangements were made for a general survey of the 
landed property of the empire, and sevcraVytars de- 
voted to that important operation. It vvas,\iowever, 
too unskilfully conducted to afford am thing like a sa- 
tisfactory ground to estimate the value of the different 
properties. No adequate allowance was made for the 
difference of plain and mountain, of fertile or barren 
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The ccm«equeac»e is> that the collection of 
this department of the revenue is still in a very im- 
perfect state, although the tax on land and houses 
(impot fancier) forms necessarily tN* chief part of the 
Austrian revenue. In Bohemia, Galicia, and the 
Hereditary States, this important tax fails equally 
on all classes ; in Hungary and Transylvania, it is 
borne, a* we have already observed, by the farmers 
and inhabitants of tow ns, to the apparent total exemp- 
tion of the noblesse. 

The impel ial demesnes form also a considerable 
branch of the Austrian revenue, particularly in Ga- 
licia. This source of income, ivluch would be very 
great in a country like Holland 01 Ihitain, where 
landholder* and farmers of capital would take the 
land at a rent, and relieve government of all farther 
siipoimtondoncv, i*» oomjmnitnely me onsiderable in 
a country when* tin tulniinhtratioii either has not 
the means or the judg.vu.nt to throw off its hands, a 
task which must always be unprofitiibly managed by 
servants little interested in the produce of their la- 
bour. These crown demesnes are to be carefully 
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distinguished from the personal * 4 ^ 

reigning family, the annual rental of which 
amount to L 100,000 Sterling a-year. 

Another branch of icvenuo is derived in Austiia, 
as in Fiance, from the exclusive manufacture and 
sale of tobacco. This monopoly extends over the 
Gennan dominions, but Hungary and Transylvania 
are not subject to it. Austria has likewise a duty 
on stamps hair powder, staich, and various objects 
of luxury, among others, on the touge used by the 
fair sex. Wine, beer, brandy, carriages, pleasure 
horses, ai e all subjected to taxation. A considera- 
ble income is levied fioin legacy duties, fees on titles 
of nobility, china, glass, and even fioin a toleration 
tax on the Jews. The financial enibai rassments of 
the countiy, necessitated, m 1802, an increase of a 
lull thud on these duties, along with the imposition 
of two taxes of a different kind — a poll and an in- 
come tax. This rapid augmentation of public bur- 
den* made it be calculated, that throughout the em- 
pire no less than a fourth of the income of indivi- 
duals found its way into the public treasury. To 
compute the total of the revenue is a point of no 
small difficulty in a country where taxes are compli- 
cated, and official accounts cither withheld or irre- 
gularly published ; but we are disposed to think, 
that L. 18,000,000 Sterling may form u probable ap- 
proximation to the gtoss revenue of this empire. 

The Austrian, like other governments, has had 
lecoutsc, its distress, to the circulation of paper 
money, — a\ieasurc attended with all the bad conse- 
quences incidental to immoderate issues on the part 
;y not responsible to its subjects. '1 he 
ceeds 150 millions Sterling ; two-thirds 
ever, being created by the issue of pa- 
o means deemed repayable at their no- 
In fact, the repayment of a fifth part 


of an authoi 
public debt 
of which, ho] 
per, are by 
minal amoi 


of that amount, will bi accounted a fair retribution 
of the debt contracted in this paper at an advanced 
stage of its depreciation. The rule at the treasury 
was to raise prices as paper fell, ard the eventual ad- 
justment of accounts between government and the 
stockholder will probably take place in a manner si- 


milar to that adopted in France after the dtitth of 
Louis XIV., under the direction of the brothers Pa* > 
ris, when a regular scale of estimates was formed on 
a retrospect to the value of government paper at the 
different periods of its issue. 

0. Agriculture is still in a very backward state Agriculture, 
throughout the Austrian dominions. The large pro- 
portion of church and other public lands, with the 
general want of education, have hitherto prevented 
the people from extracting an adequate return from 
their fertile territory. In casting the eye over these 
rich provinces, an observer is at a loss on which to 
fix ns most favourable to the exertions of the hus- 
bandman. The uneven surface of the Hereditary 
Stales rivals, in point of fertility, the extensive plains 
of IJungaty and Transylvania. Again, the portion 
of Poland, acquired by Austtia, was perhaps the 
i ichest division of that ill-fated country. The fol- 
lowing uiugh estinrite ha* been made of the appro- 
priation of i jspective proportions of the empire. ^ 

Taking 70 as the integral, leprescntmg the whole 
surface, we shall have for 

Mountains, heaths, marshes, lake*, roads, - 2 (i 

Lund under tillage, - - - - 12 

Meadows and pasturage in an inclosed or im- 
proved state, - - - - 7 

Pasturage in a rude state, - - - 4 

Wood* and forests, comprising all unclean d 

tiacts - J 8 

Vineyards and orchards, - - - 

70 

The produce of the land along the Danube, from 
Vienna to the Havanan frontier, has been greatly 
increased within the last half centuiy, by the use 
of mai 1. '1 he traveller, in pursuing this tract, sees 

in all directions a quantity of marl pits, wrought with 
great activity. Bohemia is naturally fertile, but its 
agriculture is in a very backward state, from the con- 
tinued prevalence of feudal usages. Moravia has 
made greater progvess, and furnishes an annual sup- 
ply of corn for export. Hungary is in many parts 
so fertile as to produce an abundant crop, with very 
little exertion from the labourer. Here may still be 
seen the primitive practice of treading out the corn 
by horses and oxen, dalicia, under a better system, 
might he rendered productive in the highest degree. 

The same 1 voids in regard to the adjacent Polish pro- 
vince of Buko wine. Maize is cultivated in Hungary 
and Transylvania ; millet in Hungary, Sclavonia, and 
Carinthia ; and even rice is found to answer in the 
marshy districts of Temeswar. * 

The product of the Vine, though fhr short of 
what it might be rendered, is a source of consider- 
able wealth to Austria. The well known tokay is 
raised on the last chain of the Carpathian range, in 
the neighbourhood of the country of Zemplin. The 
district where it is cultivated is of the extent of 60 or 
70 square miles ; its qualities are various, the richest 
kind proceeding from the grape, with little or.no pres- 
sure, while the inferior sorts are said to be made of 
the dried grape, reduced into a sort of pap, and 
mixed up with other Hungarian wines. We must 
not take for granted, that all the wine sold under the 
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AQ9tiia. name of tokay fa the product of the district just men- in which the Saline substance is frequently observed Ansk 
S - IP V W tioned. The dealers find this fashionable name a very to have made its way. 

convenient passport for the produce of the adjacent Manufactures have of late years been consider- 
districts, so that even in Vienna there is not a tenth of - ably on the increase throughout Austria. Few. " 

real tokay among the wines sold under that designation, countries are more abundant in the supply of r*w * 

Tobacco is cultivated to a great extent in. Hun- mates id la, and this substantial advantage received 
gary and other parts of the empire. Hops are a powerful, though ill-judged, co-operation on the 
raised in Moravia and Hungary, but more particu- part of Joseph II., who thought* it expedient to 
iarly in Bohemia, where in some distucts they arc resort to a prohibition of seveial kinds of foreun 
said to approach in quality to those of England. manufactures. Linen and hemp may be called the 

The stock of horned cattle is said to have de- staples of the Hereditary States and ot Bohemia, 

creased of late years in the Austrian empire, in Diifcient qualities are fabricated in different pL.rcs, 
consequence of the introduction of largo numbers Moravia having generally the coarse stuffs, while 
of sheep. It has been computed, on a rough cal- certain parts of Bohemia carry the fabric to a point 
dilation, that the Austrian dominions comprise about of great nicety. The rudei provinces of Galicia, 
two and a half millions head of cattle, above five Hungary, and Transylvania, have made little progress 
millions of sheep, and about one million of horses, in these branches of industry, or in the manufacture 
The Hungarian horses* aie small, but active, and ca- of cotton cloths, which is considerably diffused through 
pable of great fatigue. Many of them ore actus- Bohemia and the Austrian states. Spinning ma- 
tomed, in their early years, to wander in a wild state chines have been intioduced from England, but the 
along their vast pastures, and arc caught only when of price of the raw material is necessarily enhanced by 
an age to become fit for service in the field. Galicia the distance of land carriage. Woollen cloths are 
and Moravia contain a large proportion of the above made throughout the empire, particularly in Moravia, 
mentioned number of* horses. The remainder arc but the quality in the remote provinces is very inferior, 
chiefly in Lower Austria ; for neither Bohemia, nor No country is better adapted to excel in hard- 
tile mountainous tracts on the south of the Heredi- ware manufactures than Austria. The mines in Bo- 
tary States, contain any considerable number. There hernia, Styria, Carinthia, and Upper Austria, supply 
arc four public establishments for the purpose of an abundant store of excellent materials. The stt el 
training houses in Austria, the principal of which is of Carinthia and Styria is known and highly pn/ed 
at Mezaehcgycs in Hungary. In this, unquestion- in England. Vienna, Prague, and KarKbad, ton- 
ably the greatest institution of the kind in Europe, tain manufactures of this metal, and arms are made 
there ore no less than ftOO mares, of German, Bessa- in great abundance in more than a dozen of diffen nt 
rabian, Moldavian, Spanish, ofllungariap extraction, towns. Glass has long been made in great quantities 
Mines and 10. Hungary and Transylvania possess mines both in Bohemia and the neighbouring province*, blit 
Manufdc- of gold and silver. They have also what is much the long continuance of the late wars was unfavoui- 

hucs. more favourable to the increase of their produc- able to the ornamental species of this man uiactuie. 

tive industry, excellent mines of copper. The tin 

of Bohemia is compared to that of Cornwall, as The course of recent events has thus unexpectedly Coiirludins 
the iron of Styria i> to that of Sweden. These me- restored, and, in fact, more than restored, Austiia to ° ,)sn ' a - 

tallic treasures are not confined to a single province, her high station among European poti ntates. The tlolls * 

but sufficiently scattered to diffuse the means of cm- long continued exertions of Britain, the unsparing 

ployment throughout various parts of the empire, sacrifices of Russia, and, more than all, the exti.u a- 

Another minerul product of the highest importance gant attempts of Bonaparte, have redeemed the 

is coal, which is found in various spots of Bohemia, past errots of the cabinet of Vienna, and enabled In i 

Moravia, and Hungary. Thirty mines are already to reap the richest harvest of any of the allies fiom 

ascertained to exist in the latter country, although the spoils of the French empire. Her influence 

so backward is the application of capital to useful over the south of Germany jc strengthened, aud her 

purposes, that only two of them are as yet wrought, ascendancy over Italy, formuiy one of her weakest 

In Bohemia, Styria, and Lower Austria, this important sides, is materially increased. The Low 1 Countnes, 

branch of industry has been somewhat more cultivated, however rich and fertile, wer<* at too great a dis- 

in consequence of the vicinity of the coal to iron ore. tance from htr other dominions, and too little con- 

Mines of* rock salt aie found in various parts of nectcd with ner by manners or nationalVeeling, to 
the Empire. Those of Boclmia and Wieheeka form a liist rate object of her policy, f is not too 
in Galicia are known to be the greatest in Eu- piuch to say, tliut the loss of them is full/tompt n^at- 
rope. A number of others are found along eat h side ed by the consolidation given to her ifilian acqui- 
of the great Caipatlnan chain: nay, they extend, aitions by the incoi position of the Venjtian States, 

with greater or Uss intervals, all the way from Mol- In the present state of France, there scLms no like- 
davia to Sunhia, along a tract which, including a va- iihood of a renewal of a military contest with Austria, 
rietv of windings, is not short of 12000 miles. "I his for many years. Italy is now doubly foruded ug mist 
tract comprehends the salt mines oi Wallachia, Tran- invasion , and tlieprt sent generation of Frcnuinu nvwll 
sylv ama, Galicia, Upper Hungary, Moldavia, Uppci listen to no enterprises of ambition beyond tie Rhine. 

Austria, Styiia, Salzburg, and finally of Tyrol. 'ihey Austria may thun enjoy profound peace, if slu be not 
are found either at the base or on the ascent ofgn.it deluded into projects of aggrandizement on the oidc 
mountains; the salt extending in horizontal oi un- of Turkey, oralarmed into a Minggli with Russia on 
dulating strata, and alternating with strata of day, account of her possessions in Poland. 





The writers upon Austrian Statistics are very mt* 
merous ; but we shall content ourselves with refer- 
ring in this place to the lately published and instruo 


rive Work of M, M&re^l entitled V$g#ge Austria 

m Avtriche t OH Essai siatittigw eigeographiguem? <%t Avr&rfrf 
Empire . Paris, 1814* 4 vqIs. 8vo. d.) 



AYRSHIRE, a county in the west of Scotland, 
considerable for its population and industry, is bound- 
ed by Wigtonshire und the stewartry of Kirkcud- 
bright on the south, by the counties of Dumfries and 
Lanark on the north-east and east, by Renfrewshire 
on the north, and by the Irish Sea and the Frith of 
Extent. Clyde for about 70 miles on the west. It contains 
about 1()3£) square miles, or Mi 1,960 English acrQfc 
of which nearly the half is under cultivation ; besides 
several small lakes, Loch Doon being the largest, ex- 
tendyig to about six square miles more. The three 
bailiaries of Kyle, Cunningham, and Carrick, into 
which this county is divided, have been described in 
the article in the body of the work, to which the 
reader is referred. The rock of Ailsa, and the Mei- 
kle and^ Little ('umbrae, situate from li to 3 miles 
from the coast of* Ayrshire, and nearly the same dis- 
tance from the Isle of Bute, are attached to this 
\ lined ind county. (See Hi kkides.) The valued rent is 
,,d * L. I<)l,(j05, 7d. Scots and the real rent in 1811, of 

the lands, was L. 336,47 1, 10s. and of the houses, 
L. 2 2, 8 ‘2 3 Sterling. The division of property is 
considered not unfavourable to the prosperity of 
the different classes of the population, though it 
appears that more than a third part of the whole 
county is held under settlements of entail. The 
ad\ antages possessed by Ayrshire, besides its sea- 
coast and seven al excellent harbours, may be traced 
to the coal and limestone found in great abundance 
in almost every part of it, — the one so necessary to 
its manufactures, and the other to its agriculture ; 

s,,, l ,MI * and the thief natural disadvantage under which it 

c 11,1 it '* lahouis is the humidity of its climate, aggravated by 

the quality of the greater part of the soil, which is a 
t< li.ii ions cla). 

Agricultuii. Agriculture, according to the more approved 
corn sex of management, has nevertheless made con- 
siderable progress of late in this county. The old 
rotation of three consecutive crops of corn, fol- 
lowed b) six yeais hay and pasture, has been very 
generally abandoned in the new leases ; and, on the 
better soils, an alternation of white and green ciops, 
and an interchange of tillage and pasturage, as in 
the eastern counties of Scotland, begin to prevail. 
The dairy is, however, the chief object of attention 
to the Ayi'^ire husbandmen, and their valuable breed 
of cows anwiih,yet mild cheese, known by the name 
of Dunlop clleesc, are in great repute in most parts 
of Britain. I, heir hordes, under the general name jAl 
C lydesdale t * Lanarkshire horses, are equal, if n W 
superior, to t lose of any other race in the Island ; al- 
most every simll farmer, and the farms are too ge- 
nerally sma/ ei her resting one or more himself, or 
purehasing/t!i( ni when xoutig, and res lling them to 
the eastern counties after a year or two of vety mo- 
derate* labour. After all it must be admitted that 
the agricultuic of Ayrsluie is much behind that of 
the counties on the east coast. No regular sv -tun 
of cleansing and manuring the soil, nor of fiilowing 
and draining the wet lands to be acui throughout 


the greater part of the district. The size of the 
farms is commonly from 50 to 150 acres, affording 
little room for the employment of capital, or the di- 
vision of labour ; and yet the rents are surprisingly 
high — of some favoured spots not less than eight 
pounds or guineas the acre, 

Ayrshire, us a manufacturing district, seems to Manufoc- 
stand next in importance, among the Scottish coun- lnrw * 
ties, to the contiguous shires of Lanark and Ren- 
frew. Various branches of the woollen manufacture 
are carried on to a considerable extent in different 
parts of it, in Kilmarnock alone, to the value of 
L. 30,000 yearly. Carpets, and the coarser fabrics, 
give employment to a considerable proportion of the 
inhabitants of that thriving town ; and besides several 
public establishments there, and in other parts of the 
county, many private families in almost every parish 
take a share in the manufacture of blankets and 
coarse cloths ; a part^f which, after supplying their 
own w'&nts, is carried to the fairs and markets of the 
county. Beith has long been noted for its thread 
manufacture. The cotton-works at Catrine are by 
far the most extensive of all its manufactories ; em- 
ploying, In 1811, 900 hands, who are said to have 
spun into yarn 10,000 lbs. of cotton wool, and made 
35,000 yards of cloth every week. At Muirkirk and 
Glcnbuck, pig and bar iron are wrought to a great 
extent, and founderies have been erected there* and 
in other places. Leather, saddlery, cart hen- ware, 
kelp, i^alt, are the only other kinds of manufacture 
worthy oi* notice in this county. 

Ayr, Irvine, and Saltcoats, were, till very lately, Commeirr. 
the only harbours much frequented, and at these 
places there has long been a little trade with Ireland, 

America, and the Baltic, and a considerable trade 
coastwise. In 1807, the port of Ayr had 54* vessels, 
of which the burden was from 4000 to 5000 tons, 
and 82 vessels belonged to Irvine and Saltcoats, 
which carried 6*795 tons. Coal is the stuple article 
of export, and corn the most considerable of its im- 
ports ; the ports on the Clyde having hitherto been 
the grand emporium of the west of Scotland. 

This county exhibits instances of public spirit in 
its great land proprietors beyond any other m Scot- 
land, or probably in the British cmpiie. The har- 
bour, and other works carrying on at Ardrossan, un- 
der the auspices of the Earl of EgJinton, and the 
harbour of Troon, and the railway from thence to 
Kilmarnock, formed almost entirely at the expence 
of the Duke of Portland, are worthy monuments, 
no less of the enlightened judgment and energy, than 
of the wealth of these two patriotic noblemen , and 
the distant prospect of remuneration, which it is 
much to be wished should be realized, can del rat t but 
little from the merit of such grand and princely un- 
dertakings. 

The haibour of Ardrossan will, when completed, A Mlio^san 
bo one of the idlest, most cup iciotis, aid most ac- Haiboui. 
cessible on the west coast of Britain : possessing * 
many ad \ antages over the luu hours in the Filth 
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Ay whiie. of Clyde, aituat* in a narrow channel, which 
can be navigated only when the wind blows from 
particular points, and which, for upwards of 20 miles 
below Glasgow, is both shallow and dangerous. A 
circular pier of f)00 yards was fini*hed in 1811, and 
everything was then ready to begin the wet-dock, 
which, according to Mr Telford’* plan, was to con- 
tain from 70 to 100 vessels in water l6 fee t deep. 
The works have rather languished of late, and are not 
likely to be completed soon without public aid. It 
was part of the Earl of Eglinton s plan to raise a neat 
regular built town at Ardrossan, in which some pro- 
gress has been made ; and he has constructed excel- 
lent baths which draw to it a number of visitors at 
the proper season. 

The harbour at Ardrossan was only a part of tin* 
gcneial plan, and that from which, viewed by itself, 
the smallest advantages perhaps were to he expected. 
The leading idea was to open up a direct communi- 
cation between Glasgow, Paisley, and other large 
tow ns in the vicinity, and the west coast, instead of 
the present ciicuitous passage by the Frith of Clyde. 
Canal A canal was therefore to he cut from Glasgow to 
Ardrossan, about 31 J miles, at the estimated ex- 
pence of L. 125,000. Of tliih dWy a third lias been 
yet executed, that is, fioui Glasgow to Johnstone, 
and this part has cost about L. 90,000. 

Troon Hai- The harbour at Troon, connected as it now is 
hour. with Kilmarnock, by means of an excellent rail- 
way, seems to possess almost all the advantages of 
that of Ardro.ssan, and promises to become, in a 
much shorter period, of vast utility both to the po- 
pulous country around it, and to the noble under- 
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taker. The pier is now carried into the tea more dv dp , 
than #00 varus* and it is proposed to extend it 100 
yards farther. At the present extremity , there is a 
depth of 17 feet at low water. One graving dock, 
was finished about three y r ears ago, which is much . 4 /■ 

resorted to for the repair of coasting vessels; and * ' 
another, 37 feet wide at the gate, is neatly complet- 
ed, which will admit vessels' of almost any burthen. 

Extensive warehouses have been erected ; and a yard 
has been opened for building vessel*, which is likely 
to be well employed. 

Tlie railway from Troon to Kilmarnock, a dis- Railw.n 
stance of 10 nnles, is now completed, and answers all 
th® purposes for which it was originally intended. 

There are upwards of 3000 acres of coaflidds in its 
course, which must in time indemnify the Duke of 
Portland for his outlay botli on this and the haibour. 

Coal* have been hitherto the principal article of 
conveyance towards the Troon, at the rate of J00 
tons daily ; and from thence timber, iron, grain, &c. 
are transported to Kilmarnock ami the country ad- 
jacent. One horse draws with case five tons down- 
wards to the Troon, and three* tons upwards to Kil- 
marnock. Put locomotive engines, upon the prin- 
ciple of Mr Stephenson of Newcastle, promise toon 
to render horses unnecessary. The machine weighs 
3$ tons, and can carry along with it 25 ton., at the 
rate of four miles an hour upon an avu.ye. T Ills 
railway has cost the Duke upward* of f.. and 

the harbour is estimated at about the suim* sum. 

The comparative population of Ayrshire, as taken Popu’iton 
under the acts 1800 and Ibll, will he seen liom the 
following abstract : 
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DISTRICTS. 

HOUSES. 

OCCUPATIONS. 


PERSONS. 

1 

By how 
many 
Families 
occu- 
pied. 

1 

1 

a 

a 

u 

Ptreoni 
'chiefly em- 
ployed in 
Agncul- 
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Pei sons 
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ployed in 
rmdc, Ma 
nufacl urea, 
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hi the two 
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Males. 

Fcin.dc*>. 

Total ot’ 

Pei sous. 

Garrick 

2603 

2900 

69 

i 7388 

4023 

2141 

«*10 

7112 

1 1.7.32 

Cunninghame 

5618. 

8050 

«.> 

12,220 

22,140 

2532 

17,10.5 

20,027 

J7J92 

Kyle 

53 82 

715)3 

118 

13,377 

15,382 

4087 

15,8(>1 

17-501 

3.M6-1 

1 13,603 18,143 

272 

' 33,185 
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89,666 

44,040 
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Inhabited. 

By how 
many 
l‘ amities 
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•9 . 

83 

“1 
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turc. 

iFamilies 
chiefly em- 
Hbyed in 
Trade, Ma- 
nufactures, 
or Handi- 
craft. 
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\ 

Carrick 

2997 

3450 

132 

1474 

1335 

641 

7665 

8557 

16^22 

Cunninghame 

6 206 

10,167 

138 

1725 

6 133 

2309 

21,390 

24,737 

46,127 

Kyle 

6204 

7877 

15)2 

2186 

5 886 

1805 

19,451 

22,154 

41,605 

I 

15,407 

21, HH 

462 

5385 

11,354 

4755 

48,506 

55.448 1 

103,954 
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AZORES, of W*STE*K JstAWiHr.' TIi&e fo^i, 5 
range situate hi the Atlantic Ocean/ extend- 
ing in an oblique line from nortliwcst to south-eust, 
•between the 87th and 40th degrees c north latitude, 
r . ' and the 23 th and 82d degrees of%est longitude. It 
lias been a subject of sonic controversy among geo- 
graphers, to what quarter of the world they ought to 
be referred. Originally attached to Africa, they were 
afterwards, with evident impropriety, transferred to 
America, and are now more generally viewed as part 
of Europe; though their connection and gene- 
ral resemblance to the other African groups, rather 
incline us to adhere to the first arrangement. 

It does not appear that the ancients had any 
knowledge of the Azores, or of any group in this 
sea, except the Canaries, to which they finally applied 
the celebrated appellation of the Fortunate Islands. 
Hut the Arabian geographers, Edrisiaud lbn al Var- 
di, describe, after the Canaries, nine other Islands, 
situate in the Western Ocean. That these were the 
Azores is rendered highly probable, by considering^ 
that their number is exactly nine ; and that mention 
is made by these writers of the abundance of a 
species of eagle or hawk, a circumstance which af- 
terwards appeared to the Portuguese so remark- 
able, that they derived the mime of the Islands 
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prize*, they' fell in, off St Michael's, with 
great fleet of Spanish galleons, consisting of twen« 
ty-four sail, two of them carak* of 1000 or 1200 
tons* They attacked them, however, without he- 
sitation, hoping to cut off some straggling mem- 
ber of this great, body. It will not surprise our 
readers, that they were unable to make any im- 
pression upon it; but they retired without loss. 

In 1387, Sir Francis Drake, after having swept 
the harbour of Cadiz, soiled for the Azores, where 
he took an East India carak, richly laden, and 
the first that had ever fallen into the hands of the 
English. In 1589, the Earl of Cumberland fitted 
out a squadron, sailed for the Azores and made nu- 
merous prizes. 

Under the active administration of PotObal, con- 
siderable exertions were mode for the improvement 
ofWhe Azores; but the stupid and bigoted govern- 
ment which followed, rather tended to destroy these 
benefits, and to taake the Islands take a retrograde 
course. 

In giving a description of these Islands, we shall Si Michael, 
begin with St Michael, the largest and most po- 
pulous, and the 1 one in which the peculiar physi- 
cal structure of the Azores is exhibited on the 


from it. The climate in which they arc placed al- 
so makes them north of the Canaries. Sonic other 
coincidences might be pointed out, did our limit® 
permit ; and* upon the whole, we see no reason to 
doubt, that the Azores are really the nine Islands 
enumerated by the Arabians; though two of the 
number might probably be Madeira and Porto 
Santo, while the small Islands of Corvo and Flores 
might remain unnoticed. The Arabian writers re- 
present them to lui'-e been populous, and to have 
continued cities of some magnitude; but state, that 
the inhabitants had been greatly reduced by intestine 
warfare. 

The first European discovery of this group is 
claimed hv the Flemings. The Portuguese, eagerly 
bent upon pursuing their career of navigation along 
the coast of Africa, did not readily turn into any- 
other direction. A Flemish merchant, called Van 
dor Herg, is reported, in sailing from Lisbon, to have 
been driven upon these shores. The intelligence 
ho on reached the court of Lisbon, where it excited 
considerable interest. It is even said that Prince 
Henry went in person to examine the value of this 
new discovery. The Islands began, in ] 459, tube 
planted and colonized ; and in so fertile a soil, the 
inhabitants rhoidly multiplied. In 146 'f), Alphonzo V. 
is said to havegrantod them to his sister the Duchess 
of Burgundy; though, in that case, they must have 
soon reverted to the Portuguese crown. In 1380,.; 
they fell, withphe other Portuguese territories, un- 
der the dominion of Spain. The Azores were at 
this time tin* grand rendezvous, in the voyage 
homewards, 4f the fleets, which came laden with 
the wealth of both the Indies. Hence they be- 
came a thqfltre of that maritime warfare, which was 
carried on with such spirit by the English under 
Queen Elizabeth against the peninsular powers. In 
I58b\ Sir Walter Ralegh equipped two pinnaces 
of 35 and 40 tons, the command of wliieh he gave 


greatest scale. St Michael consist® generally ot 
a fertile plain, but diversified by an infinite va- 
•' riety of hills and mountains, all bearing evident 
marks of volcanic action. The centre of the 
Island contains chiefly small conic hills ; but the east 
and west quarters rise into lofty mountains, with deep 
valleys and lakes intervening. The face of the coun- 
try is almost everywhere smiling; the plains are co- 
vered with luxuriant crops ; vines and oranges grow 
on the hills ; and even the mountains are adorned 
with myrtles, laurels, and other evergreen shrubs. 
All appears a paradise ; nor could the observer, at 
first, suspect that this was a spot chosen, as it were, 
by nature for the display of all her most terrible phe- 
nomena. The form of the mountains, however, soon 
indicates their history. There arc few, which, after 
being moulded by the volcano, have not been rent 
by the earthquake. In some cases, the chasm is so 
complete, that a level path has been formed between 
the fc\crcd members. One of the most remarkable 
appearance of this kind occurs in the Porto do 
Ilheo, a small Island about a quarter of a mile from 
the harbour of Villa Franca. Here n volcanic rock, 
~()00 feet high, has been completely split, exhibiting 
a chasm 89 feet wide, from the top to seven feet be- 
low the surface of the water. Jt foims thus, for a 
few small vessels, a harbour, perfectly safe from 'very 
vicissitude of the weather. 

In the year I5f)l, there appears to have boon a 
most tremendous earthquake felt all over the Azores, 
but which shook St Michael for twelve days without 
intermission. Since that period, there is no record of 
any such great convulsion, except one in 1757. of 
which we have no particulars, and it was probably 
much less formidable ; nor are any of its volcanoes at 
present in a state of action. Hot spiings abound in 
every part of the Island ; and from almost every cre- 
vice, vapour is seen issuing. But the most remarkable 
phenomena arc the Caldcirae, or boiling fountains, 
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"• which rise chiefly from a valley titled the Furnas, near 
the western extremity of the Island. The water ascends 
in cotunins, to the height of about twelve feet, after 
which it dissolves in vapour, forming clouds of va- 
rious shapes* and colours. The heat is such as to 
boil an egg iu two minutes ; though the sulphureous 
impregnation unfits it for being employed in such 
purposes. The ground m the immediate vicinity is 
entirely covered with native sulphur, like hoar frost. 
At a smalt distuncc is a remarkable phenomenon^ 
called the Muddy Crater, whose vertex, of forty-five 
feet diameter, is on a level with the plain. Its con- 
tents are m a state of violent and continual ebulli- 
tion, accompanied with a sound resembling the 
waves of a tempestuous ocean. Yet it never rises 
above its level, unless occasionally to throw to a 
small distance a spray of the consistence of melted 
lead. The Furnas abound also in hot springs ; 
some of which it is impossible to touch without 
being scalded. There is almost* always, however, 
a cold spring near to the hot one, so that they 
can be brought to any temperature that may be de- 
sired. These springs, after being long neglected, 
have, within the last half centuiy, been greatly re- 
sorted to, and the cures performed in cases of palsy, 
rheumatism, and similar maladies, are said to be very 
wonderful. 

St Michael ib about 50 miles in length, and varies 
in breadth from 5 to 12 miles. The plains are fern 
tile in wheat, barley, and Indian corn ; while vinQj^ 
and oranges grow luxuriantly on the sides of the 
mountains. They arc made to spring even from the 
interstices of the volcanic rocks, which are some- 
times blasted in order that they may receive the 
plants. Raised in this manner, they are said to be 
of superior quality ; but the great expence originally 
requued in such a mode of cultivation, confines it to 
persons of some capital. The western part of the 
Island yields hemp, which might be raised to a con- 
siderable extent. There is also a mountain called 
Ptto tlv frr , which appears to be rich in iron, though 
no means are at present employed for extracting the 
ore from it. The exports consist of wine, fruit, and 
provisions. Foreign intercourse used to be confined 
rigorously to Lisbon; but since the emigration of 
the court, the inhabitants have assumed the privilege 
of tiaflicking directly witli England, America, and 
othir countries. After defraying the expence of 
its local government, it yields 1.28,000 of levenue 
to the mother country. 

The piincipal town in the Island is Ponta del (iada, 
wlnth contains about 12,000 inhabitants. It is built 
with tolerable regularity, the streets being straight 
and bioud: the religious edifices are numerous and 
elegant. The) consist of two large convents of the 
orders of St Francis and St Augustin, four convents 
for professed nuns, and three recolhimentos for such 
as are not professed. The harbour receives only 
small vessels, l'hose of any magnitude must anchor 
in an open road, which, though not dangerous, can- 
not be kept during the picvah nee of southerly gales. 

It is, however, the best roadstead in the "island. 
Ribcira Grande is also a large town on the *outh 
coast, containing nearly as mary inhabitants a» Pon- 
ta del Gada. It has two large convents, and there 
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are several warm springs situate in its neighbour- Mo*** 
hood. Yilfa Franca, also, though nearly destroyed 
by the earthquake of 15J)1, 1* now a considerable T 
city. Alagoa, Agoa de Pao, Porto Fcrmo/a, and a 
few others, are also of* some magnitude. The whole 4 , 
number of inhabitants in the Island is estimated at 
80,000 or <>0,000. The character of the people ap- 
pears to beho6pitable, but indolent and luxurious, and 
they are entirely under the dominion of the priesthood. 

St Mary is a small Island immediately adjacent tostM.uj. 
St Michael's, through the medium of which its trade 
is conducted, as it has no good hat hours of its own. 

It produces wheat m abundance, and exports a con- 
siderable quantity. I he soil is composed of day, 
which is partly manufactured into potli ly. 

Tercera, though smaller than St Michael, being Ten cm. 
placed in a more central position with icsput to the 
other Islands, has been chosen as the scat of Govern- 
ment. The port of Angra is also superior to any 
of those in St Michael. This Island does not ex- 
hibit nearly the same extensive traces of volcanic ac- 
tion : the summits of its mountains are generally le- 
vel. It is represented by Adanson, however, as en- 
tirely composed of volcanic products. Its lava, he 
$ay»> is of a thicker grain than that of Tenenffe. It 
abounds iu grain and cattle ; but its wines me infe- 
rior, and its fruits raised merely foi internal con- 
sumption. The residence of the Government ren- 
ders tile society somewhat supenoi to that which is 
found in the other Islands. Tht number ot inhabit- 
ants is estimated at 50,000. 

Fayal is the most frequented of all the Islands, as I\i> tl 
its harbour is the best in the Azoics, and it lies di- 
rectly in the track of vessels that are dossing the 
Atlantic in any direction. The principal town is 
called Villa de llorta. Captain Cook obscivts, that 
all sqrta of fresh provisions may be got here ; the 
bullocks and hogs good, but the sheep small and 
wretchedly poor. The town is defended by two cas- 
tles and a wall, both in decay, and serving rathei loi 
show than strength. The city contains two c onvc nts 
for monks, and three for nuns, with eight church* s. 

These are the only good buildings in it ; no othci 
having glass windows. The bay is two miles in 
length, and three quaiters of a mile iu bicadth, 
the depth of water from six to twenty fathoms. 

Though a good road, it is not altogether fiec fiom 
clanger in S8W. ami SE. wind 4 *. * 

A considerable quantity of wine is exported fiompuo 
this place, under the appellation of Fayal wine; but 
it is really the produce of Pico, one of the most remai k- 
able of the Azores. This Island is c ou'poscd of an 
immense conical mountain, rising to the/icightof 7000 
feet, and bearing every trace of volcanic foi motion. 

The soil consists entirely of pulverized! lava, and the 
ground has even been said to soum) hollow when 
struck. All the low r er parts of the mountain arc in 
the highest state of cultivation, undVcovcrcd witli 
vine and orange plantations. The vnne annually 
exported amounts to about 5000 pipes. It forms 
a sort of inferior Madeira, which, selling .Ip per cent, 
cheaper, is in considerable demand. Pico pioduccs 
also a valuable species of wood, resembling, and*, 
equal in quality to, mahogany. .mUsT* 

Graciosa and St George are two small Islands, si- (noigc. 
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tinted between Tayal and Terccra Gtaciosa is gioup of rocks bur^t forth, flinch gradually mere*** A«oia» 
elm fly noted foi the extreme beauty of its aspect ed till they covered *ci ml miles in ciuiimftwnce, luhiLn 

^ and seme ry St George Ins recently been exposed and, after being shattered by a new earthquake, 

to out of those awful visitations to v ueh the \/ous sUtltd at length mt > a solid consistence 
iu subject In 1S08 a cildrfri, spuite in the A n motive of a similar phenomenon is i\en in 
ctntic of u Ishnd, w is obsenid to hi in i stitt of the SJcl Volume of the Philosopher! fia/st Ik 
\ loh nt fu mint it ion It conti nicil, dui mg si vet >1 John Robison, nu&to of a small usstl, it utatid to 

days to emit subtur uu oils noisis, and to ciusi hive aimed on the Kith Dec < niheM IPO it Icru 

violent convulsions thiou^li iviry pjri of the Inland ra, “ neit which Island lie saw a fire bicak out of 

\t length tin gint 1 1 i^is <m, vit strums of the sei.” On li s aimalat Aogra tin govimoi * 

fire issued forth in evi ly dneition with clouds of hit ed hih vessel im the purpose of going to Mt v it 
smoke, winch, but foi the vole inic h h lil would have “ On the 19th,” *e he, “ at two afternoon \u 
involved iwry tiling m midnight djikniss. Hie m ulc an Isl md nil fnc and ftmokt. Ihc ashes fill 
pi limp 1 stic mi took its dilution tow irds the he iu- on uui di e k like li ul and snow Hit fire and «moki 
tiful town of lisuli win h it scenud on file point roared like thumb i oi gieat guns " ^ Io adds, tint 
ci sw jllow m n up, but suddenly changing its dnee- qumtitics of pimuu stone (probabI> common lav i> 
tion iiibhcd into the sc i by i different eh innol, — i mil of half broiled fish, w tie found flo i ting on the 

lnpp) evint which siipiistition abCiibtd to the sc i in its viunit). 

piiMiscf the I7|suline nuns Man) bundled acres \ Mimlai phinomenon tool place in Fthiuary 
of futile hml howevu, wuc eovued with scone 18U, about half a It i^ue fiom the western ex 
and ishm some lives wire lost, and a genu il gloom tremily of the Is] me! ot M, Mu hail It seems 
ind c instil nit ion diffused throughout the Island to hive bun attended with ncail) the usud Bymp, 

*3 hi mil ibitjnts hnuvu showed no dispo ition to toms fire bursting fiom tin sei, and ascending into 
uni lit md soon a) plied thcmsilvis to lepau the tin in lift i host of sky rockits accompanied with 
dim Ms which tliur 1 l md had sust lined ♦ vast * olumos of smoke, and showus of scoria, uiul 

llie tw i in ill md mo t vu steily Isl mdh of Corvo la\ i Ilu locks howevu, did not rise above tin 

il I loi i s stem but impufeith to belong to flu suificc ol the watu but ippeiud immediately 
i j Iliev lie als iout ot the usiiil ti ictotnavigu- undu it, with the waves dashing iunously round 
t i 1) it to those who, missing their corn se, arc lid them L he pievious soundings are sud to hive 
thith 1 loi c s ifloids good shelter in its numerous j|^ten u^htv fathoms ^ 

hi\s Its poulti) is ud to be the finest ui tlu On t iking a genual view of ihibe phenomena * 

world the c ittli ue mum toils, but small The and ot the other peculuuities of tin \ious, it is im* I 

s u pi i piodiuc of these Is] uids ib not of much mi- pobsiblc not to lament tint the) should not vet lim 

p >it nice been surveyed b) an) m itntifie obseivcr and we 

It would bi mipiopi r to ilosc this notice without would f un entutim tin hope, th it some trive lit i, 

imiitic mug one ot tin most smkm n ocemrenees in pi opu ly qual he d, m iv at length he induced to turn 

riitun oin t mis exhibifid m thi< qiuitei — th his mention to a gioup of Isl mils, which, moic thin 
i him miersi m of luwr Ibl mils limn tin bosom ot an) othu, seems to ofiir a ru h held of obsuvation 
tin cei in 1 he lit i elation of such ui evmt is and disc ovu) to geologists und n iturahsts m ft encral 
giun by k u lie i iu lus M Indus Sublet ran us lie 

ile si nb t is nnouneed b) violent carthqu iki Sn Hat Imam's T dim — 1 1 yn^e% dc II /llaudni < 

vvlin h 1 istid loi e^litdays, then a fire broke from 1 I — 4\tU/j ( olletti m f Vol I — Masscr's 4t count 

tin uil i c of the si i and lose to the clouds while of St Wt a itel (in Phil li ms 1778). — ( oak's <Se- 

v i t qumtitiis of stones, tilth, smd, and minerals, t nd V — Idanst 1 l u/(t n t to Stnegaf — 
win it llu sanie time vomited out At length 1 11/ t n 1 / of tin Azon *, London, 181 (») 
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B ^B\I ON — Undu thisheael, 111 the bod) ot the are none pu lnps which possess cquil mtert st w rth il • 

w 01 k, will be lound 1 full account of the extent ol in- ruins of Babylon none which pu&cnt so nun) sL 1 ^ 

ciuit B ib) Ion, and of the stupendous edifices winch images to the imagination, or enry hick tin ru 1 
u mk rid it the wondu of mankind Our pi esc nt oh- into such u depth of mtiquity. It happens f ita 

pet wdl bi, to collect f oni leeent information, the nattl) that then bite, thiough the le lined nm ti to i- 

vesti^es which liter so ling 1 succession of ages, still tionsolMuoi It emu 11, tn i) be eoribidutd is emu 

it 1 1111 , if this eelibrati d capital of the Tast. plctel) fixed to the binall distnet, situiti mum <li itely 

\moi^ ill the icniams ot ancient grandeur, tliue to the noith of the vilJige called Hillih # life po- 


* lli llih is nme miles from Mohmul, md ncaily ioity-eight lrom Bi 6 did Buha JSlt not/ on Babylon 
1 ri. 1 vnr / j 
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Babylon* titton on the Luphi ites, the fountains of bitumen at A mile to the noith of the Kaw, and about half a Babylon. 

Hit or Deet, tlu distuiu l from the ascertained po- mile from tho rivu, is a mass equally rcmurkibk v * iB V^»' 

sitionofj^Scleuciu and Ctcsplnon, and the diameter of It is an irrtgulm oblong, the sides be mg iopu tivo- ^ , 

the Atttfoumhng county, combine in establishing 1) 200, 219, 182, md 1 16 yaiels in length, the 

this point be y oud a doubt 1 ho ippelluion >hmj , in greatest elevation ill fc t. Near the ^iiiii ml o! the < 

its proper sense, cannot, how c\ei, be applied to the western side appears i low wall built of embmnt 

present remains of Babylon, winch consist almost bricks, cemented with ueds md shew I he sum 

wholly of brick«, fragments, and mhbish, piled, as nut is covered with heap* of iiihbid id with in- 

it weie, mtni^s and serving as quariusfoi the mum table fragments of potten hi < i bitumen 

c onsLi action of new citu s In this condition, never- p edibles., vitnhed buck, and ev i ^)i li It <1 

thclcss, they hive* deservedly attnetcd the attention glass, and mother of ptul lii u m m n\ <h n 

of modern travellers , and interesting notices have >1 wild beasts in tins pul of tli nuns md mo <1 

bun given b\ Delia Valle, Niebuhi, Ives, Ottei, and the cavities are filled vv tli bats a f o\ 1 \s th u 

Be luclnmp But the iccent observations of Mr ap, caiul ft niche or rce ess ne u the s i mit o» the 

Uuh, enlightened hy tin ptcvious inquiries of Mi- northern face, Mr Bub < ntstd n to b du^ mte 

)oi Be nneil, have been so much moie c uefSl and The wenkmen successively extiicted two v\ >dni 

complete, tint they nearly supersede all ptioi m* tofhris, containing bkcletons m In li j i i\ t i 

toi in it ion* Wc shall first give a view of the objects lie vv is of opinion tli it the whole p,is i wh uwi 

that piesented themselves to Mi Rich in tiaversmg might be its extent would have proved t > b eu i 

th seelebi ited l,iouiu 1, and sli dl then off rsoniL re- pie el m the same mamw 

muks is to those meant edifice?, of wb eh these 'I ln-» m iss d noimn it d tlu M / / be n „ th 
objects ire to be e emsule u el tlie icnii m • most dev ited pul of tin vumui In be e i emil i 

Mi Uieh comnie need his ol stations at Hell ah, cd by mo*t tiave.ll is as tlu l own e 1 Jus wl ub 
and pi one ded to tlu noith alongthc eastern b ink of formed one of tlu t\ on ml ft itui s m the w >i el 
the Tophi ites Vltu passing some smallti nunuuK he of ancient baby Ion lluotliiwi the PiJiei with 
came to i vast mass, 1100 y uels in length, md 800 m its hanging gardens u d this w is eliuh [mi ted 
its guatest breadth, while its most elevated put out, hy ancient intlumhes n be n th s le 
rose >0 en 00 feet above tlu lev* l of tlu pi un. It eon- opposite to tlu hu i ol Belus 1 he > i th n 

Msts almost wholly of e nth fe>i med from decomposed being on the eastern tk pilie v is to 1> i lit 

brick, and stieweel with \ inous speeies of li igments^^On the western Innk of the, i\e 1 \\ it h tl e i \e i p- 

'Jhe name of Anmm is given to it fiom a ti adition, tion, howevei, of a slight notice eolkeUd h\ I) Yn- 
seeumigly unfounded, ol a son ol All having been ville, mode in tr ivcllus h id given no mfounition of 
bulled in it, — I hen after traveling a villey 5"0 any rums situate in tint quirtu M ijoi lb mu 11 
yards long and uossed b\ soiup smaller i unis, he vuy piopcily pointed out this as i t md oh- 

eartie' to the md forming neatly a pet of mvcstjg ition toi futuu inquiei Ah 

squire ol 700 v iieU in length and bmulth Jins Rich, on ic idling the summit ol the Mii|cbl 
paitoftlu luins is estiemely mtucstmg, containing whence In commmdcd in extensive view i ross the 
sevei d wills, m i pietty entue date, they aic livei, was much sm prised it disee>veim b no tne e ol 

eight leet line 1 , m some phees ornamented with any l urns vvhatevei Not satisfic'd with this <ii tut 

nithcs, in otluis stieu^thened b\ pdasteis and but- view, lie crossed u id caiefulJy sui'evid the ^louml, 

tu*bes. So ne iuii utis ol punting and sculp- but could discern only some moulds o( mill di 

ture ai( to be* seen on them Hit bucks arc ol the tnensions, which conveyed no lele i ol tlu nnnien c 

fund kind, anil cemented with lime. Me may htic stiuetuies of which he w h in s t ueh bet ne le u- 

obsene that the oty, as Mayoi ltcnndl suspected, mg this nughbouthood howevei, h wei t t> visit a 
ippe us to hive been built \ ntly of burnt and partly tower, which h id bctu impel teeth ob lived by 
ol unbuint bucks Hate kmds of cement have af- Niebuhr, ibout six mil south west ol II 11 ih mil 


so been useet. 11 k uubmnl brieks aie in genual 
nureh bound t > s ctht i with letds or chopped sti iw, 
which aie s(il] found m gre it quantities The burnt 
bucks arc cemented, pi. fly with bitumen, but more 
frequently with him uniiun) the use of which 
had tse iped the lioMcc ot obsuver* previous to Mi 
Rich He sktes it to be mueh the most effieatious 
of any rBneks <t minted with bitumen could be 
easily separateel but where ood moitar hiui lieen 
used, no power oi m could detach them fiom the 
wall, without breaking them in pieces Some parts 
of the edifice m question hive been dtt ply excavated, 
with a view to the nmoval ot the bricks, but the 
woikmen have* bc*t n intimidate 1 m conse»qm?ice of 
the nibbish having fallen m, and huned some of then 
numhit , and they have given up tht \\ ills, on ac- 
count of the extieme tcnaeiLy with which they aic 
cemented, ihis edifice n> tailed by the natives the 
A</4? or palace. 


beyond tho site* assigneii to aneiuit Bihylon. Om 
tiavelki, who lucel formeel uo hi„h e»xpcct if ions fiom 
this object, whs stmtk with the utm >st nni/cment 
at its magnitude and gramLur which decidedly mii- 
passtel any thing he had yet witness d unon r these 
mte testing rennaiUb It consists ot i mound oi an 
oblong figure, 7^2 yards m enrumfe!« nee It uses 
in a copienl loan to the height of 198 kei mil Ins 
on its summit 0 solid pile ot buck 7 k i Ji di- 
minishing in thickness to the top I he bin Is ire 
of the finest dcscuption, wuJi msei rotions on them, 
and bo well tc lunttd with lime, tli u it is nt uly mi- 
posbihlt to cxiiaet one ot them cut i* lhis nun 
is called by tlu Viabs the Bin \n/> d 1 vtiy 
thing rematkabk is by them asuibtd to fsirmod, 
but the meaning of the tarn Bt s sums unknown 
even to themse Ivts By the dew it is e died Ne- 
buchaduezzar s Prison. At a trifling distance to the 
east ib a mound equal in elevation to the kasr , and 

i 
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Rab> Ion all around arc tiaces of ruins to k considuablc ex- 
'***' *** tent 

Mr lhth h omg thus described these ruins, begins 
vi i\ ciutiou lv to foim conjectuics respecting thur 
origin mil nature. At the hist sip.ht of the Bin 
A / > jf In hid involuntarily exclaimed that, if the 
MLuition re ndmd it possible, this ceitamly inu^t be 
the toner of Bel us Besides its cxtiaordimry nng- 
n tilde, time is some appearance of -its bung built 
in stipes is described by ancient utthois md tin 
lion 1 on the cast iui\ couespond to tin temple, 
w hie h occupi d put of the quadranguhu inch u 
th it sun o indtd the tower Aftu considering the e 
< ik umst mees, Mi Kith is led on to impute, w bethel 
1 he m> ceit uu is is genu dly supposed, that the 
i \ 1 1 ol 1 tin must bt iound on the extern side 
oi in 1 1\ c i md tin pallet and h gardens on 

t) ue tun Tut aftu some acute luuaihs his 
] ith Ik conn s uit lulled, md iu is obliged to stop, 
without it mint, it my Mlist utory appi opi mtion of 
the (bj ets \ Inch hid tillen under lus obsenation 
i lie subpet is cutunly involved in much d ukutsd 
md uiiLului tv but is it is of considuable mte- 
it t we shill pu suit oui leaders with such observa- 
tions is Us coiisidu ition has suggested to us 

II is st itc el by ancient wutei 8 , in the most posi- 
tive indent urnst mtnl in innu tint the pill ae e with 
its n i md ij pi nd ue of h mgmg gudtns, was situ ite 
upo i, ei \<iy neai to tlu rmi, whence, melted, 
tlu u dens were utihc tally watered Now, modem 
Bibylon presents, neai to the nvcr, no nuns ot any 
in i^mtudc except those on its eastern bank the 
\imui Kisi, md Mujehbe It stuns unqueetion- 
ihit time tore, tint these, if any, must bO the 
ui u mt of those immense structures. Then, follovv- 
n II i ale tus we must look foi the tower of Btlus 
in the vu-tcir side ot tlu nvu But hut we ne 
no sed h} tlu stiteimntof Diodoius, to which Mi 
Hull does not sum to h ivt full) aelveited Thit 
mtlioi lepoits thit thue wue ixio p dices built on 
oppo itc sides of tlu Luphrites of which by fai the 
not <\tuisi\i and munificent w is that on the 
wi t m binK Ihi M ijoi Kennell naturally infe is 
t > he th oiu which other w liters call tfn palnct . But 
t tie u\es notice, that Diodorus is the onl) au 
tliontv loi thue lunu, t u p dates Ileiodotus and 
( ui tius the fnmti m e)e witness menticn only 
one md evidently cntci tain no nh i that an) moic 
existed It etuis iKo quite unaccountable, tint, 
while ink in i stiuctuies exhibit vast piles ot luins, 
tins v\ istun p il ice which must li ive been the gi tud- 
i st mel mi t extuisive ol ill should not huve 
left llu sli^hte t tiaec of its existmee It m i) 
thueioic d< uve considuation, whether Diodo 
uis win wiotc onl) liom hears i), might not hive 1 
turn deceived lw \ living accounts ot one pallet 
nto the idea that the rc were two I he sti iking 
Mimluitv m lus two desuiptions, iu> to situ ition pi m, 
md omimcnt scmicwh t favours the conpctuie 
Me aie sensible tint it is a bold one but cm only 
* iv that without it, the aspect of modtin Bab) Ion is 
wholly ymxpiic lblc for it stems quitt ascertained, 
th it tlfcrc are no ruins of any magnitude, close to 
the river unless on one side, which is the eastern. 


AJ, t- * *■ * 1 

If may not be amfes* therefore, to fultowr out the Bafeyto** 
supposition, and to inquire bow far, by its aid, 
ancient and the recent descriptions tan bo brought 
to accord. 

Ancle nt Bab) Ion consisted of on immense square, 
divieled b) the Euphrates into two neaily eejuil 
paits. It is distinctly stated b) Ilcrodotus, that 
the palace and tower were in opposite divisions 
to each other. If, then, the rums on the eastern 
side be the palace, w*e must look to the western 
for the tower, Theic we find the Birs \tmrod , *** 

a stupendous pile, the dimensions mid chiraetcr ot * ? 

which are pic use ly such as the towir, m a state ot ✓ 

total dilapidation, might have been expected to ex 
hibit. ^et, to its itally being the 1 1 mains ot that 
edifice, the objections aro fomudublt. 1 irst, its dis- 
t nice of nearly ten miles from the Mujehbe would, 
to include it within the city, requnc an extension 
even of the vast limits assigned by M ijor Kennell. 

But it is ceitam, that the extent of Bibvlon was im- 
mense, that it lather resembled an inclosed djs- 
tiict than a cit\* A gieat pait of its area wu 
under cultivation, and it his ivtn been asseited, 
tint the pioduoe raised within the walls coild, 
m ease of siigo support its mini dh popdition. 

Without listing ou the authoutv ot IJundotus, 
though it hi eonfnmed by Pliny , c vt n the dimensions * 

of fctrabo uikoncd according to his own e*t mate 
of the stadium, would give upwards ot elevtn miles 
to exch side of the square. But it is supposed 
that the pal icc and tow er musl each be m the < enti c 
of their rispcctivc divisions, an arrangement eei- 
tainly incompatible with the actual situation of the * 

ruins. Hit cxpiession of Herodotus, no doubt, i & tv 
fittroi in the middh , which Majm Kennell has 
tiauslated antre We doubt much, Iiowevu, if tins 
ixpitssion can be understood in so precise and ma- 
thcmatical a si nse II is i imili u ly said, that a budd- 
ing is in the middle or lieait ot auty, when it is 
completely inclosed within it, and sui rounded by its 
buddings even though it mu) approach to one of its 
extremities Such, it appears io us, might be the 
piesuit me tiling, especially since the palace, being 
upon the mer, could not, geometrically speaking, be 
m the middle of its division The Kasr above de- 
sculied stuns pretty cxietly what we should expect 
in the ornamented and mb dated part of the palace. 

Jhc Mujehbe, Mr Kith conceives, might be the 
h inking gai dens We would suggest the mound of 
A mi an its a moic pi obablo situation tiemi its vicinity 
both to the imr and to the paiaee while the 1 Muje- 
libt is at an inconvenient distune from both this 
last structure, hom Mr Kith s observations, stems 
decidedly to suggtst the ldti of a roy d sq ulchic. 

Of such stiucturcs, several are mentioned in Baby- ¥ 

lomsh history, p u ticulai ly that ot Ninus, said to 
have been built iiithni the palace, and ot extraouh v 

nary elevation (Died 1 n 7 ) * 

Mi Rich mentions his intention of making re pi it- 
ed visits to this spot and of examining the difhient 
objt ets with gi e iter c irt and minute ness \dditional , 

light may thus certainly bt thrown upon the subject, 
though it seems improbable, after thi suivtjs i I ready 
made, that any grand featuic should remain to bo 
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Balnlon discovered, Seb Mnnon m the Riant of Babylon > by 
II Clauliub James Tilth L cj 8vo Lond. 181£< {i i 
,jr r0 -!^- BACON \John i Academician, born 2 tih Nm t m- 
bci 1740, who may be considered us the foundei ot 
the British School of Sculpture, and w1hv-c vvoiks 
arc still its pi itisi boast, w is the son ol I bom is 
Bacon, cloth weaker in South* uk whose foi dithers 
pobsissul a c awd l iblc cst itc in Sonic rsctbhnc. 

\t tin igi ot IT iu was bound appi entice ui 
Mi Crispt's inmutac toiy of poictlnin it Lambeth , 
wheu In. w is it Ins! unplmul m punting the 
sm ill oinnncnrd pieces of thnn but soon attnin- 
td tin distinction of bung modiliti to the wml . 
1 hi pioduce of Ins labout w is devoted by him, 
iiom his e illicit yors, tmuds the support of his 
paunts While thus engird, he had \n oppoi- 
r unit \ of seen ir tin mod Is executed by diflcicnt 
sc ulptens of (inmeiKi, which wue sent to be burned 
it in ul joining potto v An obsciv ition of these 
productions appt us to have i mini elute ly elite immcd 
the duietion oi his p mils and Ins profit ss in the 
imitition of them w is no less ripid than his pio- 
pmsitv to th p u uit w is stiou* His iidouL md 
um emitting dih b c c ue bis* pioucl b> the fact, 
tint tin hi^hc t pic mm ns n ivui by the Society for 
flic I in o u i c enu nt if \its, in tliosi piuticuhu chases 
m which In w i i eompetitoi, wen idjudjcd to 
him mn times betwun the yiais 17 OJ md 1770 
Du ii ^ Ins lppieutu e fc ship In like w is fen nut 1 the 
dtsj n ol woikmg stitucs in aitificn! stone, wlncli 
he \tteiw irds e lined to pc i fiction 

Mi Baton fiut attempt! il noiki ig in niublc about 
llie ycai i *“(> md, dining tlie ionise of Ii s e nly 
c flirts m this ut, w is Jed, by the lisouues of Jus 
n ms, to impiovt the method of tzaiisf mug the 
Icum ot tin model to the marble (tteluucallv < died 
r t oul tu ] nils), i>> the invention of i mou 
pufnt instillment toi thw puipost mcl winch has 
been suite adopted b\ m my sculptins, both in this 
md othei count ms * Hie idvantugcs which this 
instrument possesses iliovi those formuly imploded, 
ire, its gieatu eutamtv and txutno*, tint it tukis 
i cor ice t miusureinent in every duection, is contain- 
ed m so small a conip iss as not to encumbu the 
woikmtn, and is tianbfei ihJe either to the model oi 
tin juublc, as mvy be required, without the necessity 
ot asepuutc instalment foi caili 

In the \i u 17t» ( ) the tn t e olil med d yuii by the 
Bov d \c idini> w is adjudged to Baron , md m 
1770 , he was isoeiittd by that body IBs fust 
woik in scuJptuic w i i hu t of Ins pi esc nt Mijtsty, 
(uor e tin 'Hind, nitinded lot t hrist Church Col- 
lege, Oxford It is sm! th it of sixteen drift tent 
competitions in whnli lu cngipel with othc 1 ai lists, 
he was unsuccessful in one e isi only Iliskuov- 
ledge of tlu mticpic s yh \ is foi atone eillid m 
question, md on ou ision of tin doubts which \ccie 
inistjd on this point, lit is iej orted to have modelled 
Ins head of Jupitci Ion ins is tlu n >st ntislactoiy r 
method ot n pi fling t! i chu^e 1 he objection pio- 
b bl\ oiigiuatcil iiom tlu. cnemii nice, tint in some 


6t Ins principal worka the figures were represent! d in Bacon, 
the costume of modem times; of which hi* statut ol 
Justice Blackstonc at All Souls Colli ge, Oxford, and 
that ot Uowaid m St Pauls ( ithedial me uni lik- 
able example •* But his pnius was not subjected to 
the trammel** of this oi an\ one st\le exclusively. 

Many of bis emblem it ic d fit, in n ue di signed dtu 
the puiesl models and in i t ate iltc b th r el cssr d 
Among others of tjn s chaiutcr, the monument to 
Mis Diaper, in the C ithedial of Bnstol, i exqui- 
sitely simple In hislitu produtions bkcwi i \ u- 
tieulaily those of a mmiunic ntal kind, Ik lntiodueid 
ficqmnfr ex unpit s it the ii unit ^t\ le s n the 
well known monument to the I ul of thulium in 
Wcstmxnstu Abbey, tint to T end Kobe it M minis, 
and otlieis w hu h mq lit be mentioned * Anothn 
marble , k am h finished at the turn ot Ins de itli, 
hay t. Dali iw i^, in his 1m <1)Us</ If i / / / 

l( if, • willbccuu him a lasting f mu foi onpmlity 
and classical ttste It is the C ouiotiph 1 itcl\ euet- 
od it Westminster Abbey to the poet M i on V 
must, holding hi* piohle on a uuclilliou ice lines o i 
an untupu alt ii , on which ue si iljtuieel in it l if i 
J>re, tin tiagie unsepu, mdliiulwu ith ill of the 
most correct foim, is seen on uicicnt sutoplii i ol 
the pure ages. 

On tlie ith of \u b ust 1770 Mi buouwis u I- 
denly attacked witli m n fl unin ition ol the bowels, 
which occasioned his cle ifh m little i on then two 
days. He duel in his Oth y n lc i\ i wiloi, 
his bccomlwitc, md i f mnl\ >f six s ns u cl thee 
daughter. 

Oi Iih muit as ml itu uy tlu un vci d md c ii 
blisln d reput ition ol Ins w oiks Ins lHoididthc tlc- 
cibivc* pi oof, “ Jhewoiksoi Buoi Bmkc \t 1 
kins Wilton, and llixnaii, s t ys D ill iw v ( n cl to 
thtsc mi b ht now ptihnps he icicle cl othei mines of 
nearly ecjual pi otnibc), will lescue the pe ent i^e 
lrmu bung totally indebted to foie ib.neis ioi pcifie- 
tion in btituaiy. Ills present M ijc tv it (In t 
Church, i bust by the fust ment lined Ji is tlu 
stiui b th ol lk mini I he vinous piciliutioi oi 
this irtist winch adorn St Piuls Cathecliil (hu t 
Church and Pembioke Colleges, Oxford the \bbt> 

C lunch at Bath, and Bu^tol ( athednl, ^im nnjile 
testimony to his powers above all, those gu it md 
prominent woiks amoi b the monuments m \\ est- 
lnmstei \bbe\ 

But it w is not as an aitist oni> tint Mi Bacon 
was esteemed He* was no Jess dictm^iusl eel bv the 
fnmmss ( l his muni, and the upn r htness < f li s j n- 
viteehuietu. Ills principles were d c j ly founded, 
and the vntuts which lit strovt to att in wcic me i- 
sured by i stand ud nioic unbtudin to th i the men 
dictates ot feeling oi of a cultivated ttste lie w is 
an avowed be lie \ ei in the tiuthsot the ( luistun ic- 
Jigion and in hun tins belief exhibited its cone 
sponding e fleets, by p oducing a consistent influence 
upon his whoie eh u u ter and conduct In this m m- 
nci, the tiength of Ins punuplcs iml the reihty 
of his convict l n were duly manifested throughout 


* Die invention has sometimes biui c umeou^ly ascnbcU to Mons Iludon, i lreiuli Sculptoi. 
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Baron Ins life , than which, no test of famcei*hy is more un* 
tqmvoe d, no instruction more, useful, and no lccqm* 
mend ition in )rc persuasive. jjft* 

vfi 15 icon was ic'ti likable for the siniphe ity <p&i& 
minims, ind was, m all tilings c void of ostenta- 
ti m Of the general poweis of his mind, and pai- 
tic uI u 1} of Ins acute and just perception in mattus 



fcvoi&afcfe 
use thef i «v 
toDi Rem'* 


0f las connected with tm 4 jrt, 
opinion will be foi mod by th 
ticlcScocpTUiiF, which lie 
edition of Chambers x Duitcmaty* 

See Memoir of ihc late John Baton, H. A By 
the Reverend Richard Cecil. London, 1811^- 
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I s th lit of ni King hi ad, bv winch term is nu mt 
Iff i\ which j white soft, full of c his 

m il. i c c ihk t ixtc incl is cinlv digested 
t t »v t 1 1 ike rn ixt of the utsof pum ny impoit mcc, it$ 
^ 1 ni^iii preced s tin pi nod ofhixtotv md is involved 
i th oh emit\ ot the c ar]\ ages ot the world 
t Hi u is no evidinei from Scnptuu that Abialnta 

I vt u pi unted with the method of nrtking loaf-bread. 

, ( kcx m 1 unh inn d bread are upeatcdly mention* 

* i l is ni ide b him hut no notice is tikenof loit- 

Im id Wen eeil tin tint it was known in the time 
of Mo c is in the Tiwish liw time is a piohibiMon 
t > n il u i of it <limn s the cdcbiation of the piv 
> i (1 \od i (Inp \ii \tixc lo) J gypt, both 
i tl nitiii *f tin eounttv md the earl) period 
< f if (i ill/ it on ms v likeh to hue been the 
ili vh tins it v i tn tpiutixed 1 he Chal 
t 1 h > \i. v i put in icl inn lht} vuic uvib/ed 
i 1 1 v is e u l\ is the 1 > phans, md the v were te- 
1 hi if ul timing tlu in it its foi tilt goodness ot 
th n l)i e id l he (uu i sine us tint they were 
tii hr the ut ot mding bn ul !\ the Cod Pan 
I Ivtlv ii d xupustitimix juoj)h iscitbcd almost 
il tl ( imp nt mt Jits of con non lit to then i,ocls 
tl i | i hip tluii r it it (1 induced them to 
l f\ tin ullnis 1 1 tin t most useful inventions. 

I leis ui mill i ii Home till the >e u of the 
<it\ SO, o ib ) it OOjciisbf ic the commence- 

I I nt <t tin ( bust m m llu\ belt led in tint 
i tv dun th \v u with P imu king ot Mafcdon 

Pi i ii // / \ / xwn M) It vv is then thit the 
H mu sh um mpi imtc d with the ichnenunts of 
tii (nicks ul tint then e ipitil became ciowilcd 
v it 1 1 i Ivt ntui r <1 ill 1 mdb with artists uid pluloso- 
phe i lion tin ptolifie boil ot Aeliaii Be foie this 

I liol, the leorn ms vv e re often distinguished oi ie 

I I > iclu d h> the appe 11 ition of the;; d i eating nation 
Ninu the mtioduetion of bikers into Rome, die 

it of m ikin^ hieacl has ihv i\s been practised in the 
>uth of I urope But it nude its wwv into the 
n i th vei\ slowly md e ven it pi esent in the northern 
c mntrus of I mope ind Vsi i, loif-biead is seldom 
u d except b> the highu clisses ot mb ibitnnts In 
Sweden for e\ miph >ou see rolls heqnenitJ) in the 
ns but nivir I)iv<> Gotten burgh is a town 
e n t lining ibout > ()()0 inhabitants In tlu \ ir 
I SI > it w is eiovvdeel with mu elnnts fiom all paits 
of I mope, being the g i it connecting link between 
But un u d the ( ontu mt lowuels the end e f that 
uii thf captain of m I nehsli packet oidued a 
(> itdTbuigli hiker to bike foi him a quantit\ ot 
Im id imo mting to I I Staling in v due flic 
biker was conloumlcd at so great an ordu, and re- 


fused to comply, till the captain gave lum sccunty 
that he would eairy oft and pay for the loaves, de- 
claring that ho could never ditoosc 1 of so gioat i 
quantity ot bicail m Gottenburgh it it wen* left upon 
Ins h md In the country part of Sweden, you meet 
with nothing but i)i~tdkcd, as hard nearly as Hint, 
and which aie only baked twice a-ycai. About Unity 
jtais ago, loaf bread w v> almost as iarc m the coun- 
ty places and villages oi Scotland, barley buinioi 
and oult n c drs coiflAtatuting the imiveml substitutes 
almost among all tanks. But the case* ia wonderfully 
dtered at pitbent. At that tune no win at was r us- 
ed in the fertile s alley of btuitheain and the ul- 
1 i H ( oi Crieff, the hugest village in that vullc\, with 
a population of nearlj dOOO peibons, contained only 
two hikirs, who could seated} find emplojment. 

At pi i suit it contains five oi six, and each h x 
busk ti idi 

In m m> parts of 1 nglaml, it is the custom tor 
pmatc families to baki then own liitad Ibis is 
partieulnl} the eise» m Kent and in Mini ] utsof 
LancashiK In tin }ear JM)f the town of Mm- 
c hi stir, with a popuJ tion of ibour <)0 000 ptixons, 
did not eont tin a single public bake i. We do not 
I now whethci m not it eontuns mj at pit sent. 

2 lhe onl) substance adipteel ioi rnilmgJoif D fluent 
buad is the dour ot w lit at, i gi iss\ pint dstm-kn Net 
guished among botanists b\ the name ot h ilium J'* 1 * lfc 
ibis plant is cultivated, peihaps o\ei a greatu t\- ur * 
tent oi the globe than an} other and like nun, it 
seems to adapt itself to ilmostevtr> e Innate \\ 
ha\e sten cm client uops of it raised m nortli lati- 
tude 60 . It is cultivated in the Last Indies, eonsi- 
deiably within the limits ot the torrid /one , uul, in 
the north of Indost m, it constitutes a elmt uiticlc 
in the food of the mil ibitonts 1 he original habitat 
oi this plant is unknown \\ t know however tint 
it inupioves considtrablj in itb quality i ue advance 
south. The wheat ot Essex and Kent brings a much 
higher price than the wheit 1 used m J ist-I otlum 
and Berwickshire* bicncfi wheat is suprfioi to that 
of Engl mil. i ho Italians have the suputouty over 
the trench m tbtir whe it( n e rops, and pe rh ips the 
befet wht it of all is raised in Tirban md l «}} t 
Mr Biuec found wlieat growingwild in Ab^m i, 
and, m Ins opinion, tliat kingdum is the native io in- 
try of the plant It would stun to be ornm 1 1> m 
Afneau plant, since it tlnivt^ best m Bimuv and 
Egvpt and puJnps tin mountains of Vb\ssuua, 
though within tin touid /one, miv not cliff i much 
m point of climate from tli< more no them plains of 
Egvpt In India the phn bums to h ive deti iioi ited. 

It it> alwa}? dwarfish, and the uop, u hive bee i 
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told) is lam mifldant than in more northern ch- 
in ites. JjjjL 

5 l"hp cultiro o I thf different varieties of wheat, 
as pr vetoed in tin's counti), and the method ot gund- 
mg and fitting the flout lor the bake), bung foiugu 
to the preM nt Mihj ct we einnot, with pioprict}, 
touch upon tin m it in i) bo biiffir u nt to sa) that 
origimill) m 1 ngland tht baker was lus own manu- 
facture) He pm (honed hia Own wheat, and got it 
ground as tu w uitul it. At that pciiod, the nuller 
h pu it d tin wlu it into lliue |oition&, namel), 
fi >m po 1 ud, ind bran liu bm w is the outside 
of tii t mi It vv is not ustd i f >oi it all, oi only 
given to boisLs I Ik [ilium w is tlu portion of the 
grain i ( \t lu husk it wiseoaiser and dukci eo- 
loin cl tli in tiie Jlo which < (instituted the mtinoi 
oi eiiiti d poil ion o* tlie gi nn lhi- flour at in 
avti i^i, amounted to three -fourths of the wheat 
giounl But, by insensible digues, tin in uiufae- 
tuic oi biead became separate d i do two distinct t m- 
ployment*, th it of the uualman, who girmnd the 
win >U and sold the flour, and that of the b ikir who 
converted it into hie id i he incahnan made elifki- 
ent kinds of flout, some extreme!) hnt and white, 
while otlicih were viry coat se and unpuhtablc 1 his 
wlnt( tlnu, when made into biead, wis so pleasing 
to tin i)t and the taste, that it giaduall) got into 
gm iuI use , and the people refused to puithisi the 
bn id made ot the whole of the floui. At present, 
in flu nulls in the neighbourhood ot Londou, wheat 
is divided into no fewer than seven distinct kinds of 
ilour lhe following are the average piopprtions of 
these obtained fiom a quarter of wheat : 


line flour 
Seconds 
I me middlings 
(. oai *c middlings 

Hr m 

1 went v penny 
Pollard 


r ) bushels, J peeks. 
0 2 

0 1 

0 0.5 

1 0 

, 0 

2 0 


li 


Urns wi sec th it whe it ilmost doubles in hulk by 
lx in^ und into floui 

Hum , the bolting of tin wheat there is a fine 
wlitcgiittv ubhtuue, e ill d sharp , obtained. It 
con litotes tlu centu and finest pint ot the gram of 
wlu it l lus is putl\ sold to tin biscuit-m ikers, 
md is empl >}ul m Inking the fine si kind ot sea- 
biscuit. it is putlv giound again, and constitutes 
tlie iniust md nn st \ ilu dm Kind ot floui. 

Different * * *‘ c bikcis in Cue it Hiitun, at pi esent, iu c ii- 
biutls <»f stricted In act ot Piihiiiuut to bake only three 

Biead. kinds ot bre id n mu 1> i Jit Un tfandard tub eaten, 
and lu it <hoUL lhe first must be maiked with a \V, 
the steond with b W , and the thud with H and 
the baku wlio mjjtcts to rn nk them in this manner 
is liable to a pi n lit), lhe wlu iten louf is made of 
tlu finest floui the standmd whtittn of the whole 
flour mixed together, and tlu household of the 
Loaimi flour. Fht loaves baked are usual)} pick 
loives halt peck, and quartern Jones tin weights 
«>i which, provided they be weighed within furtj- 





eight houF& of the tunc of bakings must be as fol- Baking 
lows 

w> 

lbs oz 

<!h Atoirdvpjis 

Peck loaf 

17 (> 

0 

Halt peck 

h 11 

0 

Quartern 

% * 

8 

Before these loaecs 
weigh, 

art put into the oven, tlur 

Ih o - 

Ptck loaf 


12 

Half peck 

0 

l l 

Quuittin 

1 

17 

From tins it appeals 

th\t tin 

image loss of the 


quai tern loaf m wu b ht b\ biking is <)' ouixi oi 
not quite so miuh as erne -si \ tilth of the whole 
lioui tlu experiments of li let, and the otlui li idi 
eoiunusbionu s who were \\ pointed to cxiniin tlu 
subject in 17^ (in consequent i ol in opinion pn\ til- 
ing m Puts tint the bakers did not gi\e tlu lml 
weight, while these tridesnun dttlired that tlu \ put 
tlu propel quantit} ot floui in tlu lenses it qq ( ns 
that the lie m li led loses i « onsul i iblv ^uiter 
weight in the ow n A loaf which when put into 
tin oun, wt glud 1 ()2 t His when til en out of tlu 
ovtu, weighed at in aui ue onlv SI II) < i o si 
lb.less than at hrst lips unounts to oun \ h it 
mort than one sixth or vu\ iu » 1 > to ths of the 
whole I Ins greitu loss js Uuefi} e win^ to tl e dit- 
feitnct between the sh ipe of tlu 1 i Ji h u d 1 mull 
loaf. lilt Lnglibh has ncul) i tubie form while 
tlu Fienth loaf is\erj long and kudu 1 i it is 
obvious that the lod wlneh presents the ^uitc t 
surface must lose most weight m the oven 

lhe I tench eoninnssionei s, however f miul tl d 
this loss of weight w is b) no nu ms unifoiin, even 
with it sped to those loaves which wui in Mu oven it 
the bune time, of tnc sum sh ipt , m the miik ] li e, 
and which were put in md t il c n ou it the miiu m- 
stuit Hie gi latest difh mu e in th i incumst ims 
(mounted to 0 ^SS<M>r ~ pails in the huielied which 
is ibout jkth pait ol the whole \e < ending to this r it , 
we m iv suppo e tint m I n^h h quutein Jo if when 
taken out ol the oven un\ vii} m utijht 1 tii | nt, 
whnh anon its to l (tin m le th i So 

that tlu 1 iw wlneh subj its the b I 4 n t\ il 

lus bit ul weijn- one om c< It than it i u, hi to el >, 
see m '.too evti and must h ivt itniuu l) to ii jlik 
tlu ^oodiuss of tlie bre id, by making Ilu • ! ei u »ie 
solicit i us ibeutthe vt tight than tlu <|ii dit> <i lus 
loaf, lo this we ascribe in pait the buliuss ol tlu 
Louden bit id m genual, comp ire d with tlu hi id 
m otlui pi ices, pm tie ul ul\ in hdn bmj wluie it 
is reiuaikabh good But there ure otlui causes foi 
this deterunation of the London buad winch wc be- 
lieve to be of recent dite. Ihtbc we shall rotiee 
hutjftt* 

5. A sick o c floui weighing 2^0 lbs md contain- Niimbti el 
mg five hmlie^b, is supposed capible et bung b iked 111 

into hO loaves m the acts of Puhunent u^uliting iC 
the assist uj on bread Aecoidmg to thisustnn ite, 
kth of the Jent consists of watei at d silt tht r um un- 
mg ^ths of fle ur But the 1 ict is, tint tht nun be i 
oi quartern loaves that can bt made from a sack oi 



Baking 


Proc* ss of 
Baking 


flour, depends entirely *dn the goodness of that ar* 
tide Good floui requires more water than bad 
flour, uid old flour than new floui Sometimes 82, 
8 *, or even 8b loaves may be nude mt of a sack, 
some times stucch 80 

6 I it iib now proceed to giu a shoit description 
oi the mode of b ikinj as piactised m Great Butain. 

Hit bikehousc ought to be a laige room On 
one suit should be elected i drtssei with suitable 
sh hes ibovi it on mother side a kneading-tiough, 
\b mt stv n leer 1 mg, three i ct high, two feet and a 
luJf hioad at top, md nnutecu inches it bottom, 
with i sluice -bond ti pen the dough up at one end, 
i 1 i hd to shut ilmn like tint of a box On a 
th id s de shoul 1 be t i ippti, capable of holding 
time >i lorn pultul ol \ itu, with a fireplace to 
win the liquid l lie ox \ of course oi < upu y the 
i i i i \ de It is i s p u [ utnunt about thiec oi 
1) » fed ln^Ii till) m tided uiculai roof, and a 
bin k or si >ni fl i i trnl I m usliLd with i door wmth 
m i\ b shut c Ids Ir tin g ne nl custom to lit it the 
o\eii will) wood utlici t ^ot or biuvhwood but 
it v )uld hi m eli mo i icinonueal und ckml} to 
in pi >\ pit ( > d 1 1 ill u purp< sc lhc requisite fne- 
pi n h ) 11 be nut d at one side of tlu mm, and 
the 1 l m i> oe 1 1 il\ eonuinu nested by nnking the 
tl e \ i el i und the ovni Ibis fire tuaj also be 
c 1 1 i ( I >\ i il ti in it tin eoppu and* the water m it, 
niiuli would six i m idditionul fin or spue the 
lulu tin diMgiu \blt n ussit> of heating the cop- 
pi in the >v n il^c II winch s pi city gcnei ally prac- 
i id in I ( iidon We tie ptisulded tint an oven, 

< onsti m ted up ni this p me iple , w ould s ive the baker 

i ton idti iblc mnud xpenu which foi many years 
l i t h hiei eontmudl incu Indeed, it ib 

< In i tint th pi i i of w nl u u-r ketp pace with 
il i u nt i i i of tin i iq il it on mil wt lith of the 
i i u \ 

I h re ij i it in ti which the overt must be 
i I to lit it i >r bikiis, breid is 430° (fji- 
\I / / If r \I ( r I 17 r ) ) Ihebakcis 

l) i t qdov i tli i mounter but they rtekon the 
u i utiei nil) lie ued when floui thiown on the 
il > i d it he on s bl iik very soon without taking 

J i us suppi i it i biker is going to convert a 
ai k f tl >i i u to lotus He pom the floui into 
tli I e i In l, tiough u d then sifts it through i fint 
xx I eh mike it he veiy light and stives 
to 


i p u it 
I u x I 
ox 1 1 tl ill 
mt > j ^e 
t II | o i i 1 


i i u j ui iti s with which the flour may 
Yu > u of iluni* is then dissolve l 
i i ti i pot md tlu solution pouie d 
tih i ill I bv bikeib Iht setismi lib 
, el i li It 1 sJt aie. hkewibi put into 


tl i il> i id i puli d<! h >i water When this mix- 
t iu Ins c ) >li 1 d \ ii to the ten pent uie ol SI* , 
tint f i_li li pints >i v isi ire added the whole s 
well n v d t ) L tlui li i u.d thio igh the m isou ng 
SH.XI imp ut into I hull m the flour, £iid mixevl up 


4 


with the requisite portion of it to the con<uateoe$ Of Haiffig* 
a thick batter* $ome dry flour h then sprinkled ' 

Over the top, and it is covered up With cloths. 1 his 
operation is called m London sitting guail<r-y oiiqr 

In this situation it is left about three hours. It 
gradually sw tils and breaks through the di\ flour 
scattered on Its surface. An additional pailful of 
warm watei is now added, and the dmi^h is made up 
mto a paste as before, the whole is the covered up 
Ihrs is called setting fiaff ^pon^e. In this situilion 
it is left about hve hours. 

lhrtt puifbK of warm water au now added , the 
whole intimitd} bltnded and kneadtd u wards of 
an horn Iht dough is then cut m pieces with a 
knife, thiown out the sluice-board, and penned to 
one Mile of the tiough Some diy flour ih sprinkled 
over it md it is left m this state for four hours It qL 
then kne uled Hgun for half ui-hour I he dough is 
now cut into pieces, and weighed in oulei to fur- 
nish tlu leouiMtt quantity foi c uhloif ioui pounds 
fifteen ounces bein^ allow d toi tvci> qumtern loaf. 

I he method of moulding Uie dough into u loat 
can sco i eel \ be di^cubed and can end) beleirncd 
by ocular inanition The loaves me lift m the 
oven about two horns and a half hen t iken oi t, 
the) aic cart fully coveted up to prevent v» much is 
possible tlie loss of weight. 

The above dApripticrff ipphts onlv to tl e mode of 
biking as pncTibid in London Ko doubt, slight 
diflcrencts exist m different counttics llu runc'i 
loat, which is baked m a pan, lcquaes obvious}) i 
diifucnt process from the Lnghsh lo if, and it is kept 
a longer time m the oven 

Alum is not added bv all bakers lhc w ufer of 
this uticle hd been jSbuied by seveial bikers of re- 
spectability both in 1 dinbiirgh and Glisgow, on 
whose testimony lu idles, and who nude excellent 
brt id th it they ncvci employed any duin 1 he its 
son foi aeldingit, given by the I ondonbuku* is tint 
it icmleis the bread whiter, and en ibles them to $ pa 
\ ate ruidilv the loavc s f i oto cd< h othe r ] his addition 
lias been alleged b) medical mi a, and it> considered by 
the community at hrge, as injurious to the he iltli by 
ou moiling eoiistipiton but if wt eonsidu the 
snnll quantity ot this silt idded hy tie Inlti not 
quite grams to \ quartern Jo it we will not k uli 
1) lelmit these allegations Suppose an individud to 
eat the seventh pirt ot a quirtern to ii idiv, he 
would onl^ swall >\v o^lit tenth'- of igiam if duin, 
u m loulrty not qu te so mith is lull a gi un foi 
one hilf of tins silt consists of w Uti It seems ib- 
surd to s ipposi tliiL I lit a gram ot ilum, $w allowed 
it difli lent ti nes d mug the eouise of a di), liould 
occasion eonsnpition 

7 I he addition ot the yeast of beer to mtke the l oi 
dough sxvt II is m improvement of the origin il pi u '(*» 1 1 1 
tict l eaxui was u-ed hy the nneiemth for tlu | ui i{lk u * 
pose Hence we lend in the Old lest urn nt of 
hound ini /, as distinguished from i fl il 


idol xh rt i’u ^mliitbsof bread is estimated entuel) by its whiteness, it is us i il with those 
Lt i >1 v tlou if an mfenoi qua it) add is much alum ns common silt to the dough Or, m 
rim wo ds t i qi ui f ol salt idded is diminished one-half, anil the eh t cuncv supplied by m equal weight 
of dum I his nnpiOYCb the look of the bread veiy much, rendering it much whiter and firmer 
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Baki ng lh< method of baking by means of leaven w is this 
V quantity of flom i nude up into dou 0 f i with wa- 
tci , tins uou^li being s 4 t in a waini phot, is left loi 
ibout thuty-six bouts During tint pcnod it swells 
considerably di l becomes of i thinnet consistency. 
In fehoit, it u ubi^nts i specie- oi fermentation It 
has now uquiuct i pet till u smell, and i disagree- 
able fcimr tish jd is the substint l known b) the 

namt of / nt ll this substmu be mixed with a 

qumtity oi iush dough, it ott wims the whole to 
undergo a speedy fciuicnt itiou md to swell pieeist - 
h in tlu sunt nniii u is douqh mixed with ye ist 
Bread skilfully b il i 1 m this miniui is not mfeuoi 
to y( ist brt ul but wlun un-l iHully numbed, it 
Ins iso t ti fi mil tontims i quantity oi act lit 
iitul Aieoichngfo tin expel intents of Mi 1 dim, 
<y>ound of flom, wlun tonvuted into leiun, con 
tanih as much acetic and as lequms 10 giants oi 
cu Inmate oi potash to ueutiali/c it If by t irbo 
nitelie nicina ( it> is fli ob iblc ) buathonaU ut pot- 
ash, 10 grains of it contain 2 1 gi uns of pot isb, which 
requites fm <-atuiation 22 J gums of ice tic and 
Pliny mloinis us» that yeast in Ins turn w is ein 
ployed m Spun uul haul is a /umnit of biead 
f» till i tt Ih [ n a / t n nto in / oh /» > v tit), t/tu- 
fit i u!n \ puna t*i i n ta py y fm - 

> tj ti if ti . Qu I / > il/n piiiiidU 

7t i i s at (\airt 1 1 litf win 0*7 ) liotn this 
p ibsji ;e w f «t t th it tlu Koin uis employ t d 1 n c n to 
riibC then btcad, but tbit the > were sensibh of the 
supu unity ot ye i t 1 1 tun, however, mult its 
way both into I lanct nul Spam, and was umv is illy 
employed in tlu maiiuf lUuu of hie ul till tow irds Llie 
c nd of the seventeenth cc ntui\,\vhi n tlu bill ei of Pi 
ns begin to m poll ye ist J&oin IJuuleis and to ein 
ploy it putty gemi illy is i substitute foi leaven We 
invt hiu i stid ng mxUnee of tlu bhiuliuss uul oh 
stmuvo tlu leirntd uul the poweiful uul tlu re ich- 
iiess with wh eh they me disposed to aim thunsthes 
igunst all ilt< i it us uul mipiove mints. 1 he lnt id 
by this sub titutum w is minify stly impioved both m 
•ippinaiei mdmflavoui 1 his v niition c xcited il 
tuition th e utsc n is dtscoveud the f unify of 
mi dii me m Puis dt clued ltpiejudu ill to the lualth, 
the Ireneh goyeinuunt inteifertd, and tlic bikeis 
wen piolubited, uneb i i s vne jiemlty fiom mi- 
))liym r ye ist m the nitluuf utile of bu id But it 
is m v in foi give mounts c ilexes mil univtisuies, 
to opj > tin i-clws to those linpUivemcntb whieh 
tile pi i t in tin uts md m mill ictuus ts cntial to 
civili/ d ocicty i lie n cnuitv and pet evermce 
el silt ntirest is pioot \ 0 uns| piolnbitions, md eon 
tnvist) elide the vigilance of tlu mod utivc^o 
vunnunt 1 lie law b of Queen 1 h/abtth however 
tyi mnu il mil ib uul, did not puvint the lntioduc- 
tion of mdi ) is a dye-stuff into Lnghncl Neither 
did tlu luthmtv of J ouis the Iouitecntb, nor thO 
decision <>t tlu phy sici ms, dttn the Pm wan bal c i s 
f loin peisistin^ in then improved mode of unking 
fluid ibt ye ist in 11 nidus w is put into wieks, 
the moisture w is illowed to dtop out, and m this 
comp irativcly cliy st ite it was t lined t > the c ipital 
of 1 1 u ce 

riu s ipcrionty of vea&t bieid becime gi utudly 
visible t ) all ; the deii*iom» of the medical laeuJry 


w ei e forgotten, and the prohibition law s wei o allow cd B Ama 
taeitly to sink into oblivion I lie new mode 
baking by degrees cxUnded itself to othei countiits, 
and is no\, we beheu, pi letised eutyw hue. in 
warm clmntis, uluit tlu yeast ot beu cannot lie 
bid, otbu substitutes iu enqloyed wlmli mswer 
tlu mie pinpose In tlu 1 it Ineles 1 m ul is 
raised by means of tlu liquoi called / cl I /, which 
flows out ot tlie eocoinut tree wlun its hi u i bl- 
are cut, md winch ferments so i ipidly, th it m t\ i 
cm thice houis it beeoims m intoxic itn g h juoi It 
the West Indus ti tin is cinphycd f i t>u mi t 
pm pose. Ibis is tlu liquid wine h i cm uns m th 
still iftei the rum is di tilled < fl md i tlur f 
uulo r ous to what oui distillua nil / t i / It 
no doubt consists ol i -ol ition ot uiiiitued **11^11 
pi evented hom fuinuitmg by tin ilcclnl w 1 1 c 1 1 tb 
liquid cont lined befou ebst II ition 1 cl 1 1 xtd d b 
less with 1 qu 1 tity ot ym*t In th t w 1 in ehm It 
it undei^oes 1 vciy s pcedy leunent itioi u cl c n tb t 
mount answers ill the puipo-es of yc 1 t in t! 
b d 11 ^ of bu ul In this count! y it is no ui ecu u 

thing to eomeit tlu spent wish into snnH biu, 
yvhie h the woikintu dunk with ivulity But it l\ 
und Igots this eb ui^e when feinnntul m tic 
w ey with ye 1 st 

S. 1 he ippcumce of w he it tloiu is tc o I 11 1 < f , |, 

to evuy pel cm to le |i lie my cl sc uptiou h 1 II r w 1 

anuerits kne w til it it eon istul 1 luetlv I 1 I) l 1,1 1 

called s/ uh , which is Pliny 11 ion 1 11 hi in 

sepn ited from uhcit bv tlu mil ib tints < t tlie 1 1 1 1 
ot C hio, and mbs t me the st 1 e h t f t lu » w 1 1 1 
shu red the best uul li^bte t lue u e it v 1 in \ 

t 1111 uheit which w is not ^1 nil (I In 1 N 

Hit I S ^ ) I lu is the me cle Mil h Ih \ c 1 I y tl 
m uiuf ic tin cis of stueh, uul 1 no ciouht tlu re 11 
why the otlui eonstitue its or wlu it ucil o loi ^ 1 
being diseovired About the ycai 17 - S Peee 11 1 
m ltalnn philos pi ei o tov 1 d mot he 1 < 1 tit 

cut ol wlu it 1 1 which the nunc ol / / h is b 1 

given llis me tlu d ef ebtumu it w s th J] t 

took l quantity ol Horn, iml foil ud it 11 1 > do 1 h 
with wat 1 , this dough he I iu icle 1 conhmnlly he 
tween his fin r t is, while asm ill si 1 in ot w itc 1 clu ] t 

U| on it lit continue 1 the km iclii as loi ^ is tin 

w itu 1 m off milky I \ tins pi t tlu while <1 
tlu tilth w is washed wiy, md the 1 e mu uuel m 
Ins In ul a gieyiolouud el stic indveiy ullu vt 
substmcc, which was the gluten ((II 11 

jail 1 1 07^ 10 t ) Nc the 1 ^1 un bv dt wlu ity 
emit in gluten in my c onsider ible cju mtity hit s 
ot it miy be eli^eovtied m buley 1 » l tl e gluten ol 
bulcv e mnot be sepuated by w ishmg Tt is bt lin- 
ed by solution m wife 1 I 01 gluten is s iluble in 1 

sm ill } loportion in cold w itei But \l e 11 b it liqui l 
is lie ite el to 1^,0 ol I JO the gluten eoieuhtes uul 
fixlls down 111 ^iey celouied fioels By this method 
gluten in iv likewise be disco\eicd in tile Jeives of 
m in') trees 

Iht watcu Snployed to w tsh out the st 11 ch soon 
ckpOMtcs that suhstmee in the hum of a white pow 
dei If ihj •> vvatu be now filteieel, evapoi ,teel to 1 
small qu mtity , iilteied V un to cpuiti the coign 
latcd gluten, claiifiecl with white of c^, md then 
evaporated to the cuisMuice of 1 syiup, it dipt it , 




wheat contains a portion of 1 common sugar. 

• - * V 1m. ' ■ _ 


have great doubts respecting it. AV» scarcely believfe r Af< . ’ It; Thesug^ris by far,^jjr&dtest, in propont|op r 
it possible to obtain in regular crystals the very small, ^oF aUithfe cortstitjientt . pf wheat • flour, if it be 


quantity of sugar that must be contained in a.pound^ $tar<^ jWigar, afif^a b^itev^ it to bev it possesses the 
of wheat by the process described by Mr Edlin, for. foilb^^ ptroperti^f r Itdojes pot cfystalfize ip prisms 
he merely set the syrup aside tp crystallize in a coot like cc&xnon^|% < but jsssumes the form ^spheres 
place. Common sugar thus treated would concrete into like honey so, Hard, as common atfg&r, nci- 

a hard mass, but would not crystallize. We believe tWjqit Water.. Its sweetening power, 

that wheat flour contains a portion of saccharine mat- according to Iforc&hoff/ is tq that of common sugar 
ter, but it is a species different from common sugar,: as 1 to Bftt $hq "ttiqst, distinguishing property, is 
We have never, indeed, made any experiments on the*, that, when dissolved itt wafer, it;|fermcnts of ilsdfi 
sugar of wheat, 'but we have made a great many oil . .. without the addition bf any yeast y Whereas common 
the saccharine matter of barley, which \ye found si-^ sugaf does not undergo ilia t process unless yeast be 
inilar in its properties to the sugar into which starch- mixed with its anueoii^rSol t utrpnu Hence the reason 
is converted by being long boiled in very dilute sulV why the dough bf wheat flour ferments, and is con- 
phuric acid. There is every reason to believe that verted into leaven* r £bis fermentation does not, take 
the .sugar in wheat is similar to that in bw*ley;^Nopv... place if the s^£h$giiict matter be washed out of it by 
* 1 " — *‘ n * ““ ! — Vejw^unilar to water, as JBdlin ascertained^ diirfeci experiment. 

l^ v femenflaie«^ ■'4f wheat flour is at confined 
ah 4 w w a.. *« -.***,.« 'Jt* first undergoes the vi 


the sugar in barley crystallizes, in spher 
candied honf^. 

y. Starch, the first, the most important* and by far 
the most abundant constituent of wheat flour, is a' 
white, crisp, crystalline-like substance, insoluble in 
cold water, but forming with hot water a thick paste* 
which has the property of gluing bodies together. If 
it he roasted on the fire till itassuiues a brown colour, 

it becomes soluble in water, and acquires the proper* % veried bread r tjfcugh this is doubtful# v 
ties of gum. If it be boiled for forty-eight hours 12. As to the proportions of these three. constitu- 

water, holding one-hundredth part of its weighfc.of ents, they differ so much in different kinds of wheat 


to the saccharine matter* 
nous fermentation ; here the process, if "possible, 
ought to be stopped. But as this is usually not pos- 
sible* the acetous fcmeututjtop commences* and vine- 
gar is formed. Probably at last the starch itself is 
acted on, and occasions the bad taste of ill baked lea* 


sulphuric acid in solution, it is dissolved and convert*/ 
cd into a species of sugar. This sugar is heavier' 4 
the starch from which it was formed ; the sdjff 
acid remains unaltered ; and no gaseous body is either 
absorbed or emitted. Hence it has been concluded, 
that this sugar is merely a combination of starch and 
water ; and that the acid acts only by promoting the 
solution of the starch, without which it is incapable 
of uniting with water. Starch is one of the most 


flour/ that nothing precise on the subject can be de- 
termined# The greater the proportion of gluten, the 
better in all cases is the flour. When the wheat 
has not fully ripened, or when it has been exposed 
to rain while lying on the field, the gluten cannot 
easily be separated from the starch by the process 
above described ; nor does it form an elastic, adhe- 
sive moss ; but a friable substance, distantly resem- 
bling the fibrous matter of potatoes. Hence . the 
nourishing articles of food, and' is undoubtedly the goodness of the flour may be determined by the state 

r 1 1. * ...1 *. il if... 1 I 1 v w -J:.. ■ rn. . ' i* ii • .! .1 . 


portion of (he wheat flour that renders bread, so nu- 
trith 

10. The gluten, the second constituent of wheat 
flour, is but small in quantity when' compared with 
the starch. It is a grey subjstaoce, exceedingly elas- 
tic and adhesive. It w not sensibly soluble m water 
alter it has been collected into an adhesive mass, Nor 
does it dissolve in alcohol or ether. When dried, it 
becomes brown and semitransparent, artd when 
thrown on hot coals, emits a smell similar to that of 
burning horn. If it be put into a vessel, moist, and 
set in a damp place, it undergoes a species of fermen- 
tation. Babbles of gas separate from it. After sonic 
days it becomes of a much thinner consistence, and 
then may be employed to agglutinate substances to- 
gether. In about ten days or a fortnight, it acquires 
exactly the smell and taste of cheese, which it re- ' 
sembles in every thing but the colour, which is too 
dark. This caseous fermentation, if,4he expression 
may be permitted, distinguishes gluten from all other 
vegetable bodies with which* we are acquainted. It 
gluten that wheat flour Towes the property 
ofoeing converted into loaf-bread. All other grains 
are unfit for that purpose, but they become fit as soon 


of the gluten. The writer of this article has repeat- 
edly applied this test to London flour ; but he has 
been always unlucky enough to find it decidedly* 
bad." From the flour furnished by two or three differ- 
ent bakers in different parts of the town, ho either 
was unable to obtain any gluten, or it wanted the ad-'' 
hesiyeness which characterizes the gluten of good 
wheat. No dbubt, there must be abundance of excel- 
lent flour in London ; but we believe (and our opinion 
is founded on the bread, which, in general, is greatly 
inferior in goodness to the Edinburgh bread) that a 
very considerable proportion of the flour . used is bad. 
The inhabitants of London pride themselves on the 
gooduess of their bread ; but never was any set of 
men more mistaken. The London bread is, indeed, 
wlfiter; but, m other respects, worse than any nu 
have met' with in Great Britain, except the bread 
baked in Berwick-upon-Tweed, which is very bad, 
owing entirely to the unskilfulness of the bakers. 

To furnish on idea of the proportions of the consti- 
tuents of flour in good wheat, we shall give the result 
of an analysis of Mr Edlin's. He separated a pound 
avoirdupois of wheat into the following ingre- 
dients : 






Modes of 
preparing 
Yf»a*t. 


a*/ 


;k~p- ' 
' “ '**' • 

Bran 

> Starch 

Gluten 

Sugar 

Loss 



3 

10 - 

0 

0 

2 


0 

0 

6 

2 

0 


Total 


J6 


In this .case, it appears that the gluten amounted to fa 
of the whole flour, the sugar was ^th part, the bran 
jth, and the starch almost £ds of the whole flour. 

13. The yeast which is employed to ferment or 
raise the dough is obtained in London from the brew- 
ers of ale. In Edinburgh, the greatest part of the 
yeast used by the bakers is either prepared by these *. nated with carbonic acid gas, may substitute that 
tradesmen themselves, or procured from those who liquid for ^east, without injuring the quality of their 


of gro^ 'jilao ferments of Its BiMn* 
own accord, because it contain!*- ft quantity of sugar ' 
similar to the sugar of starch. 

But as far as baking is concerned, the knowledge . 
of the peculiar substance which occasions fermenta- 
tion is not material/ The only useful purpose which 
fermentation in dough serves, is to generate a quan- 
tity of carbonic acid gas. If the dough be impreg- 
nated with this gas by any other method, fermenta- 
tion is not necessary. Mr Henry of Manchester 
found, that if flour be kneaded into dough with water 
saturated with carbonic acid gas, the dough rises 
as well, and the bread is us light and well tasted as 
when if is baked with yeast*. Hence, those bakers 
who live near Seltzer water, or any water impreg- 


manufacturc yeast on purpose to supply the bakers, 
Various methods and various ingredients are used 
for this purpose; but the following method is, we be-* 
lieve, as good as any : 

Add ten pounds of flour to two gallons of boiling 
water : stir it very well into a paste. Let this mix- 
ture stand for seven hours, and then add about, a 
quart of yeast. In about six or eight hours, this ' 
mixture, if kept in a warm place, will have fermented, 

• ami produced as much yeast as will bake an hundred 
and twenty quartern loaves. . v ■ * 

Yeast made in this way answers the purposes of 
the baker much better than brewers' yeast ; because 
it is clearer, and free from the hop mixture, ..which 
sometimes injures the yeast of the brewer. Some 
years ago, the bakers of London, sensible of the su- 
periority of this artificial yeast, invited a, company of 
manufacturers from Glasgow to establish a manufac- 
tory of it in London, and promised to use no other. 
About L. 5000 accordingly were laid out on build- 
ings ami materials, and the manufactory was begun 
on a considerable scale. The ale brewers/ finding 
their yeast, for which they had drawn a good price, 
lie heavy on their hands, invited all the journeymen 
bakers' to their cellars, guve them their lull of ale, 
and promised to regale them in that manner every 
day, provided they would force their muster? to take 
all their yeast from the ale brewers. The journey- 
men accordingly declared in a body, that they would 
work no more for their masters unless they gave up 
taking any more yeast from the new, manufactory. 
The masters were obliged to comply ; the new manu- 
factory was stopped, and the inhabitants of London 
wore obliged to continue to eat worse bread ; be- 
cause it was the interest of the ale brewers to sell 
their yeast. Such is the influence of journeymen 
bakers in the metropolis of Engluad! 

What the substance in yeast is which induces fer- 
mentation has not yet been determined. Beer yeast 
may be dried, and kept in that state for a considerable 
length of time, and if moistened again with water, it 
becomes capable of acting as a ferment. If it be wash- 
ed in alcohol, its fermenting power is destroyed. If it 
be kept in a moiBt place, it undergoes a change very 
similar to the caseous fermentation of gluten.* But 


bread. The quantity of salt contained in a quartern 
loaf, may be reckoned about an ounce avoirdupois, 
or 437 grains. If, instead of the ounce of salt, you 


. dissolve fl tow ater 2 oz. 5 dr. 45 gr. of the common 
crystaUizetPcarbonate of soda, and mi* tlu> solution 
well with your dough ; if you now add 7 oz. 2 dr. 

* 22 gr, of muriatic acid, of the specific gravity of 
1.121, and knead it as tepidly as possible with the 
dough, it will rise immediately, fully as much, if not 
more, than dough mixed with yfeast, and when baked, 

. will constitute a very light and excellent bread. 

14. These examples are sufficient to explain what Panary 
is called the panary fermentation. There ih, in fact, iVimt nta. 
no such thing as a fermentation peculiar to bread, h011. 

But wheat flour contains a portion of saccharine mat- 
ter, ‘i)Vhich readily undergoes the vinous ferment a- 
tiori.^ During this fermentation, * carbonic acid gas 
is evolved in overy part of the dough. This gas is 
prevented from escaping by the gluten, which forms 
every where through the dough an adhesive web, 
through which gaseous substances cannot make their 
way. Hence, the dougjh swells in every direction, 
the particles of starch are separated from each other, 
and by the heat of the oven, they are arrested in that 
position. So that the loaf, when cut, appears full of 
round and oblong cavities, each of which in the 
dough had been filled with a globule of carbonic acid 
ga& It is to the presence of these cavities that the 
bread owes its lightness, its agreeable taste, and its 
easy digestion. Even its colour is owing, in a great 
measure, to the same cause. For when loaves of 
wheat flour are baked without the addition of yeast, 
or the presence of carbonic acid, they constitute 
solid, dark-coloured, disagreeable tasted mass, 
w hich has been found not only nauseous to the palate, 
but likewise of difficult digestion. These disagree- 
able qualities arc, in a great measure, dbviated by 
converting the dough into thin cakes, and baking 
them, rapidly on a not iron plate over the fire. Ac- 
cordingly, this is the method folloived, when wheat 
flour is converted into bread without fermentation. 

Thus then the theory of bread making is completely Nutritive 
developed. Nothing can be simpler or more inge- Qualities of 
iuous than the process followed by the baker. Nor Brcai,< 
ought the wonderful composition of wheitf flour. 


yeast and gluten are distinct substances ; for gluten which ‘adapts it so'wellfor the manufacture of L *^d, 
is incapable of producing the vinous fermentation, to b£ passed over in silence. Without the presents 
Sugar of starch ferments of, itself when diluted with of the saccharine matter, the fermentation could not 




Baking 


jL and one 

ich cannot 



difficultly digestible. . . . ^ 

the gluten, the carbonic acid would make its escape 1 - ttnguishedfrom wheaten ,dPhe starch oF'^W'f 

as soon as formed, and the advantage* of the ferraen- >toe* is remarkably beautifofi .amj goes farther thair 
tation would be lost. " And, finally, without the pre?-: i.wheat starch. We have been assured, that what & 
sence of the starch in such a notable proportion, the sold in the shops under thername of Indian arrow 

rdot, is* nothing else than potato^ starch, mixed with 


Pol.ltOO 

Bread. 


bread would neither be a palatable nor a nourishing 
article of food. It has been supposed, indeed, that 
the gluten is the substance which renders breadlse 
nourishing. But we conceive this to be a mistake. 
In the first place, its quantity, when compared with 
that of the starch, is trifling. And, in the second 
place, wt 1 know from other ciicumstances, that starch 
is peculiarly fitted for being the food of animals. 
Nearly one-half of the human race live almost 
wholly on rice, a grain which consists almost entirely 
of starch ; and the small quantity of that grain which 
constitutes the daily food of an inhabitant of lndos- 
tan, and which supports his life, is truly astonishing. 

1 5. As no other grain except wheat floyr contains 
these tli rce constituents, in the requisite' poporlions, 
it would be in vain to attempt to convert them into 
bread, by the same process as is followed by the 
baker i*i making wheaten bread. Potatoes, for ex- 
ample, contain no sensible quantity of’ saccharine 
matter. It would he in vain, therefore, to expect 
them to ferment, like wheat dough, when mixed with 
yeast. But we have little doubt, that mashed pota- 
toes might he made into very good bread, if they 
were kneaded with water impregnated with carbonic 
acid gas, or still better, if, instead of common salt, 
the constituents of that substance were added in the 
proper proportions, as they have been already given in 
this, article. Potatoes contain a very great proportion 
of water, and when boiled in water, they communicate 
:i brown colour, and give the liquid a disagreeable 
taste and smell. 

It is proper that this substance, which some, have 


a little gum tragacanth. It is well-known what an 
agreeabTefood this preparation is capable of furnishing. 1 * 

Rye is very tmj,ch used aa an article of food inRyoBi*a& 
northern countries.- In Sweden it constitutes almost 
the only bread of the common people not baked in 
loaves; but made up into cakes, 'which arp usually 
as hard as wood^v Whhn baked into Joaves, it has a ^ 
brown colour and a sweetish taste, which gives it a 
considerable resemblance to gingerbread. Rye, ac- * v 
cording to the analysis of Einhof, is composed bf the 1 
following constituents: • 1 s . 

Albumen • - 3.27; \W .‘ . 

Moist gluten - 9.43 

Mucilage >* V 11.09 ^ 

Starch - - 61.09 

„ Saccliarine matter 3.27 

Husk - - 6.38 

Moisture - > • . 5.4* 

100.00 

' The saccharine matter present in this grain is pro- 
bably sufficient to cause it to undergo fermentation; 

But the proportion of gluten is very small; probably" 
not amounting to 8 per cent . Accordingly, when : 
rye flour is washed in water, the whole of the glu,ten s 
is dissolved in that liquid. Hence it is obvious, /. 

in order to make good rye bread, it ought to bettii* ' ' 
ed with a quantity of wheat flour. This kind of. 
bread is very much used in the counties of North- 
umberland and Durham, .'and we have no doubt thgfc , 


considered as of a poisonous nature, should he pre- *it is both palatable and nourishing. Certainly itvis 

■ 1 1 I?- ■ . ~ ' ... - /* _ : » i Vil* 


viously removed. Kinhof has given us the following 
substances as the constituents which he found in po- 
tatoes : 

Water - - 72.6 

Starch - - 15.0 

Tibrous matter - 7.0 

Albumen - - 1.4 

Mucilage - - 4.0 


the 




• mo 

Dr Pearson^ analysis is somewhat similar; only 
he obtained a greater proportion of water. Einhof 
found both tartaric and phosphoric acid in potatoes. 
The fibrous matter in potatoes seems to be a pecu- 


very far superior to, the rye cakes, used by 
"peasants in Sweden. 

We have been told that rice flour inaybe taade > 

into loaf bread. But we have never had on op- ; ; 

portunity of seeing these loaves, and do not know 
how far- they resemble those of wheat flour. Rico ;£■. 

has never been subjected to chemical analysis. We, 
do not know, therefore, what its constituent* are; 
though there Is every reason, from its properties, 
to consider it ap almost entirely composed of starch. 

16. Having flew given a description of the method Andre of 
of baking bread, and explained the nature of the pro- and * A 
cess, we might here conclude this article. But it Bn-a/rnide ’ 
may be ofjome utility*. if we give a short statement i„ La»<!oii> : , . 
of the principal lAws which have been enacted in . 


liar modification of starch. It supplies! the place of . Great Britain respecting bread, and if we endea- 

. 1 .. 1 . • I A- a — J * 1.. _£• _ t „ _ . .a!!'- a L. . . . . » 


the gluten in wheat flour, and gives to tfie paste of 
potatoes considerable stiffness and adhesiveness. It 
is upon these properties that we found our opinion, 
that if the paste of potatoes were properly impreg- 
nated with carbonic acid gas, it would make a good- 
looking ^und well tasted loaf. , There is, however, 
the^’^os occasion for this attempt, as potatoes, when 
.jrroperly boiled, constitute an agreeable substitute 
for bread, without any farther preparation. When 


vour to lay before the public the present state of the 
brebd trade in London, and explain the abuses and 
frauds that are practised, by those concerned in it in 
that capital. We despair of seeing these abuses rec- 
tified ; but it is a great point at least to make them 
known. 

In the period of English history, between the Nor- 
man conquest and the reign of Edward the First, the 
price of wheat fluctuated enormously. Thus, in the 






- * * 

43d year ist R&foyAe Third, it ivfcs id Id for 20$., or 
60$. of our taoney, tu quarter* Multitudes of pooi 
people Were forced to live upon the bark of ttecs, 
and upon horse flesh, and above twenty thousand 
died in London ot famine. In the same reign, as ap- 
pears from the statutes, the pnu of wheat was as 
low as ''is a quarter. Tilt-* prodigious fluctua- 
tions show the little communication at dial time ex- 


isting between the diffuent countries ot Fuiope. 
Farming must have been m a ve i> low state in 1 ng- 
land. When wheat was vtiy iluup, the farmer 
could not dispose ot hib crop, which lav icittin^ cm 
Ins hands When it was ihai, then was Mich i 
scarcity, that he could hardlv j locurc. seed for sow- 
ing his fields, or wis unable to ifforil money to pui- 
cliasc it. 


It whs toticc ived th it these evils would he, in i 


guat imagine, remedied by fixing tlu pint of bind, 
which was accordingly done by i piocKmition of 
King John. This absurd mnovatim being found in- 
effectual, it was lepealed bv the hhtt of ttwzt, 
mulcted in the 51st vuirof lie m > the 11 i * at to 
Vomtm 1267. By this law tin pric d hie id v* u> 
regulated by the prut of wheat and the baku was 
allowed 7 J v d for biking a qimtcr ot wheat, u el fur- 
nishing s.ilt and the other mgi< dients wine li ait add- 
ed to biead , besides tlie pioht whuh u uutd tiorn 
the additional loaves made tiomaquutu ol wheat 
beyond what the statute allows lius money allow- 
ance Was gridually augmented to the b ike 1 in clilki- 
ent rtigns, uccordmg to the follow in , 1 iteinent 


amount of the penalty for each ofience, varying from Baking* 
L.50 to Ifr., according to the supposed enormity of the 
transgresMon. It is the business ol* the magistrates in 
towns, and of justices oi the peace in tht countiy, to 
regulate the asai/e, and the price of bieud is deter- 
nuntd by the price of wheat, actoiding to a table 
given in one ot the act*<. When that puce vanes Os. 
the quaitcr, then the pnet oft the loaf is vanid one 
assize, or a halfpenny the quartern loaf. W ii^isti ates 
likewise may alter the pnec of tht loaf halt an assize, 
or a farthing in the quartern loaf. 

Whotver con sick is the indecent wry in wlich 
oaths me a dm in is tc 1 c d m I nghsh couits (foi it > 
upon the oaths of the bakcis and coin factois that the 
ai tv depend fot tht uccuncy of the utuins\ uid tin 
little regard paid to thttn by mereh mts < 1 d m mu 
fie Hirers, partly m consequence of tins imketncv 
putJy m eonstquenec 01 then multiplicity and pi r- 
1 \ on account ot the many lb^uul impediments th 
the I egislatuic 1 ms tlnown in the way ot much mi 
md m mulactuitrs — whoevci toiiMdciv the th 1 


will be it no loss to conclude, tint all thin duel 
and penalties, and oiths, hi 1 entiuly f uk d in | m 
ducuu* tht intended effects In London, 1 lie c i‘ 
nmnbti ot bakers is pc it and the rompet tic 1 
conscqumec Might to m suie the be t 1 u ul t tl 
lowest possible puce, the lm ad Jiws bv imku l 1! 
puces ot all bikus the «• um lnu destiny d il 
competition, h i\ foimid the bil rs 11 * > 1 ^ il 1 

company, li ivnn, on iMonal meetings to *. \ It ilu 

pc culm inteic^ls aid hive 1 iniI nth mi \ 1 t 
honoui which makes limn to ec 1 dei 11 nlm 1 


s d some to uruleistil tluir neie,hbou s it p k i 

Edward I. - to - I ft Horn is 1 1 ily ugulil d hel \un the b 1 « i 1 ♦! t 

Henry VII. 0 7 c otn-Jdc lois, tlu n n pi 1 e c < 1 whit h 1 d it u 1 i 

Fhzabttk * - (> ftO tint tlu quiitcuiloif is il\i)s ^d 1 1 thin in 

l h/abeth - - - (> 0 any othei put of (ueit Brit 1111 II i« 1 on h j 

Anne - - - - 12 0 td is, that the finest flout only is cn j 1< vccl in I <n 

lit 01 gt 11. - - ft t 0 don md that tin London bit id s he tl » rlnn \y 

litoigc III. - - - 11 0 • othei 1 he write! of tins utieleiswill \ in ot F 

eouttmy lhc I ondon bread 1 , n 1 is o[ 1 1, 

This last r gulitton took place m the >cir 1~0S m nly the woi < biead in (neat Liitun md *lu t 1 

By this act the migisti itcs wuc enjoined to set the is gieati> nfciioi to what 1$ u«ed hv tin bikus m 

assize ftiom a sack of floui, instead of a qutrtcr ot Kflinbuigh. lie his frequently t\ mimed flout pm 

wheat, and to allow the bakci 1 Is. untied foi his chased tiom bakers in h th cities uid the I dmbuuJi 

exptnees. The new duty on suit, dunng the 1 until ilotn, cxeipt in bad je us, when the ciop lmd been 

revolutionary war 1 use d this sum to 12s at which it injur* d w is uniformly 1 • pel lor in quiht) to the 

continued. By the act of PaiJiamcnt, tlu baker wis Lt ndi n do 11 

supposed to 1 ukt SO qiuitein loaves from tin sack of llu m lgistiates of London have nt last become 
flour, whatever great* 1 lumber the 1 Hack piodutcd sensible ot the tiuth of tlu t facts, and that the (m- 

w as so much more profit to the baker. verrfmu r by tfieir officious liueitcici et and tluir 

Vuyputiculu laws wcie enacted, obliging the minute 1 lactmcnts, have injured instead of inipioved 

corn-f xt to s to give in the quantities tend puces of the the equality of the biead. ihey have in coi<- t . 

flour soul, und tlie bakers the quantum^ and pi ices qucnce, applied to Paihament, and by th 11 influ- 

at which t\iy bouglit it. Pciultics wete enacted to ence, the assize on biead, as ktr as it atker I 01 don 

pi event false return*, to prevent adulterations and and its environs, his been taken off. But tlie good 

impioper eombm ttions between the bakers, or tlie effects expected have not yet resulted from this judi- 

corn-factors and bakers, lhc weight of the loaf was uous measure, lhc spnit of monopoly his been 
determined, and nil loaves deficient m weight one sunk so deep into the* minds of the bakeis by the as- 
ounce, or not marked with the letters W, S W, H, size laws, that some tune must elapse bcfoie it beun- 
actoielfng to the quality ot the bread, may be seized, cheated* It is said that they have a weekly meeting, 
and the bakei, besides the loss of Ins bread, is sub- and settle the assize privately in tht same ii\innci as 
jietedtoa penalty. These Jaws are so numuous, it was before publicly done by the Loid MayCh and 
and v 0 inmate, that it would be tedious to cbpy them* Aldermen oft London. But this esprit dr corps tan 
Nothing more would be learned from them but the not continue very long. Whtie there arc 1000 ba** 


B iking kers, as in London and it !s not consiSfr 

cnt with the nature of thing* fo suppose that they 
can long contmae united* so as to act only together, 
and by concert, bdf-iutercst will induce tir-t one 
individual, and then another t$ consult hin own pn- 
\itt udvantigi and to tndeavoui to secure un m- 
creisc of biiMiuKS by underselling his neighbours. 
The bond will thus bt bioken osumlti, and every 
one will be obliged to serve the community at the 
lowest possible rate 

It is a pity tint the Legislature would not set that 
tlu binu liberty which ha been givtn to the biker, 
ought to be extended to the com trade in genual 
11 k dcpuuition oi money, which wi«i tile const- 
cjutnu oi tlu umnturd <tite into which 1 uropt was 
brought by tie Lieneli i evolution, oui almost total 
si elusion liom the l out incut, ami a suits oi bad 
ciops for fie vet il 31 ais in ed tlu pint if < orn ui this 
country to m u ornn is height. 1 hi ltndloiels took 
adv mt i*,c of tils men se to utise tlu r< nts wink 
Government louled tne f ume with he ivy taxes 13 ut 
in i st itc if pc id uul s i|)j smg ih* se i ons to be 
toluiblv fivmiible, the i mseinnot be kipt up. 
llu Imdedpi pue tors lulled con<ei\ed thaltoiti 
c ) dd In e mtinued m thi^ ecuntrv at its umiiiuiai 
height simply by pi h h ti tin nnj itati m of to- 
rn n com It w is with tin u w th it tilt com bill w ib 
li ii lit into Puli u ie it u I ( imed 1 tst ye u ( 181 >) 

i^ieitmij nty mt \ tl mdi n tin din 1st liiu- 
vi i ii i \pu ssi in of the ii I >it nits oi Grt it Brilun 
'igimst tin me i ui i h i h 0 idlt< is did not eon 
sd r th it tlu i\i i i ii iuieiiey of coin in Gteat 
But undoes net unouv t fo a wuks consumption 
th it fh ) igli tin \ n iv jiiveit coin tiom bung im- 
j nUd nt tn it But un, tl i \ cu mot prevent sm h 
ot tlu i h 1 1 r i ts i < h ) ) < it h< i i goin^ to those 
p i i wh i i i is i l\ i 1 he con bill will not 
Ii iu tin etl t ii 1 > e iptlcpiiu ofcnn but 

it will ict is inn u I*, i oi e nigi ition S ippose 
th populition l (oi it bntaintolu K 000 000, the 
c in ti n of U)0 ()(><) inhabitants would pi obibiy he 
sufliue it t> pie eat the necessity oi importing corn. 
Pul ij s i mllei nuiTibei would be sufficient, is 
th )si \ ho w!l lx obliged to emigrate aic chiefly 
fimdics with snnll foitunes, who maybe supposed 
to consume mori wheiten biead than the ven lowest 
ot the pi ople Llu hudshipsof the fmnei c innot 
he die vi ited m anv othei manne r th in by Jowuin b 
his rent, md e isn % him of his uppicssive tivis 
17 About sixty years igo, the dtaleia in earn in 
I ondon e imed i u then business at Bear Quay but, 
this situation hi ng very inconvenient, tin Corn Fx 
thuige in Mark Line was erected by a comp my of 
liopnctois for the accommodation of the iaetois 


4#i% a buyer hii 

whatever of judging, f$m the appeal antfe 
the sampled exposed on mb muds, duung any pe- 
riod of the market, what thfc supply is, oi what quan- 
tities of <?om are imported, coastwise, or from a- 
broad.” (Report of the Committee of the llou c of 
Commons rtspectlno Com J 

Here the millm, mealmen, aitd corn-chandlers, 
transact thur business with the corn-factor, and not 
with the seller. The^e men purchase the wheat, 
carry it down to Essex and other counties, convert 
it into flout and bring it back to London to supply 
tlie bake s. r Jhe profits of the baker are blit small, 
suppobing him to <airy on his trade without my 
ir uul Li t us suppose him to bake 12 sacks a- week, 
which, horn the evidence of the bakers examined 
Iu lore the ( omnuttee ot the House of Commons, 
seems to bo a bur avoiage lhty are allowed 12s. 
fot each sack, which amoui ts m the week to JL* 7. 
Lit us suppose farther, that every sack yields 82 
loaves msLtad of 80 so that they have a profit of 
two U mt on each sack. This, when the quar- 
tun loti is it JOd., will amount to L, 1 more 
let us suppose farther, that the puddings pyce, 
ui i me a winch they bake, will definy the e\- 
j i nee oi their fuel. By this statement, their week- 
ly income will be L 8. Out of this they havd to 
pn\ for salt aud yeast, and likewise their journey- 
lmn s w iges Now, L. 4 seems as little as can well 
be allowed tor these pui poses. According to this 
st dement, L 208 a-j ear seems to bt the amount of 
m ordinuy b iku a income in London. supposing 
him not to pi utise any h ml. 

Iht eousiqiui u oi tin* small profit is, that men 
oi idpitil seldom in hoi in the trade. The bakers 
in London an mo tly pool men, who begin the* world 
w ithour my e ipit 1 md m eonseq lencc of the gn at 
ci lupi tit on, me never able to deal so extensively as 
to icquue oi e it is suucely necessarj to observe • 
what must be the. consequence oi this. Ihey aie at 
the meiey oi the mealmen, who supply them with 
flour as they tliu k propei of what qu iJ ty tliev think 
piopf r and it wh it pi ice tliey think pi c pi r. Hence 
the higli puce and the badntss ot the London biead 
llic profits go ill into the pockets oi the mealmen 
who keep the bakeis in a state, oi compaiative slaver 
ry, and oblige the inhabitants of Loudon to eat the 
w oi st and the dearest biead in Gieat Brit mu 

Sonic ingenious bakers in London, m ordti to mike 
up for the smallness of th u profits, have hit upon 
the plan ot mixing potatoes with their flom, and we 
are credibly mfotiued, that not less than 4QP tun of 
potatoes die consumed for this purpose tv ry week 
ri rhaps the quality of the biead js not much injured 


and de ilus. Seventy two stands were allotted on 
which tlu simples oi corn are exposed to silt. 
Sixty four of these stands arc Ict out on lease to fac- 
to) s or dt ultrs, and the remaining eight are nppi o- 
priated to the use oi the Kentish hoymen. 1 Al- 
though the Corn Lxehange is considered as open to 
ill who come to buy dml sell, yet no person ci i cm- 
ry on the business of a coin-factor, to any con uieia- 
hfc extent, unless he is in possession of one of these 
* stands lleie the factors are at liberty, titlui to 
expose all then samplts at the same tune, or as lew 


by this practice , for sogie of the bakers most in u 
pute employ potatoes to a consult rable extent, md 
the consumption of wheat is very materially dimi- 
nished by it. But the grievance is, tli it the same 
price is t ikon for a pntatoe loaf as foi i lo d of the 
finest wheateu flour, though it must cost the baker 
much less. (j.) 

1 he reader will find some account of flu substitutes 
which have been proposed for wheat flour, m seasons 
of scarcity, under the article Brxao m the, Eneyclc- 
pcedia . 
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BALANCE OF POWER, 

Among States, a most important object of foreign chimera. But, with a view to the objects of this 
policy, intimately connected with the general peace system, the question is, not what amount of power 
and indepewh nee of nations ; but which some hav6 above another any state possesses, provided the power 
* strangely treated as altogether chimerical, and others so possessed is tairly acquired, -—but whether any 

as strangely leprcsented as having ltd only to perni- statc\po«sesses its power m such circumstances a s to 
cious results. It is far more generally ud nutted, how- enable it to trespass at its pleasure on a weaker ucigh- 
cver, to have a real foundation in the principles of in- hour. If there is no othir state, or confederacy of 
tcrcouise and union among stjtes, and to have exer- states, capable of counteracting any injuiious de- 
cked a great and beneficial influence on the uffoiis signs which its greater power might induct it to 
of modern Europe. We say of modern Europe, be- undertake, then it is said that there is no balance ; 
cause, though the policy iu question was r.ot wholly but if there is such a countei poise, this is all that 
Unknown to other ages and countries, it was no the balancing system tequires, ami not an t quah- 
where systematically pursued, but among the nations zation of fore* s, to produce what, in its language, is 
of this quarter of the woild. Previous to the sixteenth called an equilibuura. In order to obviate such 
ccntur^, there was little political connection among misconceptions, and to make this point as dear 
those nations, their circu instances not bung such as possible, we beg to refer to the following de- 

as to admit of any regulated attention to foreign finitions of the balance of pow tr, as given by \ at- 

ttfiairs; but about the commencement of that cun- tel and by Gent/: “ By this balance,' " says the 
tury, Europe began to be formed into one giand former, “ is to be nuclei stood such a disposition of 
community or federal league, of which the actuat- things, as th it no one potentate oi state shall be able 
Ing principle was the preservation of the balance absolutely to predominate and prise ribc laws to the 

of power. The attention to this pnnciple thence- others.” (Lam oj Nations, B. in. c 3. $47.) — “What 

fortli influenced all the great wars and negotiations, is usually tumid a balance of powu,” says Al- 

and made every foreig 1 movement, however remote, Gent/, 4< is that constitution subsisting among in igh- 
an object of interest and interference throughout bouiing states, more or less connutid with one 
every part of the system. m another, by virtue of which, no oik among them can 

W e shall endeavour to sketch a general outline of injure the independence oi essential rights of anotlu r, 
this important subject, and, in doing so, weshull notice, without meeting with effectual resistance on some 
though in a brief way, all the principal topics which it side, and, const quently, exposing itself to dangu.” 
seems to us to present for discussion. The references (Futgment* on the Political Balann , c. 1 ) 

which we shall frequently make to other writers, will Thus, then, it is distinctly to be undci stood, that 
serve both to illustrate and support our own views, the balancing system is not grounded upon an njua/i- 
• and to point out the sources of more profound and ty among states in r<&pect of power, but upon a 
complete information than we have either ability or union of powers to repress the enteipnws of the* 
room to give in this sketch. strong and ambitious, and to countei act the c lhcts of 

necessary individual inequalities bvaggrcgatc^tiongfh. 
General I- I. The ultimate intention of the system founded on It is quite indispensable to the cxMtnn of *>uch 
of a a balance of power, is to secure every state in the full a system, that no one state should be pci nutted to 
JiwerVml l ,1) '' SL * ss,on enjoyment of all its rights, by making obtain such a superiority of powder as to enable it to 
Of* the s*"* the safety and independence of every state objects of overawx all oppbsition, and make the safety of those 
tem found- interest and guardianship to all its neighbour. It around it dependant on its will ; and as it is tin* dis- 
til on n. endeavours to accomplish this great end by teaching, position of nil unchecked power to extend itself, the 

that it ib the interest of all states to check the first balancing system inculcates it to be the inutnl, as 
cneroachincMitb of ambition ; to watch every move- it is the n^ht, of every state to join in opposing the 
ment oi’ foreign powers ; and to unite their respec- first encroachments of any ambitious potentate or 
five forces in support of the weak against £hc strong, community. It teaches, that the danger extends 
It is called the balatu mg system, becaus? its aim is much farther than to the party immediately at- 
to preimt any nt ite fiom aggrandizing itself to the tacked or menaced; that one encroachment will 
danger of it^ iu ighhours, and to qotfnterpoUe any state but pave the way to another ; and that it is there- 
thut may in any way have become powerful, by a fore wise to meet the danger whilst yet distant, 

union of the foru b of other states. and capable of being combated with less peril or 

The metaphoi icnl tenm applied to this sjr$tem loss, llie right of interference to put .down a danger 
seem to have given ike to some very absurd miscon- of this kind is, in fact, only a modification of the 
ceptionS of its true theory and purposes. It has right to resist an immediate attack. All human cx~ 
sometimes been supposed r that its object was to perience shows, that the state which is suffered to ag- 
cijiinln?\\\Q powers -of states composing a common ^ grandize itself at the expence of one neighbour, Will 
ty vtem ; and as it is plainly impossible either to effect, * only, with its increased means, ai quire stronger diKpo- 
or to maiptain such an equality, it has thtnee been sitions still farther to encroach ; and, therefore, sefik 
concluded, that the whole system is founded upon a defence authorizes us to treat that potentute as alrea- 



Balance of dy wj Invader, whose conduct entitle* u* to conclude, 
powei that ho only wait# a convenient opportunity to be - } 
come so in effect. It ie peculiarly and emphatically 
the 1 mguage of the balancing system — Obsta pnrtct* 
pu s, in other words, look welUo the safety and in- 

dependence ot your neighbours, evtn the most re- 
mote it you ni«h to preserve your own. 

L pon this point it is by no means necessary to 
enter into any lengthened deductions. The princi- 
ple ot mtti te» cnee to present the progress of a cton- 
* uous power rest 4 ', both as to right and policy > upon 
tin most obvious dictates of expenence and pru- 
dence 'No state cvci yet acquired a preponduating 
power without abusing it and, thci e/ore, it is the 
right ind lnteicst of all states to prevent any one 
ltom using to such an a*tcndmcy as may endanger 
the common s tfety. 


1 In light in question, howeyer, is that of gum ding 
agimst an injury justly to be apprehended hom the 
conduct ot a state, which uses improper means of 
iggt mdi/e merit So fir, thutfoic, as measures of 
hostility me concerned there mustbi at tual encroach* 
inent somewhat m order to warrant them. The ba- 


1 mcmg vysttm docs not say there shall be no altera- 
tions m the uhtivc strength of states , for a 6tate 
in i\ fairly and honourably mcieise her power by wise 

I gelation or by the cultivation of her own internal 

I I sources. To attempt to impede a state which 

triv<N in this roid to greatness, would be to make 
w u upon those very arts by whose successful cul- 
tivation pc ue and hippintsj* are spread through 
the w oi Id The aggr mdizementb agfttfist which 

the bilmcing system declares wai, arc those which 
do immediate violence to some, and which infer 
firtlm violence to othti* All that nations can 


do, wlun ) neighbour become 4 * formidable ui a 
fi r w i\ is to watch her and to draw closer tMoBC 


t ic-t. of illiancc which may enable them fo countuact 
a iy bid ust of her power When Lord Bacon, in life 
7 w/ow J n pit l 9 counsels princes “ to keep due 
i tntincl th it none of thur neighbours do so over- 
sow b\ increase of territory, by cmbtacing yfUade, 
by ippio iclus, oi the like, ab to become more able 
to mu »y them thui they were /* he could not mean 
tint th giowth ot a stite by commerce was to be 
pieunted m the sinie way is in the* case* of its cx- 
tdisionby i su/uit ot tcrutoiy but that all gi eat 
] owu how o ci acquired, is m its nature dangerous, 
and outfit to beeountu poibi d by timely confederation, 
i lie i c is motlici way in which a state may become 
i HDiidubk, and that ot a sudden, wheic the b dan- 
cing si stem docs not authorize immediate hostile in- 
tuit rente. \\ c here allude to the case ot a «ove* 


men who ic quires a ^rcit accession of power by 
m uui^c or by luhuitincc. “ It is a sacred pnn- 
ciple of the hw of nations/' says Vattel, who dis- 
cuses this question m reference to the balancing *ys* 


* y * - j 

tm> ” thtft such an of power cannot, 4 fane SMnnwef 

and of ttedfc give any on* a right to take up anna f ri v ** p y ?L* . 
oriter to oopoao it/' (B. »ri. 3* « 43.) GroUusand '*"'**** 
Puffendorf maintain the Sanyo opinion in terms equally 
decided* But suppose a sovereign, who has already 
displayed an encroaching disposition, is about to 
acquire nj this way* an accession of power, which 
would render bite more and more formidable to his 


neighboufs; m this case, as Vattel shows, the 
yiaxims of the balancing system authorize an im- 
mediate interference to procure securities, or, 
according as the danger is imminent, altogether 
to prevent his aggrandizement. It is perhaps 
wholly unprecedented, as this writer observes, that 
a state should receive any remarkable accession of 
pow er, Without giving other states just grounds to 
interfue, btit if it should be otherwise, the only 
course to bo pursued is that which the balancing sys- 
tem always recommends— the keeping a watchful eye 
on all the proceedings of the formidable state, and 
the formation of a counterpoise to her power by 
means of alliances. 


These arc, indeed, the grand expedients ot the 
balancing system— vigilant inspection to discover, 
and prdtept union to counteract, in their birth, all 
such projects of enetoaehpeot* as powerful states, 
without any external limitation of their power, will 
ever, when opportunity offers* be ready to form. By 
employing resident agents to procure Speedy Infoi - 
mation, and the weight of joint warnings and recla- 
mations m every cate of appicheuded, or of real in- 
jury, the b&lancihg system often the only means 
which human wisdom can devise to control the con- 
duct of independent state* and the only means which 
can be employed to guard against injustice, or ob- 
tain rediess, without an actual appeal to the sword 
It was the habitual employment ot these expedients, 
with a view to guard against distant dangers, that 
distinguished the balancing system, as exemplified m 
modem Euiope, from those momentary efforts and 
loose confcde)f|gies in which all nations, and even the 
rudest tnbefe, *ave occasionally united, m order to 
repel or pull down a powerful and common enemy * 
Without this habitual attention to foreign ill airs, and 
constant application of the pimuples of counterpoise , 
thue cannot, indeed, be said to exist any thing like a 
system of reciprocal gu irantee ot the independence 
of nations, such as is involved m the idea of a balance 
of power. 

What patticular alliances each state ought to form, 
with a view to maintain this balance, is a milter of 
circumstances, ind must v ny with them ( Hit ob- 
ject of the system is always tht sarni, to pitstivt 
such a disti ibution of power anmlst the vaiwng it 
lations of states, as shall most effectually check the 
spirit of encroachment, ahd confine every potentate 
to his own dominions. 


* “ lhc grand and distinguishing feature of the balancing system is the perpetual attention to foiciga 

If urs which it inculcates , the constant watchfulness over evtry nation which it prescribes, the ^ubfcction 

in which it pi ice 6 * all national passions and antipathies to the hue and delicate view ot remote expediency, 

tbv unceasing care which it dictates, of nations most remotely situated, and apparently unconnected with 
ourselves, the genual union which it ha9 effected of all the European poweis, obeying certain 1 iws, and ac- 
tual* d n general by a common principle, in fine, the light of inutud inspection, umitrsih recognised 
among tniii7td states m the rights of public envoys and residents/ Brougham k Colonial Polity, B. in § U 




Balance of In the preceding observation^,'^ have had it in 
, view to give genual idea o t the nature, intention, 
and mentis of maintaining a balance of power among 
a number of cornua ted nations of different degrees 
of power and magnitude. Before proceeding to any 
remarks on the history and results of this branch of 
policy, we cliaH recapitulate, in the words of M* 
Gentz, those fundamental maxims which constitute 
the necessary conditions of the beneficial existence 
of such a system as we ha\e described. These are ; 

44 That no one state in the common system must 
ever become so powerful os to be able to coerce all 
the rest put together 

44 That, if the system is not merely to exist, but to 
be maintained, without constant perils and violent 
conclusions, every member which infringes it niu^t 
be in a condition to be coerced, not only by the col- 
lective strength of the other members', but by any 
majority of them, if jiofc by one individual ; — and, 

44 That if ever a Btate attempts, by unlawful en- 
terprise, to attain, or does hi fact attain, to a degree 
of power, which enables it to defy the danger pi a 
union of several of its neighbours, or even of th$ 
whole, such a state should be used as a common 
enemy ; and if it has acquired that degree of force 
by an accidental concurrence of circumstances* with- 
out any acts of violence, whenever it appears upon 
tho public theatre, no means which political wisdom 
can devise for the purpose of diminishing its power, 
should be neglected or left untried ” (Fragments up- 
on the Political Balance , c. 1.) 

1 *' 

Ancient II. The knowledge of the ancients in regard to these 

fcjroy'Mtf 0 great principles of national safety, and the period 
Jane* of w,Ien came to obtain a decided influence among 
PoVei, and the moderns, are points of consideiable historical 
rise of 'the interest. Mr Ilurne has shown, in a very satisfac- 
tory mahtter, that the principle of preserving a ba- 
lance of power, is distinctly to be recognised in 
many of the great political transactions of the an- 
! “ ^ with regard 


cient nations. "The anxiety 
to it, was particularly manifested that famous 
league against the rising power of Athens which 
produced the Peloponnesian war. Athens herself 
showed, 4 tlifct she both knew and practised this po- 
licy, by cou&tantly throwing her power into the lighter 
scale, when Thebes and Sparta came to contend for 
the mastery of Greece* Mr Hume also traces the in- 
fluence of this salutary principle in the contests 
which arose among the successors of Alexander ; 
their attention to it having 44 preserved distinct, for* 



Modem 

•Sjslem 


iofm; 

according tsrfifr Hufae, 44 the utmost refinements 
on the balance of power that ever entered into the 
head of a Venetian or English speculatist ;** and 
by a later writer, this speech is also pointed out 
os 44 containing discussions of some of the most de- 
licate parts or tire theory/* (Brougham's Colonial 
Policy, JBh iii. § 1.) A1J who peruse this remarkable 
oration with due attention, must indeed perceive that 
it fully bears out this character. Its reasonings may 
be analyzed into these loading doctrines of the balan- 
cing system, — that it is the interest of every state to 
pi event the formation of a predominating pow er; that 
to this end the first encroachments ought to be 
promptly checked; and that it is nccessaiy to join 
oven a rival against a former friend, when that friend 
Would otherwise infringe upon the balance. 9 * 

It seems, in short, to be no longer a question, 
that it was only with the phrase, and not the idea, of 
a balance of power, that the ancients were unac- 
quainted. But we cannot agree with Mr Ilumc 
when he goes so far as to say, that this principle, 
though it has been more generally known and ac- 
knowledged in modern times, has not had an autho- 
rity much more extensive in practice, than in the an- 
cient world. (Essay t, Veil. 1.) This opinion stands 
clearly refuted by ail the great facts, and by the whole 
tenor of modern history, from the commencement of 
the sixteenth century. It was the more constant 
operation of that principle which giadually foimed 
the nations of Europe into one great republic or fe- 
deral leaggk, whose common bond of union was the 
guarantee which it afforded of their Ve^pccthc inde- 
pendence. But neither, on the other hand, can w*e 
agree with Mr Brougham, when he affirms that the 
ancient states displayed nothing beyond a mere spo- 
'teujative knowledge in this department. ( Colonial Po- 
licy, B. iii. f 1.) f It may be very true, that those 
more enlarged ideas of foreign policy, which De- 
mosthenes disclosed in some of his orations, were not 
generally understood or acted upon by his contem- 
poraries ; but it is nevertheless perfectly clear, from Mr 
Hume’s statements, the accuracy of which has ne\tr 
been called in question, that among the Grecian 
states, the maxim of pieserving a balance of power, 
though it had not produced any course of policy so 
regular and authoritative as the modern international 
system, was vet, on many occasions, the sole mov- 
ing spring of their wars and, alliances. 

This maxim, indeed* He*sd much within the sphere 
of common sense, tb&Pit can scarcely fail to be at- 
several ages, the partitions made after the deaths ^tended to, wherever there is a collection of states 
of that conqueror." (Essays, Vol. I.) The ora- capable of observing and attacking each other. But 

tions of Demosthenes frequently display very clear circumstances may be more or less favounble to the 

and extensive views in this, branch of policy.' In that growth of a consistent-policy in this respect. In mo- 


$ 00 ,” Balance of 
Power. 


* There is a passage of Polybius, which has been frequently quoted, as pointing out the leading aim of 
the balancing system in terms the most explicit. Thfrnistorian, after mentioning that Hiero, king of Sy- 
racuse, acted wisely m assisting the Carthaginians in the war of the auxiliaries, adds, — “ Nunquam enim 
ejumodi prinwpia contemner* opoitet , neque tanta cuiqmM astruenda est potent ia, ut cum to postea de tuo 
quavnis manifesto jure discepturc ex tequo non queue” !W>. f. cap. 83. 

f It is with considerable diffidence that we venture to question any of Mr Brougham’s statements upon 
this subject. His chapter on the balancing system, in the work referred to in the text, is marked by iiL: 
usual extent of view and of information, and certainly Constitutes a valuable portion of that very able and 
inatrurtivfl nertiirtlfance. * 



Balance of deni Europe, a »ilrfilKaf.r§^ jBjl&w^raWfer., <$L 

Power* formed under such pirciuhst^ies m tended peculi-' 
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and. 
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gin to manifest itself until, in the gradual and similar ‘ , .It fcal ; ' to*, Dfc Robertson, much 
progress of European society, the power of the so-, .tp our ijU)rprfW,V^fe will confers, /considering tile 
vereigns of these states was so tar consolidated as to very' intelligent quarter from* which objection 

eign ifeiscmefttied ** the principle of the 


enable them to give part of their attention to foreign . , , 

affairs, and to send and maintain armies beyond their 'balance of pbwcr ^ a discovery amfeby tno JttaHan 
own frontiers. It was in Italy, where civilization was politicise in cfhtSO^^ince of this invasion 1 of Charles ; 
more advanced, and where there was a number of 'whereas)' it was pot to any auq|| sltiglO event that the 
small states and commonwealths, whose safety requir- balancing system owed either its origin or ri>fine« 
ed that their rulers should reciprocally keep watch on ' meat ; hut to the progress of society, which placed 

1 .i .1 t .1 , 1 7 /»•* . /. . . « .1 ■ 1 '■ 1 _*■ .. ^ 'ASr*- . ^k.' 1 ^ ’ 



object of concern among these states, ns, in the next, 
it came to be throughout Europi 
of each other,” says Guiccardini 
ful of every motion or measure 
might any way increase the power of their neigh 



of the bj^anci^iystem; % nd doubt ftsuei 




bW: which 


hours;" ami he draws a splendid picture of the be- - have already Vttify. 

nelieial effects, the long peace, and general inde- .i|: ,rests r iis 'Va* jpfHch 

pendence attendant upon this habitual attention to ■ cdnnpt jfai'ji ^ ‘ 

the principle in question. (History of Italy, B. i.) that nations 1 



totnamfoilt iia^lfTrfbf|ia1h>.ituation«i bit 
^ v i/# , is miU* h$Vc aii^VanGef^Bge 

It vuis about the end of this century that, these of civilization and iftforifoursej befprO it COnbe act- 
ideas began to extend to other quarters, and to uc- ed upon witli . cphSistehcy aud ’cdtfC^iV It would, 
tuatc the movements of greater potentates. 1 There therefore, be absurd to represent thatWystem tis tak- 
were now several princes possessed of large consoll- ' ing its rise in any single event,' or principles' afr a 
dated kingdoms, with powers and prerogatives which ^ discovery* 6f some 10pg-sighted,State^m^il. But Dr 
enabled them to take part in distant ’ ‘ tt L " 1 *^^ 1L "“ !£ “ - ‘ ^ A r 

gotiations. The fir*.t great movement 
tious neighbour, would naturally 

jealousy, and bring them into c r . 

Charles the Eighth of France, in 14.04, invaded Italy, r 3 r > throughout the whole : of hfe inaisterfy ,Q^pier On 
and laid claim to Naples, the sovereigns of Germany the progress of the/ respect 

and Spain saw the expedie ncy of listening to the Ita-‘ to the cpmraknd of tbje' f$rce requisite in for 

linn Princes, who suggested a confederacy to prevent ^ reign operations; liec spealLS of tii & system as holding 
Era 1 ice from gaining an accession of power, which progre$$‘ wjith me ; ®bwj[p8. inter- 


could not but render her a- dangerous neighbour. / course qf j^fons J anil so for from representing 

Dr Robertson regards the expedition of Charles as <h© principle o^the balance . of power as a discovery 
the first great exertion of those new. powers, jjsith. conseqwflt upon the everttabuded to; he expressly 
which the progress of society had invested tlic prm- \Speakfc 6f the league against the French monarch* as 
ces of Europe ; and the confederacy formed against bijlv exemplifying an extension of those ideas which , 
him, as the first considerable extension of those ideas had long bceti familiar to the Italian statesn>en, a in re- 
of a balance of power, whose influence had hitherto gulating the operations of the petty states ill their own 
been limited to the narrow sphere of politics, country/’ ( View of the J’f Ogress qf Society, sect. 2.) 

48 1to.ii this era, M he says, * 4 we can trace the progress Before including these vety general remarks on 
of tliat intercourse between nations, which has linked the rise of, the balancing system in modern times, we 
the powers of Europe so closely together, and can ■* — an 

discern tlie operations of that proviileut policy, 
which, during peace, guards against remote and con- 
tingent dangers, anil 111 war has prevented rapid and 
destructive conquests.’* (View of the Progress tf So - 
defy in Europe , sect. 2.) If . w? 1 oq}c only a little 
way beyond this era, we shall everywhere see a con- 
stant jealousy of the increase of power, and a vigi- 
lant attention to all foreign operations, combined 
with the application of those means of safety which 
peculiarly belong to the balancing system: . u During 
that triumvirate of kings,” says Lord Bacon, in his 
usuul expressive language/ “ Henry tlie Eighth of 
England, Francis the First of France, and Charles the 
Fifth, Emperor, there was such a watch kept, that noiffi 
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shall ; briefly advert to a conjecture of M. Villers up« 
on this subject, which occurs ip his abl^ work on 
tl^ Ileformation. Long before the jstateB of Europe 
became united in a general system, Italy and Ger- 
many/ he obseryes, had formed parti aTsy stems, with 
a vieyr to restrain the members witliin them, eaph'by 
the^wjeri-ahd thus maintain a balance of power. It 
is possible, he adds, that the idea of the general ba- 
lance of Europe may have been copied from these 
partial confederacies. ( Essai sur V Esprit ft l' Influence / 
de ta Reformation Zde Parlie.) This conjecture, if wpf: 
rightly understand the learned author, appears to us ' 
exceedingly unphilosophical. The states of Europe; 
embraced the idea of a balance of power in proportion 
as tJieir circumstances enabled them to act upon it ; 

* ■. * 1 / , * o . v ■ 



' Balance and not of anjf i 
;* a ' .power. . ^ - ^ ^ t’ i- *’* 


vP . ^ ^ 

- . , r> , T , rTi __ T „£?ii effects, ; {io^^^^^^rat^hed,' and ’t^t l . . .. 

ipU^^^ilioso earlier anfl ^rroWor tetageti of its wohfd pnly expose him to a 'more extended contest, 

qr.~;;£ : - . \ ^ / must seehoW hopeless would be any attempt to pos- 

sess himself of the territories even of the weakest of 



fst successes Balance of 

Power. 



wards with clegr, reflecting, and methodical cpi i$tan» . ticians, alluded to by Mr Burke, in his Lettei s on a 
cy.” (Fragments.) . What were the advantage^ whicb : Regicide Peace , “ that Rome had frequently acquir- 
Europe reaped from this course of policy, we shell cd more territoiy in a single year, than all the power 

endeavour to show, after we have adverted to certain of trance, actuated by all her ambition, bad enabled 

arguments generally employed by thijjse who wish to her to acquire in ftvo centuries /' forms, in fact, though 

give an unfavourable view of the bzdaijp$Ag system. unintended, one of the finest panegyrics that could have 

By some, this system is represented as produc- been pronounced upon the salutary influence of the 

five only ofsaiigwnary wars, , as but a convenient modern system. The advocates of that s) stem can, in- 

pretext ]o cover pfqjefctp of^mbition, or [to] acruet)/ deed, appeal to history for the most satisfactory of all 
the roathess hiovimexHs o/ n^u^al jealousy/' Qthj^fc ? proofs of its efficacy, in the remarkable fact, that, for 
talk merely, a, . brJflWant . concppt!on j,^ lt a period of nearly three centuries, no European 

' * _ J “■"■/however small, lost its independence from cx- 

1 violence. When we recollect the number of 

, . Ft states which, during so long a period, enjoyed 

‘. is surely but little respect due to that sort of estimiiKe v.-, an independent existence on the immediate frontiers 
of the gystem,. which is founded.sofoly on the abused of powerful nations; and reflect for a moment on 
• Jo whilst ft is liable, or upon uop^rfeptions from which* 1 ^ those evil passions which have, in ull ages, prompted 
no huna^n institution can be t»ado,frjj& u They who the strong, to prey on the weak; we must admit 
decry, pv ,whq jfldicufo, the balancing system, should that, but for that salutary jealousy of power, and 
bo prepared • to . show, --not that, it hm^jadmetimes united resistance to its encroachments, which it was 
, afforded plausible . pretexts for u|nr3ecc(?sojr^ wars, or.; v the object and office of this system to nourish and 
has sometimes ,foijedLtp, protpdj tbe ^ we^ against Orifice, tftfse otherwise helpless states would have 
the outrages of tho ^sfrbng^hMl J^ai it;3ki wholly •/ bjfch speedily absorbed, or their independence anni- 
uselm to interest .ourselves , in the of neigh- bilated, by the mighty masses with which they were 

bouring natioosjfto jtake Uiiy trbqbie f to avert dan- ip contact. It was not the preservation of such 
gers which are" yet' "distant; qr tii^eek to strength- countries as Portugal or Holland, of Sweden or 
en ourselyes, against a jjspwejfut en^niy, with any. Denmark, which, though small compared with many 
strength pot opr own. ". This v jfpv; of things, were it V others in the system, were yet possessed of consider- 
to prevail^,, would, as. M. (^ontz/obseryea,opcti the "able means of self-defence ; — it was not the presorva- 
most desirable prospects, to every sovereign whose tion qfsuch states as these merely, but of* a multi- 
^jpowe.r and ambition to * ‘ 


Hiniy^nl domination. 


tude Of fegble, though happy communities, in (icr- 
^ „ ’ many, in Switzerland, and Italy, which affords the 
appear .abundant to * proudest proof of the salutary influence of flic ba- 

r ev<fty one systeihqp the fortunes of modern Europe, 

the balapcipg ^yVtioi i«» upm/the .whole, Consider, foj/iAfetance,” to use the impressive words 

vourabie to peac&^.The wars which peculiarly J be- .Jof a djstlnguft!)fckl>jiter and orator, “ the situation 
long to it, afeffp the nature of .a sacrifice of a wnalfor^of the republic dfGe.nc vu ; think of her defenceless 
present, to .s&igjure.. a greats^ future, good.; ttndtthje^^sition:fo the y$V jaws of France ; but think also 
tendency of tfc0 system is to render tljKjse^ wars hecuhdi#^ of her profound quiet, 

and less frequent The evil passions which give WseJj^bf the brilHant ^C^Js with which she applied to in- 
. to ambitious attacks, like atji QtheSrfcvil. passions, will^djijitry and IlteratUre, while Lewis the Fourteenth was 
; v be more apt to be indulged^ the. X$$9 exposed tlfoyr^; pouring his myriads intp Italy before her gates; call 
’£*re to opposition or restraint. Apd/it cannot i.to minu that happy periOd/when we scarcely dreamt 
jlqucstioned, that in proportion ast tKe/qiakims Of tnTs '/) more of the aubjUgatioh of the. feeblest republic of 
. System arc vigilantly aud steHdily p.drsupd, there will ' Europe, than of .the conquest of her mightiest cm- 
\jbe less inducement, because ipss prospect qf i^ucces^ ,^ pirei and say, wlietlier pn^jppectacle can be imagined 
iqitmbitious undertakings. ' .i!^ ; -i - beautiful |o^th'e moral eye, or which affords a 

Its, Object is to alarm, and to arn/itl against the ^more striking^prbdf of. progress in the noblest prin- 
“ lc “ , j/ciples of true civilization/' " (Mackintosh’s Speech on 

TaI^ tuft** in i Qrt‘i \ 4 k 


priifce whose power prompts him to transgress upon 

^tlici'8 ; jfmcl.the prince who knows that all his mo-'"tfe Trial of John Puttier, in 180.*?.) 

• : ' ■ 4'-):. . j • - - ‘ • 

''-'•t.x ’ 4 ‘•'''ft*' h ; T , , 

* Our readers will thank us, we think, for "Addihg t&^f^bwing extract, itt' reference to our subject, from 
this justly celebrated oration. “These small states '^•e, iia many respects, one of the most interesting 

• “ - ... ' ‘ 'tL‘ 4- . 1 *' 1 ; i.-A 



Balance of Such were tho^^M^d^oble result# flf tfae- W*-X* i0^o& t&ii country €ptj&i|c4*ed the 
Povyu^ tom four tied on top bdKmce of power. It was a bri** of^l jWprtftioft &6 earij that a SwqSlIl 

'^ v- ' w die upon the strong, atid a b^iwaik to tho weak* *mitth.tefr named Stippettn^rpxojSoaed it to 

When it foiled to prevent the inroad of violenceand ^qtfhcpUW^b Austria, and j,. 

. injustice, it jet acted as a rest&ative principle, and \ho#£$rmios *ere then jri pifrsbssiott Of the country; * 
icplnccd injured nations m tilth former state of mdfe* and thM it would, m ail probability, haye been acted 1 

pc tub net It was at the memoiablc and fatal era upon, but for the y dfsrco Very the schanao by France, 

of the partition of Poland in 1772 that it first lost * and consequent m^tfetftoce of that jwmr%f \V ith 
this character, — that iht first example was set of «* * regard to^rne jtfoject Jfctually earned into execution 
d liberate, successful, unchecked conspiracy, agato&t ml 772, €*cfif party concerned w#S desirous to shift 
the independent existence ol an unofttnding coun- the blamb of'tnf first proposal to the others, but 
tiy. It i hue propu to mention, that some authors it was g£ner$dJy Relieved f to haVe originated with 
hi\c spoken of this infamous transaction in terms Frederick/ though somO Were of opinion, that he was 
which eem to imply, th it it was quite in consonance indebted for Jthti idea tp bl$ brother, Prince 
with the pi inciplis of flic balancing sjst m, # It is Fiederiok, Uowetrei, Jo Oim of ntjf posthumous 
meli e d true , th it the maxims of that sy sti m were strll pfve<tt| Affaoircr dr> 176$ j fuegUa 177 $, states, 
so I n operative as to effect a relative cquuhty in the that the schegm wafciilevfeed by the Efypresa €a- 
division of the spoil But, as the whole intention of thurirtet aptftWs is oorfroborifted by M, Rupert, 
thie» b>sten is to maintain the integrity and mfiepen- who assets that shj& communicated it t * Pnnee 
elt nee of intions against unlawful attacks, the parti- Hemy, d ttlfag Wn^yfeit to $t Fotetsbuigh it* * 
tion was just as diatnetueally opposite to its pnnci- 1770, ft piece of fpfovmfctlOn, he ad<$», which 
pie, is ii the whole spoil had been appropriated by wite detailed td^hftn, in the Utost circumstantial 
one lobbir, inste id or being shaied bj three The manner, by tjireo different stfcrttnnes, who ac- 
equdity of the division did not take away from the compared the Prince to the ftu^wah Court/ (Tom. 

(I mger of the exunple the example of states com- IV. p. 151, 210.) It xeems fc6 be generally ac- 
b mug, not to uphold but to destroy, —not to enforce knowrlcdged, that the proposal* when first made 
icspect to the gi eat principles of national safety, but to the cabinet of Vlenift, vras opposed by that 
to set them it defunct , m example toe soon fol- powers and that her 4&ceftmn would ftfit have 
bweel by similar violences, and which, in fact, paved been obtained, but fbr the astonishing apajthy dis- 
the wiy t> that totil overthrow of the ancient sys- pfoyed by Pratute, pud, indeed, bjr all the othci 
tern of Europe which eie long took place. „ states of Europe. The silence of England dm mg 

Hie on^in of a piojeet so pernicious m itflt con* ^the pOipetrafton of this shameless plot against the 
sequence* is a nutter of some mtU0$t m the fe?s- independent e of nations, if it can be at counted 
toi \ of the bilmcing sj stem V\c learn, for the for, can never, at anyiate, be excused , inasmuch 
hist tmu, ii oni Kulluut's IIu>tolr< dt tanauhie as the fact appeals prefcfy weJJ established* that, 

/ r l ^ , published m lso7> that the ebstrac- hud she, is the guardian of the pblitU-ftl balance, 


put ot the meient svstem of Turope ITnfoitunatcly for the iepOse of mflftMnd, great ftous'fttg compel- 
led b\ u n ud to the u own saKt), to consider the military spirit and martial habits of theit ufeoplg as one 
of the in un object^ oi then polity . Trequcnt hostilities seem almost the necessary conditiWof tteir 

nines*, and, without bung great, they cannot long remain safe. Smaller state*, exempted fodm this 
uucl mets it) — i huel condition of gieatncss, a bitter satire on human oatufe—*devoted themselves fo the 
ui of pt icc to the cultivation of liteuiture, and the improvement of reason. They became places if ic- 
lu n i fm lice mil U irb ss discussion , they were the impartial spectators and jiidgc* of tl)6 variou* contest* * 
of unbition which, fioin time to time, distuibid the quiet of the world. Ihcy thus becarq# peculiarly qua- 
lified to be tlie oigans oi tlmt public opinion which converted Turope into a gieftt republic, with laws which 
lnitig iteel though they could not extinguish, ambition , and with moral tribunals to MWch even the most 
despotic ‘‘Oicitigns were nmenible. If wars of aggrandizement were undeifaken, theh authors wdra ar- 
raigned m the f uc t>f F uropt If acts of internal tyranny were perpetrated, they rfc*6unded from 4 thou- 
* in el presses throughout all civilized countues Princes, on Wfios^ will there were no legal checks, thijft found 
a nun il usti unt which the most powc rful of them could not brave with absolute impunity. They acted 
biiou i \ist audience, to whose applause or condemnation they could not be utterly indifferent. * The vdiy 
constitution of hum m imtuie, the unalterable hws. of the mind of man, against which all rebellion is fruit- * 
less subjected tht proudest tyrant* to this eontiol No elevation of power,— no depravity, however con- 
summite — no innocence, however $potlc3#,— can render man 'wholly mdeponilent of the praise or bkmc ol 
Ins fellow men ^ 

* See, foi example , the* terms in which Count IlcrtzbOrg speaks of the paitilion in his essay Sk; In fia» *■ 
hme du ( an nuc< <t itlh dtt Pouiott , ( Ocuxres , Tom. I.J The long uig t of M. Gent/ upon tin* subject, » J » 
m his ibK work, / I tat de P Europe axant et auprls Ja Revolution Fran^oisCy is cxtiennlv except *'J 1 
tioniblc but in his latei work, o^en ufefred to in this cuticle, he condemns the paitition as whollv m* * 
eonsisK nt with every *ound idea of a balance of power, and as having m fact led to the subversion qf the 
bal mting s\stcni 

t J* oi retrain e, siys Rulfncre, dans Us archives des rffiwes itrangeres de JT?ttncc } cetle anecdote tmpoi - 
tantc, et ju\qu a pi (sent igrj,oi (e* Ton$j,I. p*^. \ H fc , * fc t 

tfe, ^ 
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Balance of raised her voice against the partition* Europe 
Power, naight have been saved from the fatal effect* of that 
new system 6f robbuy and Oppression, which the 
spoilers of Poland wtre suffered* without any sort of 
interruption, to exemplify u To m} certain know* 
ledge, S ay* Mr Burke, “ if Gicat Britain had at 
that tune been willing to concur in pmentmg the 
execution of u project so dangerous in the example* 
even exhausted as France then was by the preceding 
war, and under a la/y and unenterprising punce, 
she would have at evuy risk taken an active pait iu 
tins business *' (IhounhU on 1 unch Affairs tn 1791 ) 
It would lead us much lityond our hunts to 
detail that long scuts of violences, and tiansflrs 
of dotniniou, too faithfully copied from the ix- 
mnpk of the first and succeeding partitions of Po 
land, by which all remains of the ancient sys- 
tem weie lot a season swept from the uuth. * We 
more gladly proceed to observe, that the time lias 
again arrived when the nations of 1 uiope may and 
ought to unite, not* indeed, to rebuild the ancient 
edifice in its former piopoitions, that being rtndued 
impossible from the many mthnclioly changes which 
have taken pluc* but < ue fully to iceal, md <*tcadi* 
ly to adhut to those glut principles which consti- 
tuted its foundation, and to wl ich it owed all its 
bmuty aiuUtrcu*,th. ]ti'» not tnough to h u ovu- 
tluown a power which dominiturl o\u ill, and to 
have i unstated some otlur powers in then pin>tnic 


W'W 

stiength and influence. The foundations of the Balance of 
ancient structure were first sapped by a shame-. , 

less disregard of the sacred pnnciples of pub- V * P * V-W 
lie justice , and it the balance of power* m the full 
and sound acceptation of the term, is again to be- 
come an object of the foreign polity of nations, tho6c 
gutudian principles must hereafter constitute the 
rules of thur conduct, m all the public trmsactions of 
Europe* Let us here again quote the words of M 
Gent?, wntten m IBOfi, m a too mrly hope of the ap- 
proaching deliverance of the C ontment. He is spe \I - 
mg of the transition which in th it event ought to fol- 
low “ to a state of things founded upon a b il inc e of 
powci/ Tn Older to this, snj she, “every ]ust and con- 
scientious govu nineut must set it down as an un- 
changeable tnaxtm, never henceforth to lend m c ir to 
pi ms which aie uot founded m the strictest equity 
In the next place, though, in the propci smse of the 
turn, a genual code of laws cannot be framed fot the 
regulation of a conk dcracy of states at k a t no means 
should be left untned topiociuefoi this maxim a com 
mon sanction, and the solemn ratification o* treaties 
In every considerable dlnnct,m i very treaty of ptacc, 
jfirti ilaih m i t / i i v (ompo td of nnai 
ioimdntibu j t un the j ntus mua mutually (n^igc 
the un he n< t to c\ tl e u tin t m b\ iniju t 
nuaiK and no tonki i if i my e 1 cine or i cm 
tio l dirt t ted un t tl t It f i \ o<- i iui s 1 1 m 
Jiidtptn 1 nt st it, 1)^ wl tivei n une it m ty he 


* flu following passage, though latlior dcel imatoiy, contains some *ti iking uk is \ to tin wiy m 
which the infamous paititions of Poland contnbuted to this geneial oveithr >w Whit ludued the 

pioject of a partition of Poland so me ompai ably more destiuctrvc to the hijiu ntcusls of 1 ui »j c 

than any founei acts of violence of appmntly a niou af.giavnted chu icter w is the decisive tiuum- 
stance vt its ouguiating m that \ cry sphere bom which was expeUcd to How ntthug but benefits md 
blessings, seeurttv in time of pence, md salvation m periods of dungei \n union between se\ei il u^ents 
had betn always considued us i beneficial burriei agtunst lawless power, and the p unions of m mdiud i d 
opptessor, it now appeared, to the tirior of the world I that such an union eoulelbe foimul lm lit | ir- 
pose of bringing about piecisely that evil agunst which it sttmed destined is i bulwaik of d fti te 1 in 
impression made by this detestable di*eovcry must be still deepti and moie \ iinful when we u fleet tl it 
the framers of the wicked pioject, in the whole course of thur undu taking, idoptcel the piincqk of tl < po- 
litical balance tu> a stai to conduct the m through it , th it they acted conform ihly to this pi me iph is ( u v» 
circumstances would admit, m the adjustment of their lcspective inttiesis, and tbit while they inflicted upon 
its spirit tho most frightful wounds they borrowed its attne its lorms, and e\ui its language Couuptio 
optimi pcssima. To witness such an abuse of the noblest mean which the 1 uiope m commoi w tilth j o 

•eased foi assuring its safety and welfare, w is, m itself, a i evoking spe tide , but the rnaligi u t th u utei 

of tile dteel was first completely brought to light in its consequences. Ihe cause of public juhtue w is on 
all hands abandoned and betrayed. A hoide of jabbering sophist*., who, at that tune m I lance, wc re stm 
mg to shake the foundations of all principle, and to undernm c evuy txistmg constitution now tint the 
mighty of the earth had broken into the sanctum} of nation d light, not undu the impulse of inctndnry 
passions* but deliberately and systematically, turned the most respectable political ideas mtondieul , without 
* fear or reseive. Lven among the enlightened and upright of the time, only a few escaped the die i Iful con- 
tftgion. Notwithstanding that what is purest in its nature mav be profaned, ard what is most wuoltsome 
tnay N poisoned-— notwithstanding that the fata) blow which the fedeial constitution of Europe h id ieceiv- 
ed, called upon them the more loudly to unite, to establish the foundations of the building on i firmer basis 
and more vigorously to exert themselves in its defence, they either gave themselves up to a eomfoitkss in- 
credulity m the efficacy of political maxims, or to a systematic mdmuence Ihe multitude n i kd by the 
{former, or not sufficiently warned against the latter, sunk evtry day deeptr m the bottomless void and be- 
came more and more accustomed to expect thur law from violence, and their salvation from th me e. IIow 
much this fetal habit of thinking must have contributed to facilitate crime* and spread desohtion, when at 
last the evil days arrived when gU right was trampled under foot, the rum of all order conspired, and the 
whole social machine disjointed and broken, can have etffcOped only the inconsiderate observer — Gent/ * 
Fragments upon the Political Balance of Europe* p, 76* 
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Balance of called, tobetherof eortccef?>(^'. 

Power, trating, of uniting ,' $** % ^ , r7ir *- x ^ ™ 

V&r oilier' losses. A sort oftasMtata mtfct *18 *' ;$fcr in$td*i^ T V ,_ T 

pronounced by anticipation agamsfc utl stjch as ijjkhr. are morfc 

project such violations of right^r call uf>on othrai^^xpoied to d^Mger, and account, 

to assist them; so that a lively conviction may be>*to be more, on $$ alert tw^^nVep^tdachmetits, to 
again established in the public mind, that when Itafce the fitst ineajj^rei, cud bear the first expence of 
princes and states enter into combinations with one . resistance. Wie, ipfty watch find wamV iahd .PSc. the 
another, their objects are protection and defence Inffuence Of qur,:.r^ and bur counsels, 

against common danger, never the attack and in^a- ‘without Kav^g^ourse, except in urgent cases, to 

sion of the innocent.” (Fragments, cap.. 3.) Whether the extremity , of flrtns. . It is only, in a word, as to 

these precepts of this great enemy of the late am- the application of die. general, principle, and not as 

bitious ruler of France, and advocate of those by to its being necessary and worthy J#. be entertained, 

whom he was overthrown, were taken as the guides that there seems any fair room for difference of opi- 

ofihat “ Congress of Powers,” which lately met for ; nion among British statesmen. .In point Of fact, ail 

the purposes of general pacification, we shall leave our later statesmen,' hgWevpf difjfeHhg' in other re-, 

to others to determine ; but thu9 much opr pre- speets, have distinctly assented to the general doc- 

sent. subject requires us to state, that, without trine, that the maintaining a ’ balance of power was 

a return in good earnest to those sound and salutary an interest of the highest importance tO England, 

maxims, no durable peace is to be hoped for Europe,, The last time, we believe, that this general question 

and no restoration of that system of balance by which ' can be said to have been fairly brought into debate. 


In forest of 
GhmI Hii- 
t.iin in the 
lUlancing 


Europe was so Jong distinguished and protected. 

IV, We have still to allude, and we can here but 
barely allude, to the great question, whether Britain, 
protected as she is on all sides by nature, ought 
to consider it as a necessary part of her policy to 
attend to the European balance of power? Tin*. 1ms 
been considered ns constituting a separate question/ 
by some who make no doubt that the other states of 
Europe could not long preserve their independence se- / in the affairs of the Continent, —not because they 
cure through any other course. Taking the question 
generally, we do not think there is any great difficulty in 
regard to it. With the multitude, to be sure, it always 
will bo popular to argue, that Britain stands in need of 
no other defence than what the seas and her invincible 
navy afford her, and that all continental connexions 
are useless or pernicious. But the argument from 
the advantages of our insular situation would not in 
fact bear out this conclusion, even were the seas and 
the navy u stronger defence than it is possible they 
always can be. Our commerce and our colonics, 
the supports of that navy, render it indispensably 
necessary that we should more particularly observe - 
some nations, and ally ourselves with others. These 
great concerns make it, indeed, nothing less than 
absurd to talk of our being insulated as an empire 
or state because Britain is an island. And, with re- 
gard to invasion, it is clear, that we could not al- 
ways be us secure, and as free from uneasy apprehen- 
sions, in a state of total insulation from foreign con- 
nexions, as with friends and confederates to employ 
or oppose a formidable enemy on his own confines. 

But supposing the balance of power to constitute 


and full}' discussed in Parliament, wad on occasion of 
the famous armament against Russia for refusing to re- 
store Ocazakow to the Porte ; and on that occasion, 
though Mr Fox and his followers reprobated the arma- 
ment in the strongest terms,' they did so, not because 
they denied the great principle to f which the minister 
appealed, as ' the sole justification of the measure, 
that the balance of power was a British concern, 
and gave Britain an undoubted interest to interfere 


thought that Britain ought never; to guard against 
any distant danger, — but because there was no such 
. degree of danger from the retention of that city and 
its district, as called upon this country to interfere 
at the risk Of a war. * 

If there be any certain medium between the po- 
licy which Britain and other, countries qqght to 
observe with a view To the balance of f>owbr, wo. 
do not know that , ft Can be pointed out in more 
specific terms . than in the following passage of 
one of Lord Bolingbroke’s political pieces,; with 
which we shall conclude tins article., “ Other 
nations must Watch over every' motion of : their 
neighbours penetrate, if they cam, every design; 
foresee every minute event ; and take part, by some 
engagement or other, ita almost eytjty conjuncture 
that omen. But as wc.cdrmot be easily nor sudden- 
ly attacked, it may be our interest to watch the secret 
workings of the several councils abroad ; to advise 
and warn ; to abet and oppose : but it never can be 
our true interest easily and officiously tg enter in- 
to option, much less into engagements that imply 
action and expence.” {Idea of a Patriot King.) 


* • 1 ' y‘; * < ■ ' ■ * " 

* Earl Grey, the only survivor of that illustrious group' of orators and statesmen who opposed the armament, 
repeatedly and forcibly declared, his adherence to the general doctrine ; affirming, that though the epithets, 
wild and romantic, had sometimes been applied to it, he nevertheless considered the poorest peasant in England \ 
as interested in the preservation of the balance of power ; , and ‘ that this country ought to interfere whenever 
that balance uppeared to be really in danger. Of all tTiq^ wfio joined in this opposition, Mr Burke was ^ 
the only statesman who did so upon a ground, as it appeaVs td. us, equally erroneous in fact and principle, 
namely, that Turkey never had, 'nor ought 1 to be taken intO cSbsideration, it\ any question as to Uie main- -?• 
teuauce of the balance of power in JSurope*— See Debates In ft he' (louse qf Commons, fipih March, and*' 12th 
April 1791, and 29th February, and March 1792* ’f . ‘ 
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B VLDjfNtr^R (Eas eht {}fyif) rot)* a G^man 
p’ > mc tan of pftjbidu ible eminence, and the author 
of ji gieat i)iimbei of i\icdaal ptibhefckori?, He was 
b »rn aoarl&rfurtli, May 1J, 1W, and wa# originally 
destined/ for the church, hut having acquired a 
btrong frredjhttion foi medicine, lus fathu yielded 
to his wishes md allowed him to tmbrate tli t pro- 


in tbmr respeewe "countries , and hence lire find, 
that mo$t$avagcs art acquaint! d w ith vulnerary pre- 
pared by the hand of nature oi that they seek to im- 
prove them from diLoitions and infusions of roots, 
flowers, and haves Among the more picciouh ub- 
stances obtained from plants ipphed as i curttive of 
wounds by the liidcr mb ibitants of the <a tcin th- 


feSsion, and lit prostcuttd his sfudio with this view 
both at bif tilth and at Tena. Jn 1761, he was en- 
trusted with the supenntcndtncc of the military 
hospitals connected with the Piuswon uuampnient 
neat Loi^iu* and he thin gave public hetures with 
gn it ippliusc lining uc juntd eonsiduablc ex- 
pel ic mi m umy practice by his assiduous atten- 
tio \ t ) the duties of his o Fice he published, in 1*0’ 
u dissert iticn on the (hsi isis oi soldiers wlm h met 
with s> f i\ out ible a reception from the public, tint 
lc c nlnged the plan of lus work and republished 
it umhi the title of hcatise on the Dt casts that 


mates, the balm of Giltad, oi balsam ot Mecca, 
has been eminently distinguished during m it y ages. 
But although the balm of Gile id is better Inown 
fiom several scriptunl allusions, and most istuni 
td, it is only ot second it y cpnliti to th Ini un 
of Mecca, for which it is fiiqucntly substituted, 
a d illustrations of its rwitmc md properties n n t 
chiefly be ckitvtd from the latter Ihis lnlsi n is a 
resinous matte), exuding, like ordinary icsm in in 
incisions m the bark of two thfltiu r n H it His it 
le ist there arc appucntly two, though the d tincii m 
is not well eh uaetcri/cd or desuibcd b\ intui il 


jif vl in Uni/tK, Lmgcnsal/ f>vo, 1774 It has ists, which Ins excited conjic tuus tint the ic is on- 

sum gone thiough another edition In 1764, he 1} one and tint it is subjict t> cut tin external 

w is appointed prole ssot of medicine' it Gottingen, modifications fiom soil and clinntc Ihejlmtpio 
\ here he cn]oyeel coisuliiablc re pul ition The duemg the bilani of Mtcea, w s first aseut uneel 
Landgrive of IIcsm Ca el, Jhcduic II muted him by loiskil to belong to the genus bn jn He 
to tike up his abode at C asscl, confuting upon him trinsmittid one oi two specimens to I mu uis wh > 

the title of fust ph \ mu m to his torn t and direetoi his dnracteii/ed it a the “ tnjis Oj l il nn 

gtntnlof all his medical establishments lie w is lei\es pinn ite with sessile leatle Is nnitivt il \i 
ikuw nils professor ot the theory of medicine at bn while he ch iiaeteu/es the otlu i 1 / ( i 

Tina and in i 7^ *>, was promoted to i pi ofe ssorship Itnthnsi , leaves teniate, vtiy n tin j tdm il<" u e 
it Mupuig, where he died of apoplexy on the 2d floweu d lateral i native of \by mu l»ut tiet i 
<1 Tanuaiy 180J* sidti Union in det ul Ilim plant ^tows to the I u^l t 

llis writings are exceedingly numerous, many of of fourteen leet, flourishing m abut chunk ind in i 
them art scattered m vinous collections and joui sto ly b men soil In gtnerd it is lowu, u d Mi 

nils but be siclib these, no Jess than eighty-fom dis- Bruce dcscubts i pec mien five feet nd i halt in 

tmet tieatises ire mentioned as having pi occccltdhoni height, and five inches aeross the stun wheie thick 
lus pen He had collected an extensive hbruiy con- tst I he wood is white, li^lit ii 1 d oju lix- 

sistmg of 10,000 volumes, of which a catiloguc was tuie, covueel with i smooth buk, leddi h oi oi blu 

published after his dtith IIis funeral oration was isli white, resembling that ol i Ik ilthy tindud 

pionounctd by Professor Creut/ei He wjs well cheny tree, gieen within, and unittim, i \eiy li i- 
veised in botany, and has published scveuil works on grant odom That of the bi me lies, which ire vuy 

that branch of nutuial history, of which the pun- flexible md resinous is equally igieciblt l he 

upal ait the following Catalogue Dibsrrtationum leaves, which are evtrgieen and sc int\ beai some 
yiut nudiiamentoi um fust mam, facta, H sites expo resemblance to those of iuc, and the flowers, which 

nuntm Altomburgi, 17b8 4to On the Study of are le to uniuious, and of a piuphsli coloui resemble' 

Botany , and the method of learning iU m Gciraan. those of the acacia I he hint consists of smtll 
Jena, 1770. 4to. He was foi miny years the editor pointed o^oidil berries outlining i yelle wisli fluid 
ot a periodical work, entitled Magazine for Physi - similai to honey of a bn rish taste md exh ding a 
ctans, 12 mo, Ckves md allow ards changed its name pleasing peifurue, ippioachmg the odoui of balm 
to tht Nixv Magazine, m 8vo, from 1779 to 1799* This plint is called Balts an m the cast but it 
But the principal w oik of this kind which lie con- would u quite new botanic d i esc uelus to iseertun 
ducted, was lus S/llf^c Opuscnlorum S rlettonon definite* v, and beyond dispute whethei it is of 
AtgumenU Media Praitui , bung a collection of different species as is most pi >babh , ud whit is its 
dctiehed essays md dissertations, which extended to real ehaiactcr — points which we mu t unsick i is 
t> vols 8vo Gottingen, 176b— J782. lemaining to be estiblished 

Ilia Liltciatuta linnet*# Matena Medteer, <kc, It has been maintained, that the phi ts pioduung 
Miqpurg, 1793, 8vo, is a work of gieat labour, but the balsam of Mecca aic lcstiicteel to i j lant ition, 
fittlg discrimination. He edited Barnet*# Lnts if extending little 1 more than 30 acres at Beilti Hu- 
Physiaans, in Guman The only other work of his nem, a stution foi pilgums in Aial n h ilt w iy bc- 
dt serving notice, is the Iiistova tmtuou ct mn- tween Mecca xml Medina "Vet it cun >t be po->i 
ntnatium medial Gotting. 2 tom 8vo 17^^ and tivcly affirmed if this be one distinct sjucies tint 

1 7S5 (w ) Abyssinia, tht countiy scribed to tin othei, is dt- 

BALM Or GILEAD The cailicst speeifies pnved of it or that the halm of Gilead gums in 
mist personal injuries resorted to by mankind, nue Abyssinia exclusively. Th sc are fiet-nwhuh aho 
piobably the diffucntpmts of vegetables produced require eluudation »n future botanical rtbcarch. Ihc 
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>t itm of plantation belong* to a Srily of Arabs, of tljii 
(wlful tribe 1km K'oreis^ ftom which Muhonjet origi- 
v ' nated, uqjcss the incursions of the Walmbee, whom-' 
tcrrupted the wonted pilgrimages^ n .y have dispOS- 
nsxtd tllLftl. 

Tin balsam flows fiom incisions in the tree, which 
art made with nn axe, m July, August, and the be- 
ginning of September, when the circulation of the 
Mp ih in the greatest activity , and it is lecetved into 
* s mil earthen bottle. Lach day's produce is chi- 
li cied, and poured into one of laiger dimensions , 
but the quantity obtained i*, veiy small, and its col- 
lie turn tedious and troublesome, lor the total exu- 
dation is usually but thice or foui diops m a day, 
noi does the most productive tree atfoid above sixty. 
Its sc iicit\, thcrcfoic, and the difficulty of proctmng 
it, ht\< no me onsidc table effect in enhancing its va- 
lue. 1 lie odoui is at first rtiong and pungent, oc- 
e isiomng a sensation like that of volatile salts rashly 
lnhiled Its intensity is pioportioued to its fitsh- 
ness and the cue it rcceiv es, foi if neglected, and 
exposed to the influence of the au, the fragrance 
entirely decays. It is also of a rough, acrid, pungent 
tisti. Onjjinally the balsam is ot a light yellow co- 
lon) i little turbid, and of a whitish cast, which Is 
supposid to ausc from the globules of an absoib- 
cd dong with it, and it dissolves icadily in water. 
It next u quilts gieatu consistence, resembling 
h ini \ , mil becomes pellucid , and alter the lapse of 
>i i \ i n s, grows oi dcipcr yellow, or gold coloui, 
when it is vuy tenacious, and may be drawn out in 
thrcils It is difficult, how tv ei, to obtain the bal- 
sun in a state of purity, foi several different substan- 
ces aie c mploycd m its adultei ation , to detect which 
v i! unis cxpei urn nts aic it sorted to. If diopptd in- 
to i t,l iss ok Ji in w itei, it falls to the. bottom with- 
out lismjj <ig tin to the inficc, oi if remaining still 
on the. suif ici like oil m a diop, it is certainly adul- 
tu ited If, on tin contiaiy, it ^pre ids on the sur- 
1 ite ot the watu, diffusing itself m a thm pellicle, 
se ik 1\ visible to the eye, and may be collected with 
i tliu id oi i le itliu, it is the pure and natural pro- 
dui t In this tatc it will coagulate in milk, but not 
it othuwise. If purt it collects in ^globule, when 
diopptd on hot non, if adulterated it runs and 
spit ids jIm It ail iround The different substunccs 
used m the ulultu ation of this luilsam are honey, 
w ix, oil of SLsammn, turpentine, and ostrich fat. 
Sweetness of l istc betrays the honey, and its turbid 
appeal ance the piesenceof wax. Adulteration with oil 
is detected b\ ils yielding a duiker and grosser flime 
than what issues fioin the genuine balsam, when 
dropped on burning coals. When the consistency 
becomes too gicat, which seems a consequence of 
age and long pu si i vat ion, fluidity is lestoicd by the 
simple application oi heat. 

Besides the balsam now described, which is the 
purest and most valuable kind, and is called Opobal- 
tamuni, othu two of mfcrioi quality are obtained 
ft on the bahssun fust, Carpobalsamum, which is 
prepared by expression from the fruit when it has 
attained mutunt} , and, if good, should be pondei- 
ous, of a pungent taste, and balsamic odour Second- 
ly, Xylobalsamum, which is elaborated from a detoc- 
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xfcpts, and sent to Venice, antUh* quality determfilig G“ t#d> 
them to be the shoots of the ft said to consfct 
in tlicir being knotty, the bark red, the wood white, 
rgsiqous, amf also exhaling balsamic odour. Various 
Impostures are likewise practised heie, in substituting 
spui ious compounds for tlte real drug , and the inge- 
nuity of mankind m this species of deception has 
been carried to such an extent, that detection proves 
extremely difficult* 

Numerous virtues aie a&cnbtd to the balm of Gi- 
lead, so numerous, that modem empuics, availing 
themselves oi that credulity which characterises our 
natuie in such matters, do not hesitate to offer speci- 
fics of their own invention, under tho same name, 
w ith bold asseverations, that the human race will 
there find u palliative for most of the evils with which 
they are afflicted. Prosper AlpinuS, one of the older 
piturahsts, ascribes many properties to the balsam 
of Mecca, esteemed the most piccious of all that 
bear the appellation of balsam, and which, in ordi- 
nary description, vve must consider synonymous with 
the balm of Gilead, and the modern Aiabs, finks 
and Lgy ptians, en tt l tain great confidence m its effica- 
cy It is a powei ful vulnuary , « quality of which Ma- 
homet took advantage, foi he affirmed, that a giove ol 
the trees spuing up fiom the blood oi lus own tube 
killed in battle, the juice ot which cured the wounds 
of the finthiuT, however deadly, nay, that it tecovei 
ed some ot them fiom death lt-elf. Ilassdquist say s 
it is useful as a stomachic in doses ol thice grains 
It is also taken fox complaints in tin breast, in fe- 
ver*, and is applied for rheumatism. Its itpute as an 
antiseptic is vciy great , and it as esttcnied »*o cflet- 
tuil an antidote u^nmrt the pligue, that when this 
distc mper niakts its appearance, the Egyptians take a 
certain qu mtity daily Ihc balsam ot Mcv-ca, how 
tv u, is pmuipally used as a cosmetic by the eastern 
females of rank, after bung kept m a very warm 
bath, the fine and breast me anointed with it, and 
the same process is continued ivciy thud day duuug 
a month. Oil ol almonds, and other cosmetics, are 
thtn tubbed over the same parts when by the skin and 
complexion arc beautifully renovated Lady Man 
Woitley Montague lelati's that she was induced to 
try the experiment, uul that, m consequence, her 
face* became swelled and red foi throe days, dming 
which time, she suffered so much pain as to restrain 
her from repeating the application. But hu com- 
plexion was greatly improved, and she adds, that the 
ladiu* of Constantinople, by whom it w used, have 
the finest bloom imaginable. ^ 

The balm of Gilead has been cdebiated fio n veiy 
remote antiquity . We have the testimony ot Mo 
fees, that it was an article of commerce in the carliei 
periods of Jewish history, for at the tune Joseph was 
confined by his brethren m a pit, and duung thu i 
delibciations on lus fate, it is said, “ Amt they at 
down to eat bread , anu tliey lifted up tlau eyt s 
and looked, and behold a company of fthmat litcs 
came from Gdead > with then cmnels’be ujngspittry, 
and balm , ami mynh, going to cany it down to 
Egypt ” Jeiemnh particularly alludes to the virtues 
of the balm n Oik ad. Josephus, however, does not 
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Balm at c rt r ry the knowledge of it »o high, for he observes, 
kikml the queen of Sheba oi Siba , <4 who waB inqui&itive 
into philosophy, and on that and other account* 
was also to be admired/ brought the balm of Gi- 
lead os a present to balomon, on her visit to Jt 
rusalem, about 1000 years before the Chnstian era 
44 They say also, that we possess the root of thib 
balsam, winch our country still hears horn that 
woimn'b gift Ihib is not inconsistent with the 
woids oi Jeremiah, who probably flounshcd ibout 400 
yurs lata , and to lctonule those of Moses with 
this account, some cntics hive supposed th it Ju- 
dea did not posies* the re d bilm of Gik ul either 
than the queen of Sheln’b gilt, hut an inferioi kind 
of balsam — iif let not miprcbible luithu, that, 
what wim m highest esteem is the balm of Gilead, 
wis in tiuth the bvlsun of Mccei I he best testi- 
mony nl its \ due is its hiving been the biihiect of 
roy d d ination imong othci lanties hi outfit foi the 
acceptance of so lllubtnous a prmci as Solomon It 
appears fiom the wutings of the ancients, not fai 
fumi eontf nipoiary with Josephus, that Jude i w is ge- 
nu illy believed to be posse sstd of it exclusively. 
Plinv uniaiks, 4 but to all other odouis vvh it- 
soever, is to lu pc fen eel tint bdsum which is pio- 
du( ed in no other pait of the woild th m the land ol 
Judci md there m two gwdtn only be»th belong- 
ing to the king, one not exceeding twenty acres in 
si /c mel the sceond ->till sm dler fcti ibo howtvci, 
m the opinion of Mr Biutc, aseci tamed the leal place 
of the ougin oi the b dsani, in ascribing it to that conn 
tiy over or neai to which the queen of Sheba teigned 
44 \c u to this, he says, 44 is the most fivoured land 
of the Sibcins md they are a very pc it people 
limkmunsc myrrh and cinnamon grow among 
them mel m the coist tint is about Sabi the 
lnlsini ilso W lienee Mr Biutc obscives, tint 
44 among the myrili tuts behind Asd) ill altng the 
coat to the Mi i N ot Bihelnundcl, i-> its native 
cimatiy It p > s t) a tiee ib >vc f m teen feet 
high spontu m ly uul without eultuic, like the 
my uh tlu e ihe an l ii ml i ecu e tia l i au 
all equally the wo id < f th c m tiy and <ceii - 
ally cut el i n ie»i tuel DikImus Siculus hkevu e 
fhrms th it this hi sun h uw in i valley ot Arabia 
1 elix Hut Mi Buict wh > h is liivesti^ iteel the «ub- 
ject with tonsidci ildc e lie s ipposcs th t it was to- 
w&uls the u i of 1 liny that it received its n ime of 
B t f i mum J du or bdin of Gilead and rhente 
he cum an u ul ot c nimtiet and fiscal revenue, 
which u i n ht ji b i >1\ operitc as a cWcmr igcment 
to bunging it fiom \i bin as ilso that it u i lit be 
prohibit a as c n tra > i id Some centimes liter th in 
the time ol to >s \ eient authors, we su that it w is 
known m Atabic and perhaps in the pi ice now most 
celebntcd 4m it A tiavellcr who assumes the nimo 
of Ah Hey, m a very itccnt woik, says, that thcic is 
no balsam made at Mccc i , that, on the contrary, it is 
very scare e, and is obt u led principally iu the tei ritory 
of Medin i , os also th it it w as e died f han As the i e- 
pute of the balsam ot Mteea lost tlu balm of Gilead 
dis ippeaicd, though in the era ot Galen, who flourished 
m the second century, and tiavelied into Syru and 
P lie tmi purposely to obtain a know ledge oi this sub* 


stance, it grew in Jericho, and many other parts of 
the Holy Land The cause ot its total decay has been 
ustnbecC not without reason, to the royal attention 
being withdrawn fiom it by the disti ictions of the 
country In more rectnt times, its naturah/ ition 
su ms to have been attempted in 1 gyj t tot Piospcr 
Alpinus relates, that foity plants were bi ought fiom 
Arabia by a govtinor of Cairo, to the gaidcn there 
ten remained when Belem travelled m 1 gypt, nearly 
2 >0 years ago, but vvhethei from not igreting with 
the African soil oi othci wise, only one existed in list 
century, and now them apptar* to be none 

Ihe balsam of Mtcti has alw iys been deemed t 
substance of tht gieatest value When Vln i 
1 mperor of the lurks, ud iced \rabn and 1 gypt 
under his dominion in the yeai 1010, he exacted i 
tnbutc of three pounds weight if it \c lrlv wlneli 
coi tunic s to be stnt to Con^t intnuj It to tl i d iv 
Be ides this p irt e f the & vui oi of Curo x\ j nt 
intnts include i light to receive a pound ol bil im 
the Jikc qu intity was due to an office l who conduct- 
ed the ear iv m ol pilgnms to Mccci and hilt i 
pound to the Pie In of Dinnseu who supem tends 
the whole pilgiun i 0 i 

Notwithstanding the eelehut) et this j 1 n t M 
Buu e denies tint ithiclcvci been sen by tie n 
eiei ts by whom In pohibly n ms the It mils i 
then dcsciipLions au so v iru i s md di mdml 
Pio pel Alpn U*. who live 1 in the s \teenth eu t n , 
does not seem to know the i 1 tli t > win h it lu 
longs and even within these ki yen-* M Duplcs y, 
who has paid much attention to tiu exudations of vi 
ge tables, is apparent! / not aw lie of its 1 ivmp been 
figuicd by Biuce, and il ) high iceentlv hv l)i 
WoodviIIt Such uni cit »in its c 1 < Id e xc itc d i vi 
lent dispute between the n h ibit mts e f Kon e ud 
Venice — whcthei the dm*, i e et in i me dicu il e >n 
pound w is trulv he bihn ot Gilt id md the point he 
ing icfcuccl to the Pope his lit hi ess directed th it i - 
form ition should be obt lined m I «,ypt m c< use j iu ec 
oi wh ch he decided m 1 ivoui of the \ eneti m 

ihe* balsam ot Mccci is not the only oi t pos nmi u 
exclusive in^eliem il pioputies though it is peihq , 
m >re eminently distinguished b\ them Sixteen l il- 
s mne plants or the s um genus in cnumci ited by 
hot mists, each exhibiting some pecuhiuty md tli » 
balsimot iolu, obtained horn the incisions of i sluuh 
glowing in some of the South \rneriem pi ovine is, 
is thought to ippioach theneirestto the vututb ot the 
former Tt is highly aron itic, n powerful antiseptic 
and not less efficacious* as a vulnci iry It is il o 
veiy rare and difficult to be piocured which h is m 
duced impobtois t >offu adulte uitions or countcifeiU 
undei its ninu That whieh lspaiticulu y sulMi 
tuted is the bdlsmi of Peru, the product < f mother 
tiee, and can be obt lined in abunel&nce tithcr fiom 
incisions or decoction of the different pirts Ihe 
secretions of these plants, however, arc ncithe in- 
variably odonfcious nen salutuy, the bjl un e f ( ar- 
thageua exhales a penetrating disagree ible mell 
and there* is a low tvergreen shtub, an itive of \oith 
Carolina and the Bahama Islands, j inducing a huit 
which ib deadly poison, and a balsam as black as 
ink. (h ) 
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Applied to th$ inland #ea wWcfc form* the subject oftW# > Tb f apehipelago of A 
article, is first found in the work of Adam of Bremen,? '-the Baltic, and forms three?-. 
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ifa'wa 


Name. 


'to entrant# % 

*.. r , t , r — -- — , ~,jm thwV tttnncjB between^ 

who was canon of that city at the of the eleventh coast of Sweden and these ishrodff* The breadth df 
century, entitled Chorographm Scandinavia . The the chaw&l is between eight ami nine, leagues. This 

etymology of this name nas given rise to many con- is called the Sea of Aland by the Swedes. The 

jeeturcs. The Swedes derive it from the Scandina* space between Aland and the coast of. Finland is 

vian word Melt, a girdle, because its waters encircle filled with numerous islands, amoqg which arc two 

the land ; the Prussians from the Sclavonian or Let- ^ channels. The lower part of the Gulf, frgm Aland 
tonian word Balt, white, from its being frozen pArt r to Umeo, is called by the Swedes the Sea of Both- 

* - “ “ ’ ' L-i .5:. jl-j \%r * j.i l. ...i •- n * 


Gen i al Do 
sciiptjun. 


Scagprac. 




Sound. 


Great Bf It 


Little Bolt. 


Extont of 
the Baltic. 


Gulf of 
BoUaiia ; 


of* the year, or from Batins, one of their kings; and 
by others it is derived from Bahea , the name of an 
island mentioned by Pytheas, ti merchant of Mar- 
seilles, who, in the second or thi»-d century before 
the Christian era, is supposed to have sailed as far 
north as this sea. In the countries which hound it, 
its ancient name was Variatzkoie Mari, oV the Sea of 
Yariaghi ; by the modern Russians it is called BaU 
tiskoe More ; and by the Swedes, Dunes, and Ger- 
mans, the East Sea. 

I. The Baltic is entered from the British or North- 
ern Ocean by the Scagerac, Cattegat, Sound, and 
Great and Little Belts. The Scagerac extends 
from tile Naze of Norway and the north-west point 
of Jutland, to the Gull’ of Gotten burgh and north 
point of Jutland, or Scagon Point, better known to 
English seamen by the nanm of the Scaw. The. nar- 
rowest part of the Scagerac is 19 leagues. The 
Cattegat extends from Gottenburgh and the Scagen 
Point, to tie' Sound and Bolts. The greatest depth 
of the Cattegat is 35 fathoms; the depth decreases 
as it approaches the Sound. The Sound is the chan- 
nel between the coast of Sweden and the island of 
Zealand. A mass of rocks on the Swedish shore, dis- 
tinguishes its enhance from the Cattegat; its termina- 
tion is l)« tween Falsterbo in Sweden, and Cape Stevens 
in Zealand. Its n irrowest part is between Elsineur and 
Helsingborg, where, measured on the ice', it is 2840 
yards. Between Copenhagen and Landscrona, it is 
between six and seven leagues across. Its greatest 
dt pth, where narrowest, is J <) fathoms. Towards the 
Danish shore, at the entrance of the Sound from the 
Catti gut, its depth is if) fathoms ; near Copenhagen, 
not mo;e than four fathoms. Near the Swedish 
shore, there is a gradual icciimulation of sand. The 
Great Belt, between the islands of Zraland and Fu- 
nen, is between seven und eight leagues broad, at its 
broadest place, between Corsoer in Zealand, and 
Nyborg in Funen. The little island/ Sprogcn lies 
nearly in the middle of it. The coasts are, in gene- 
ral, low and sandy ; the* greatest depth is 22 fathoms. 
The Little Belt, between Funen and the coast, of 
Jutland, is, in its greatest breadth, about seven miles, 
and, where narrowest, about three quarters of a mile. 
In general, the shores are little elevated. Its great- 
est depth is 27 fathoms. 

The Baltic extends 240 leagues from Torneo to 
the island of Wollin, on the coast of Pomerania. 
Its north extremity is situate in the latitude of 65) 
51, and its southern extremity in 58,50. It goes 
first in an easterly direction as far as MerneJ, a 
length of 800 miles, with a mean breadth of 140. 

It then goes north to the Aland isles, a length of 
850 miles, with a mean breadth of 70. Its northern 
portion forms the Gulf of Bothnia, which i$ 150 
VOL. II. part /. 


nia. Between Umeo 1 and Wasa, the channel is first > * 
narrowed by a' number of rocky islands, forming a 
strait eight or nine leagues wide. From hence the 
Gulf widens very considerably, and to its head is 
called by the Swedes the Gut / of Bothnia. Its great- 
est ascertained depth is 50 fathoms. On the east, 
the Baltic forms the Gulf of Finland, which is 80 of Fiatand. 
leagues tong, and from I I to 22 broad. Its entrance 
is between ppinthQmer Point in Esthonia, and Han- 
’gee Head In Fmldnd. Its greatest depth is 60 fa- 
thorns, which, in Some places, decreases to five fa- 
thoms. A great number of rocky islands, and reefs, 
many of them level with the water, render the navi- 
gation of this sea iktremely dangerousi 

The general depth of the Baltic is 60 fathoms; Depth of the 
but, towards its south-east extremity, and nearly Baltic, 
in ..the middle, are two spots , with 110 and 116 fa- 
thoms of water. From the east mouth of the Sound 
to Bornholm, the depth varies from 9 to 80 fathoms ; 
from thence to Stockholm from 15 to 50; a little 
south of Lindo it is 6’0; and among the Aland 
islands from 60 to 110. 

I St was long a generally received opinion, that the Level of iis 
waters of the Baltic were considerably more elevat- Wat m with 
cd than those of the German Ocedn, and that they ocean ■ 
were gradually diminishing. The first opinion seems * 
to have rested entirely on the fact of a constant cur- 
rent setting out of 1 the Baltic. To this it is ascribed 
by Vice Aumirul Nordenanckcr, who was President 
of the Swedish Academy in 1792. In a paper pub- 
lished in their Transactions, he maintains that, from 
observations made at different periods, the height of 
the waters of the Baltic was diminishing at the rate 
of about four and a half lines annually. Celsius, a 
learned Swede, towards the middle of the last cen- 
tury, advances the same hypothesis, and, from obser- 
vations made on the coasts of the Baltic, he estimat- 
ed the diminution at 45 inches in every hundred 
years. This hypothesis was supported by Linna?u$, 
who founded on it a theory of the earth ; but the 
chief facts brought forward in support of this opi- 
nion, viz. marks on several rocks in the Gulf of Both- 
nia, and the remains of vessels found at Considerable 
distances from the present shores, by no means war- 
rant it. M. Otto, in his physical observations on 
this sea, has suggested another theory to account lor ; 

its apparent decrease. He supposes that, instead of 
really subsiding, it may be only shifting its position, 
and gaining in one quarter what it loses in another; 
and this he ascribes to the large and rapid rivers 
which carry along with them an immense quantity of * 
earth and sand ; and thus the beds at then* mouths 
fere raised, and their banks extended towards the sea. proved. 

But recent observations made at the locks of the ca- 
nal of Holstein prove, that the levels of the Baltic 
and the ocean are at present generally the same, and 
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Baltii*. that the trifling differences which may be occasionally 

* —p “V" w oh served, are <n\ ingtoaccidentalandtomporary chum *■. 

Hence we may infir, that the constant current netting 
out of the Baltic, is sold) owing to the abundunev of 
tlic waters whi<h it ret cues from its .rivers. 

Title s. It is generally lielieved that there aie no tides in 

the Baltic. Tin*, however, is not strictly corru l. 

1 There are sensible tides in the Sciigerac ; they 

begin to diminish in the Cattcgat; are very trifling 
in the Sound and Belts; and in the Baltic,, properly 
so called, are scarcely, if at all, perceptible. Tlure 
Inrepihr aie, however, irregular variations in the levil of the 
variations, vvaters of the Baltic, which hear aomc icsemblance 
to tides. These elevation* generally occur in au- 
tumn, when the weather threatens rain; they last 
sometimes a few' days, sometimes several weeks. The 
maximum rise is three fed and a half, and the low 
shorts are occasionally inundated. They uKo ren- 
der the fresh- water lakes, which communicate with 
the sea, hiackish. In the Gulf of Bothnia, the lull 
of the waters is usually succeeded by north winds ; 
whereas, near Stockholm, these winds usually follow 
the elevation. M. Kraft, who was Professor of Kx- 
jierimental Philosophy in the Imperial Academy of 
Sciences at Pctersburgli, in his treatise on the in- 
undations of the Neva at the autumnal equinox, 
observes, thut three or four days before or filler 
the full or new' moon, a violent north-west wind 
drives the waters of the Not them Ocean, dm mg the 
influx of the tide, into the Baltic, and is accompa- 
nied, or immediately succeeded, by a south wind m 
that sea and the (iitif of Finland. By Schultcns, a 
learned Swede, who paid particular attention t# the 
physical geography of the Baltic, the irregular ele- 
vations of this sea are attributed to the state of the 
atmosphere. He observed, that when the waters are 
about to rise, the baiomcter falls, and when they are 
about to fall, it rise*. Hence he inferred, that the un- 
equal pressure of the atmosphere on different por- 
tions of the water, deranged the level of the waters. 
The difference between the greatest and the least 
rise in the barometer in the northern parts of Europe 
is two and a half inches, which answers to tlnee and 
a half feet of water, or the difference of the elevation 


those of the ocean » and when the wind blows strong Bailie, 
from the north, they become so fresh as to be lit for S ^V“^ B 
drinking or cooking meat. The deguv of thJrsalt- 
nosH vaiies in different paits, and in tliL *ame parts 
according to the season, or wind. According to 
Bergman, in his Pfujsual Gco^raj^ /, near the ninth 
cojst of Norway, at tile entrance or die Siageiac, 
the waters contain from l , - J t Ii to ith p.ut oi their 
weight of salt; in the Cattcgat /dh ; in tin* Baltic 
-^th ; and in the Gulf of Bothnia iiom /,,‘h to 
^th. The soutli-vve*t aiul west winds auLnu nt die 
saltness, by introducing the wutei*oflln ui\ an : m 
the summer, it requires .hit) tons of tl e w ih. ol die 
Gulf of Bothnia to produce one ion ot *ult, h'tm 
tile winter, only o() tons, tins dith lent e is van id by 
congelation, and by less iie*h watt r flo a mu into it. 

r llie analysis ol* three pounds of w.itu tAn. up 
from the British Sea, on the c<m-t ol En-t 1 11/ I mil,** ,K 
and the same quantity from near Best oik in thc lu "‘ 
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The following arc the results of *0010 1 xpi 1 inn nt * 
made by Dr Thomson on the sj>< eiln g» 0 it) of th * 
water in the 1'iitli of Forth, the Balm oil 'I nna- 
bergli, the Sound, and oil* the Si in Point ; ami also 
on the compaidtivc weight of *alt, ohiaimd imiu 
1000 grains of each of the walirs ivapoufcd. 

S|>< rifle \V 1 1J1I of 
UMiil). Salt. 

Water of the Firth of Forth 1 .0*2900 

Baltic utt’Tunubcrgh 1 .00 17 ( i 7 • !• 

Sound - - 1.00701 11. ‘2 

Scuvv - - l.O‘iO.i’7 .1*2.0 

In the salt obtained from the watir off tlie Si aw, 
he found 

ATurint of snd.i - ~ 


\ of the waters at their extremes. 

s S»«pe»ior 1 q the Sound there are superior and inferior cur- 
Curiciits ,0r n nts * w *tc first observed h\ some Knglisli- 

1 * men, who, being in a boat in the middle of the chan- 

nel, found that they drifted towards the Patti gat; 
but, Having let down a loaded bucket to the depth 
of four or five fathoms, the* boat became stationary ; 
and when the buckc t was sunk deeper, the boat drift- 
ed against the Mipcifieial cum nt. The general cur- 
rents of the Baltic are strong, and are evidently oc- 
casioned by the vast number of rivers and streams 
that pour their waters into it. many of which, espe- 
cially towards the north, rise thrice in the course of 
the year. At the north extremity of the island of 
Uprnholm, u violent agitation of the waters, or kind 
of whirlpool, called by the Swedes M<itr-<ju< m, or 
the griu^ing-mill, is 'occasioned by the curnut rush- 
ing over a circular cluster of sunken rocks. The 
waves of the Baltic are short and broken, in conse- 
quent of sudden changes «f wind, irugulur depth , 
and stiong current**. 

Salhrss. The water* of this sea are not neatly so salt as 


Sidphnt of magnesia - xj. 

Muriat of magnesia - 10.J 

100 

Wilcke ascertained that the specific giav.tv 1 f the 
water of the Baltic was much mfluintcd by the wind. 


When the wind was at Hast, it v.as l.oo:’:) 

— - West - 1.0(»l»7 

— N. \\. - l.OO.qs 

Storm at West - 1.01 IS 


There is great difference in tin 4 tempi i.it'iu in Tempo, v 
different parts of the Baltic. The general tempera- 
ture of the Gulf of Bothnia in July is from is to 
oft, but it is sometimes heated to 7^; the nudraiu of 
tlie themiometer throughout the year at Ukobuigh, 
i.s ‘29; «t Stockholm, the medium is P2j. N'ur the 
land in tin tiulf of Bothnia, in the month of July, 
the temperature of the atino*pIiuc was oIjm rved to 
be 68, while the ttmpeiatme of tne mu lace of the 
water was 65 : and in Octobi r, the ti mpi 1 .tures 
were respectively 39 and 4b‘. In the Sound, in the 
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m^pth of August, the tcmp£ratuic of tho atmosphere tants on both sides of the Gulf ef Bothnia* As soon 

was 70, on the surface of the watci 08, and at as the ice breaks up, upwards of 200 families, 

thrtc f ithoms 60. On the 10th of Octobei 1813, their children and servants, transport thcmsclus to 

Di ihomson found the tenipei aturc of the Sound to the locks and islets that line the coast, where they 

be o4. lhc Scaguac and Gulf )f Norway arc remain fishing to the cud of autumn. 1 he annual 

op n to invitation all the wintii, whereas several produce of all tht pilchard fisheries is cslimated 

pm linns oi the Baltic ait covered with ice m a vuy at 300 000 tons at least, wlaeh are entutl) consum- 
modii itc dcgioe of cold, generally the bays and chan- cel in the Baltic. 

lids are encumbered withict at the Jattei end of Dc- balmou ascend the nvci 4 fumi April to June, ac-Sdlmou 
cimbcr. The waters tow uds the heads ot the cording us they au free hom uc On the south, they ^diu\ 
Gulls of Bothnia and I inland aie fust Irozcn, anu abound most m the Odn , \istuh, Duna, and Nai- 
thc ice bung comejed b) the curunts to the south, row \ , on the north, in the Motal i, Dalccailia, IJlco, 
the misses of it arc by the mere ising cold united Ktnu, lointo, and Keynitn. Salmon ti out is taken 

into \ ist fields winch be come station irj on the west in some biysed the Baltic. In the middle of tin 

tow uds Stockholm, and in the cist towaids the river Kcnu is a small Island, where an annual sal- 
Isl mils ot Da & a # and (IscL In the soutlicin put* mon fair is lit Id fht salmon hvhi i ic s of Sweden 
of tin si i th< uc hi gins to hit ik up hi Apul, but arc vciy considci ibh both jn the Cattigat and the 

the ( * nil of Bothnn and 1 inland often continue Gult ot Bothnia, from £0,000 to ,25,000 tens ait 

closed till M i\ lhc rigoui of the climate in the saltc cl annually. 

Biltii is suppo i d to be considerably diminished by \\ hales very i art ly enter the Bdtu lhc tom-Wlialcs and 
tlie dealing of the fonsts md the piogriss oi culti- 0 mon poi poise is the only one of the Itsur specif s heal*, 
vat ion, at It ist mou intense and longer continued ot cetaceous animals that lives lubituilly m this sta, 
edds is well im griiter < xtent anil solidity ot kl, and at Muldlcfart, in 1 unui, is a coiupui), which 
aie leioidul dmin rt the fnutteenth mil fifteenth cui- enjo) llu exclusive pmilt^c ol taking it. I hue 
tui is thin what line happened luttcily die two \aneties ot the common s< d, both of wlmh 

llu winds aie ixtmmly vamblc in the Biltii, me hunted, in March and A pul, for then oil, by the 
but tin y blow lfiost commonly fiom the cast in tlie peasants ol the* isle ot Gothlmd, and ot the islands 
s| rinjr iml iioni the west in autumn calms uic sel- m the Gults of Bothnia and I inland 
d u i spun i ceil, except m the middle ot summer. 

III. lhc coast of the Baltic, including under that Coasts 

IF 1 he i is hi tone il evidence, that the hci ring fish* appellation the biagcrat, the C ittigat, tin Sound, ot tlie Bdi 
ei\ w s a In null ol nation il industry in the Sound, anil the Belts, as well as Baltic Propu, ma\ be ic- tlc * 
is e i ly is tin yen 110s,* iml m l Philip cle gariltd is commencing on the north *adc at the 
Mi/i iln Mi\s,tli itsudiv l sts]u>ils ot huun^sciowd- M/e of Norw i). l/ns is the extremity ot a 
e 1 mi > tin Sound, tint JO 000 bo its, with siv to tin loiky peninsula joined to the main by a narrow 
n ui e i< li wuc employed in the lishery, besides isthmus it is suiiounded b) rocks of which those 
hOOln^i u sib m which 0 hemn^s wen silted milled the Bishop ind t leaks, five nnles to the 
In llu (mils of Uenboi n li ind Mu, besides whit south ol the N i/e, au most dangerous to navi* 
li ion mned flesh, ] 000 ions silted uc at pi c sc lit gilois Prom the N ui to the f nst, the* shore is Noiwrguu 
imm ill c'poitd! to Copenhagen and Gcimuty, femned ol ilevatcd baricn and elieiry rocks. 'IheShom. 

ami iceeidm^to the ugi tcis of the t ustom house principil rivcis of Norw i}, which fall into the 

it DiMi i n h, on llu south slime of the Gult ot Scagciac mil Cattigat, are tlu* Glommen, the 

I imh ml tins i it\ i xpoited yeaily, from 17 7 0 to Lxugcn, tlu Loucn, the Dram men, the Mandal, and 

I 0 mu * j 000 tons, but fiom 1 7 j l to 176>, the Nul kt the dist me e pi fm miles fiom the 

tli ixpoit itio i Ind f illcn to ibout S000 tons In N ize is the town ol Mandal, situa c on the* rivei oi 

tlu. mu 171s tl c hemng hist appealed m she ils m th it name , fiom this pi Kb is e xpoited a considcr- 

tlu (iiill ot (lOttenhui^h , it hist the) aimed in able tju intitv of smoked and silted salmon, bfetec*m- 
\u^u I and Siptimber but gi uluall) htei, and it id the best m Noiway. A >out J > milts to the east 
pu ent nit till Nom nihu or Dicettjbei. In 17^2 ol this is C Inistnnsund, which Ins a good loadstead 
tliue wire 1000 tons t iki n , in 17"^^000 tons , in bisidcq the advaut ige of tin little rivei i<4Pfedal, 

1 7f> 1 , 100 000 tons, fiom 1790 to 1796, neuly to the cast of the town it txpoiU timbei, salt, fish, 

£ 000 0()0 t )iu vuic silted, and it was estimated tint and iron, \nndal, the most secure and lapauoJS 
iioin 0 000 to 100 000 tons wue consumed fu di. liaiboui in Norway, fonmd by tlu Sound between 

Pilch uds ibound in tlu Gulfs of Bothnia and I m- the Island ol I leekcicc and tin Mam, auceccds. On 
lord into the Inys of which they auive in shoils in the liver I ouen, is tlie town of I i uwig, which cx 

spimg mil ui tin in I he pilchard fishery is one of the port** i griat did of iron Iron the foundtuts in 

most mipoit mt bianchcs of industry to the mhibi- its neighbourhood. The Gult ot Cliristnni ho* 


#<< In tin year 1,218, the uiliabituntM ot Gotha (Sweden) and 1 rue were prevent'd by tli n itai ol 
(he 1 utais, horn sending, as usual, tlicir ship to the hemng fislnngon the eoist of 1 ngland , md i* there 
w is no ixpoitation 40 or >0 of tlu sc fish vuri sold for a shilling. (Mitthev Paris, p i_l Oh) It is 
win nsu il ei ough that the oidns of a Mogul Klim who reigneel on tlie bordtis ot Chnn should have 
i wue d the puce ot herrings in the English inaikct.”— Gibbon s Roman I n pm, \ ol \I* \ Note. 





Mtto. some leagues to the east of it. TIms Gulf runs up 
m to the land 20 leagues, and divides into sevtnil 
bianchcs, the tutiancc to it is pointed out by the 
island of Feerdar, on which there is a light. I lie town 
ot Christiana stands at the tpp of the Gulf, its port 
will admit the hugest vessels, there bung irom 10 to 
40 feet water dose to the quay , its exports aic in 
planks and ratters, pitch tar, soap, lion, coppei, and 
alum they genu all) amount to L 100 000 innual* 
ly the timber constituting four-fifths. There aie 
several little villages on the Cult, wheie vessels load 
with tiiubu lo the east ot it is a deep inlet, e di- 
ed bwmcsuiul, which st paiatcs Norway and Sweden, 
it consists ot two basins, the outer ot which commit 
nicatts with flit inner by a vn\ nan on strait. On 
the inner basin, and at the mouth of a sm ill river, is 
I icdencsh ill, the commerce ot which consists pnn- 
cip illy in the expoit ot pi inks sawed by Ub nulls 
on the i iv ci . 


Swedish 1 lie Swedish shores ot the Sedge ric and Catti- 
Shoieii g tt t arc Jujrh, w ith a most rugge d and die u \ lppcai- 
unec, paituularl) iu ir Manti uid wlurc the shoic 
is line d with steep rocks pi ejecting into the bca. 

1 In coast ot Si hone n forms i slnkin^ conti ist to 
the shons ol the Seiguie md ( it t U being 
nc trly level md free limn loci s 1 he S \tdi h i o ist 
Trom Ble xhingli ir to the liult of Moil n i is lined 
with Islands and rocks md bi ken into i gi nt 
number ot gulfs and biv* Moth Ii i s ot tlu 
( nilf ot Hotlini i ire m r ^ed ml luol n tint «1 
Sweden, in pirtieuJai loims m alpnu nl r l 1 
first river in Swiden tow lids rt&wctcii hint 


the Cxothn, which elliptic* its< If into th ( It it bv 
two branches sun t u id ng the isl md of M 
Jhn nur, md tit M >t i)n which fa 1 Uu* 


Bay ol Browiek at N ml 1 etpn g m tin or 1 iv ol 
const que ice m the soutli ni pi ounces oi *ideir 
Between the provinces ot S<liI tm u 1 md mil l (lud 
is the lake Mein, which contain a ites with the 
Baltic at 'Stockholm by two cm rents cdl dtlie n ith 


Before the entrance of the Gotha is the island sS 
\\ inga, with a very high light-house. The south 
point ot the bay ot bktldtr is loinied ot a mass oi 
locks, lying at the en trine t ot the Sound* named 
Kullen , this mass projects tar into the sea, and on 
the highest point, 200 teet abo\e the sea is h fire 
tower. On the Swedish shore ol the Sound are se- 



veial villages of little consequence. HcNmgbui^h, Hdmngs 
which is tht usual c rousing-plat t to Llsineur, is the bmgli. 
only out deserving ot notice, horn lei^ues to the 
southward is Litukuoni, a bmill and ill-shelteied 
port, with 40 ftetwatu it is a staple town ihe 
next port is iM ilinoe, which Ins i eon iduable trade, 
though its h irbour is not cap ible ot receiving ves- 
sels < I any considerable bui dm J o the south aie 


bkanor and 1 als’cibo on the peninsul n p »nt \ Inch 
iorms th entianec ot the bound *tiom u I iltie. 


( lose to tlu latter is afnetowu, to due et m si 1 eleir 
oiilugeieet w hie hi uns oil f tom the point Ihctnst 
Swedish poits on the Butic of in c msiquu <c iro 
•Christian tid and ( ulbhiiim, the fust is m uitcd 


on the Hcl n e winch uiptitsikclf into i gulf thu 
sc p u it e s the |io\uie el Schonui and Ble km^ n, 
the litter Ins JO n itm ft vessels ut^iged in (oiu r ii 
vo) igis its pru cq I cxpnt i polih, which es- 
teem* d of supuior q it \ 1 hey au h tli t q le 

towns Ihe priueq \\ t < I tile town ot e i sere n i (, irhcicna 
is built on tlu Island oi liosa tlu list 1 1 ir on c- 


w uu a uts joined to the m by 1 nd i It 
is i st j le town ind h is ib ut 10 \i 1 m j U u d 
m foie r,n ti le the port is c p l>l I 1 i ^ J00 

sulol rut I nc (iniii oi the ii i i d d ter 


Jour ad ol the line. C ul e ion i is tl e pti cipilsU 
tion ot the Swedish nivj lie Stint f l ilnur, 
which rs> from t\ o to three le i^ics hi c ul sepu tea 
tlu nninhnd Jrom th I lmd ol (.1 Ind \i n ihe 


middle of the sti utstn d the town t C iln ir uh eh, 
though not r st iplc his i tonsil nbl truli met 
v ssi Is tic m 100 1 1 00 1 i s bcloi gn g to t Noth 
of C dmu ait e\ei il suwU towns oi the i )i f no 


and south, its e le vatum is sis feet ibnc the 1 \ tic 
Ihe ri\ i Ddd, or gu it irver of Dileei hi the 
Unuo I oi iu o, and scwi d othcis, which list m the 
mount uns oiLipland md Norway, 1 ill into the Gulf 
of B)thmi,tht northernmost art subject to tin ee 
muiulituns annually the fust in March or iprd, 
when the snow on the low giound melts tlu s e md 
tow nds tlu end ol Mc\, when the snow m ts on 
the mon eh vated und*» u d the last low it ! he 
end d^unmui when th thiw Ins reached th i^h 
lands md dis >lv v d tlu luierb. Thi h 1 i mi- 
me rua! p >rt t S udi n ot my note is Uddi \ \ 1 1 a 
Staple town, ltscxpjit* iu non planks, and he i - 
rings ihe town ot M u ti md, on an island ol the 
same name, succeeds , it is also u stiplc, and is in- 
habitants au engiged in the hearing lishcr> ind m 
supplying provisions to the vessels tint run in for 
shelter, these exceed 100 annually Ihe Pitunostera 
aic d mgorous rocks, some unlcb north of M irstiand 
Gotten O 1 the southern blanch oi the Goth i some leagues 
bui S l1 ir un the sea, i» the city of Gottcnbur h h , the port is 
belli > n c lost el by the tec, and *s capable of liceiving 
the i u^tst ships, the harbour is about one fourth ot 
a mill iu breadth, and is formed by two chains ot 
rocks 


ol which V\ steiwic, his si me sh j build i ^ In 
1 ist(jothlud tlu jrov nice win h lit t > tlu i till 
ot mu duel on dii Bdtie ue two consul i thl ^ulk, 

Mat me ken aid Brown 1 On tl c. mu \i l i) i 
which hits int) the littei, f u d* tne stiplc tivnot 
Ni rdkapmg from which ait (\j oitcd eon 1 1 i ible 
quintiticbot iron, noncumo mdeopjer th i 0 h 
its j>oit cm receive vessels i tJ ii f I f hidden 
lrom 100 to fettfrente) it annuaJJ\ iO ti U a i hug 
vessels belmg^B it Noitli of thu entrance it a 
Sound, which i mimunit Us w i like M el i b> a 
cm il, ib Ln 1 it island wh< it ifl i light md from 
whence slnpvj t ike pilots for Stoikli lm 

btoekhohn is built on seven or eight isl n ds nd st ckholai 
peninsulas, tU the err ti met of Like Mdu tie 
channel is 12 leagues Jong, very win ling ird la- 
minates m a bssin e ip ible of holdn t, JOOO lups 
The largest inland, on which the city simds lomii 
two elmnnele, through winch the waters of the like 
rusli out with groat mpetuosity. 

ihe only ports ot any consequence in the pro- 
vince of Upland, aie Citislehamn opposite the isl mds 
of Aland, where ti ivclltis tnibrrk u t ike ledge for 
\bo, and CLregrund, on an island in the clnnniJ of 
Aland, from which the iron from the ioundencs of 



Swedish 

Island*. 


Danemorafo exported: fortneHy k Hrent chiefly to , 
4 England, where ft was converted into steel. From , 
Gefle, a staple town oh both sides of a river of the 
same are exported considerable quantities of • 
iron, planks, tar, and potash ; Jis imports are corn 
and salt. The smaller islands in die Baltic, belong- 
ing to Sweden, have already been noticed ; besides 
them there areHuen, (Eland, and Gottland. lluen * 
lies in the Sound, four miles from Landscrona, three 
from the nearest point of Sweden, and* four from 
the nearest point of Zealand; it is about six miles in 
circumference. (Eland is separated from the coast 
of East Gothland by the Strait of Calmar ; the cast 
coast of the island is bold and clear, but the west is 
dangerous for mariners. Between (Eland and a group 
of rocks, is the southern channel into the Strait of 
Calmar. Nearly in the middle of the strait is a rock, 
almost perpendicular, 5240 feet high, surrounded by 
reel's. Gottland, which is IS leagues from the near- 
est point of Sweden, and about the same distance 
from Courlund, is 20 leagues long, and seven at its * 
greatest breadth. The shore of it, in some places, is 
nearly perpendicular, in other places, it ascends gra- 
dually. Wishy, the capital, is built on the west 
coast ; at present its port can receive only a few 
small vessels. Slitohainn, on the east of the island, 


; th<& fori ^ 

whew vessels, of too to ascend higher, '**Py**t. 

discharge their cargoes; cm" the south shore, foul* 
leagues and a half from the sea, is Aalborg, the chief, 
town of Jutland. It possesses considerable com- 
merce, its exports being corn, patito, and fish, and 
60 or 70 trading vessels beIortginjj»it. Frederica, , \ %, 

which stands on a promontory at tneentrance of the 0 } */:' 
Little Belt, has an inconvenient and badly sheltered 
port; the merchant* vessels passing through tlia 
Little Belt pay toll here. . Golding, at the head of 
the gulf of the same name, which separates Jutland 
and Sleswick, is a commercial town, and has a port ■ ' 

of two miles in circuit, and of depth for the largest 
vessels. The trade of Sleswick, which stands at 
the head of the gulf of Slie, . has much declined : 
the entrance to its port being filled up with sand* a 
canal has been cut into it. * V ; 

Of the Danish islands, Zealand is the principal ; Danish 
its length is 24 leagues, its breadth varies from 20 
to 14 ; the Gulf oflsetiord, divided into two branches, 
penetrates the north side of it; at the entrance to 
which there is nine feet water, but it deepens with- 
in to seven fathoms. The most remarkable river 
in Zealand is the Nesaa, which nearly traverses it, 
and enters the Baltic. Elsineur, on the narrowest 


is one of the best ports in the Baltic, and is defended 
bv the fort of Carlsbelt. 

Co.nt of The coasts, rivers, gulfs, and principal commer- 

IVni m'i'u * C '^ I >orts °f the south and east of the Baltic, are 
Mi .i^i .i. to be described ; and, beginning at the entrance 

from the German Ocean, those of Denmark first 
present tlumselves. The north point of Jutland, in 
the Scaw, is surrounded by a reef several leagues in 
e xtent, ami on its extremity is a light-house, 64 feet 
above the level of the sea. The north and east 
coasts of this peninsula are gene rally* low; the north- 
ern extremity is composed of sands, which are often 
conveyed by whirlwinds to a great distance, and do 
considerable damage. In order to fix them, a variety 
of plants, particularly the Khpnu,s arenarius^ sea lime- 
grass, are sown. The eust coasts of Sleswick and Hol- 

Ouif, cm 1 1 stem descend gently to the sea. On all these coasts 
tbeio arc numerous gulfs and bays ; the first towards 
the north, is thoLimfiord, which nearly divides the pe- 
ninsula of Jutland, being separated from the German 
Ocean only by a sandy isthmus, three or four miles 
broad ; another arm of it advances southward to the 
town of Wybourgh, a length of about^O or 90 miles; 
its entrance is two miles wide, but afterwards it be- 
comes greatly wider; sands that very sensibly in- 
crease, and masses of granite, obstruct its entrance. 
In Jutland, there arc also the Gulfs of Manager, 
and Banders, and several buys. In Sleswick, on 


part of the Sound, has only a roadstead ; here the Duties of / 
duties of the Sound are paid. The origin of these the Sotiud, 
duties may be traced to the middle-ages, when they j 

were established by the sovereigns of Denmark for * 

the support of light-houses, and the protection of 
the navigation of the Baltic from pirates. These 
duties vary from 450,000 to 600,000 rix-dollars an- 
nually, ' The mails and passage-boats cross the 
Sound from Elsincur to Helsinburgh. V 

Copenhagen is built partly on the mainland, and Copen- 
partly on the island of Amak, which is separated h *S en ‘ 
from it by a narrow channel, crossed by two bridges. -dj 

The port between Amak and the main, is one of the 'll 

best m the Baltic, both by nature and art. Within 3 

are basins capable of holding 500 sail, but the en- 
trance admits but one ship at a time. There are 
two royal dock-yards constructed on islands? where 
every ship has her particular magazine ; the dry-dock „ : 

is constructed of wood, and requires 20 hours to * 

pump it out, which is done by horses. Copenhagen 
is a free port, and for a long time was the only one 
in Denmark which enjoyed the privilege of import- 
ing the produce of Iceland, Greenland, India, China, 
and America ; and, even yet, the principal lfeturns 
from these countries are made to it. 

Maeen Eland is separated from the south-east end of The Islands 
Zealand by Ulfsund, a narrow strait ; it is about five ot 
leagues long, and from one to three broad. It ex- &c * 


the Baltic side, are the Gulfs of Colding, Elens- 
borgh, and Slie, which resembles a great river, and 
Ekcrncfiord; in Holstein are the Gulfs of Kiel, 
which separates thib province from Sleswick, and of 
Lubec, and the bay of Colbergh. The Gulden is the 
chief river in Jutland, which falls into the Baltic, 
at the Gulf of Handers, after a course of 40 miles ; 
its navigation has been recently improved. 

From the Scaw to the entrance of the Gulf of 
Limfiord, there are only small towns, chiefly inha- 
bited by fishermen and pilots. On the north shore 


ports 1 5,000 tons of corn. Samsre, midway between 
Zealand and Jutland, is near five leagues long, and is 
formed of tw o peninsulas, the largest of which is five 
miles broad. The other islands belonging to the 
government, of Zealand are of little consequence. 
Salthohn, in the Sound, may, however, be particu- 
larized ; it is four miles long, and two broad ; almost 
covered by the sea in winter, but in summer affords 
good pasturage ; from it are exported to the capital, 
marble, freestone, and lime. 

Funen, the second of the Danish islands in extent, Dwea. 


Ports. 



BjjjWo is league® long, and 11 brdad. The Gulf ot 

'" -l *^' < ^* / Odin/ce runs consult r ibty into it on the oorthRcast 
At tl c head of it t md tin town of Odtn/u , the ca- 
I til Horn twc nt) to thirty tiding vtwcUbi long to 
it. At Nyboig on the Gnat Belt, a dut) is pad 
by all merchant^ \ cshU pibsug tluouji, it is also 
the usual crosstiiJJjlaic to /t ‘land u d h is i good 
poit, and about as many u^nI bihnging to it as 
Odrn/u I he islmdof Hinen txpi its coin, and, 
in tiu ycai 1 "00, time belmged to it fifty s<.ven 
vcssils above JO tons, cent lining ~ ' tons, with 

10<) nun. Iiorn Kudkie >mg, tin onlv town on 
Lmglmd m idrnd bitwtcn lunin \nd AaWnd, 
corn, siltid nnat, hides, liomy, md w i\ arc u« 
poitid 

LaahnV J udmd tl i third of tin Dinisli islands in -i'l, 
is II li i H m s )oii_ an 1 fioni six to i igl t hi old. 
Considu ibh poitmi -» ol it eois* tin c o leu h to Ik 
imind in d dunnc, tlu n i ( l,u u ckv »tions ol tin si i 
'J Jit It i tli< i s ol ujirntu buds md umi in dspmii 
pdi\j uls 1 loin this isi u d 1 ilslt i i*» ipaiitul 
by (iiildbmg Sound, and fiotn M un by (»uns id It 
is t ghl Uamu.s lon r uul Jiom one to iom broid U 
i\p>tv min md f i mt In tin uni 17 f l 1 time 
win in the b uliwii I of f idind md 1 ils»ii lorn- 
tun umK ot 1GO tons and nun. In the o 
vi num ut ot Jutland, mi tli 1 1 inds of T issn aid 
\nbolt, m the C utii cat , tin Jattu i sunoumlul by 
d nguoiis haul s 

Jtoruliolm Jloinbolin is in is] uni about u w n h ignis and i 
Ji d( from tin <o a t of Sv ulcn md upw uds of IT 
Jrom the is! md (I Kiu,tn it is u^ht h igues lon M 
and five and « h ill hi old Its Inus u < tempo id 
n! stitp i oi ks Minoundid i»\ d mu ions nils 
flit pinuipd mipoits aie toHet itji and to 
bai to tin pnoiipil cxpnts in suited cod toil), 
poulliy mil iliy I i tin poicilun mmulicloiy 
ot C opmlnjfjtn md iuctini Joi it publi build 
mgs Jlu Ci ut 1 1 otumnnuci is it Ronm n n tin 
iniddli ol tin vv t salt J tht 1 Imd In 1M)0 tins 
place iiuployed tiO vi tls uul 1 i0 bolts, <Ji illy in 
the Hunts. 

Coast*, Ac 'Jlu first short on tin south ot tin Baltic i 

J*/} 1 l8 ’ im th it of Holstein, tin pm up d poit town of wliiili 
m»u ^ j£ Jt ] IX plait of con iduibl lomimiu I hi 
terutory of I ubi e sui cu ds I In cily of I ulnc is 
situiti on the irivt, lm U yius fiom its i imith 
Jth rommua is ilutilv timsit n it on comm s n 
diaw mg fiom ILissi i, Suului, uul Dinmuk lint 
law coiniuodirus mil Mqfhiug them with wins, 
silks cloth, Imidw ui uul c olo nal goods It idn its 
\isstls of fiom I i<) to >00 tons. In 180J it h id limn 
70 to NO mu Ji ml u s h, md tin sanu yen I Os 
enterid. and 1J } ill imi out r h wcmundi on the 
mouth of tin Tnve ibo it mm rmlcs fiom I ubu is 
the port vs in t \i-sjs di stincJ to and fiom J ubu 
tike then station The li ivi, m u Luba, is join- 
ed by the Wnhtnit/, whuli, issuing lioin tht J uki 
of lltf/tburgh, thus iaahtUts the watu tonnnu 
nu ti >n belwicn I ubec and the intmoi 

M ckl u On pissmg the Wave the dut by of Mtckknhui Ji 

«"gli ucit led Wi'inm, ibiy with n tin isle ol Pul, 

and IV>st< ik, on th„ kit bmk of the Wlruavv lb u 
kogius tt mu its mouth, ait the pimiipil con men d 
plate in Mteklcnburgh. ’Jht ixpoifs fi mi tin J l 


ter are corn, hemp, flax, bops wax, butter, honey, 
citth, apples, and feathers 

I he coast of Ponicrmn txhibits the effects ol tin Com of 
constant action of the vateis of the Baltirg§()n the P ,lliu inw 
west, the pmmsuh of Dais and the Isl md of Zingst, 
form the b isin talh d d Pan vs hie n hi" six It ct 
dtplli. "J he istrutof Gelk n, f mini list sepuites 
the Isl md of liugtn fiom the m un I hi sti nt \ nit* 
m buadlli from Jouiuen nnhs to on u d \ iju utir , 
tlu ea*U rn enhance, called the Boildtn, is mv liable 
for flu 1 irgt st vessels but in tilt nurows time u 
but tluu oi Join fithoms , and tlu nil aceumu itt 4 ? 
so f tst hire, as to require a t< 11 on d’ ve^ tk pi sing 
tin om,h it, to di fray tlu txptnti oi clt iring it 

Hit Gulf of Dint/ic lies beyond tin e i tun limits Fm .i « 
efPonuiama the wi stun i xtmmty oi winch (died 
the C *uli oi Put/ic is fomitd by i ctnvul t< n^m ol 
lud On th< coit of Pi u si i iu tbi two mu irk 
able Ins ns i died the 1 ttsih-U iff and C mis] II ul 
llu u itus ol lu th m Jiesh, hi ng supplied Irom 
tht riuis ol Pi Imd, and i icb touimmui itis with 
the Bill it hv *1 single ‘‘tint I lie lu ih 11 ill 
vlnih bt sidi tluu hi inches ol the ^ istula nuivu 
th i vus of 1 11 mg tin IV u i md Mu Pu el is 
]() oi ] 'J 1 i^ui s oi ^ uul fiom om to f vi bioid 
I he ( on mill til m <>l this b ism w ith th B lit i has 
limited ev i l times, md tin pitsu t pa i i mo 
Pd! iu w is foniKil by i gn it sinni in J 00 its 
ck this fiom 1 to 10 iut llu tongue ol I u u ( ill- 
tilth 1 usth-\t him ^ wlnelis p u itisitiiomtl i II d 
tii,eonmuKi m u Dmt/u, imliuisiM d ie t 1 0 
It i^hls its bi< ultli v iii s fiom one time hi ui 
I lie C uiisb Hill oi Si ml t he t mis, ip < t h ol ( om- 
J nil is I () k igues long uul liomoni to time bio d 
Its depth isvuy imgulu, rndtbiu iu n my md 
bulks in it \i u tin uppu i ml th ri i no uni lit 
but in tlu othu, puts the euiunts ui \uy lipid 
It i \ iniunii itis with tlu Bdtu by iihumliin 
Muiul J00 iu t wuli md horn 11 to 1 > lu t du p 
llu sp tot lull wlmh epu ill ittiomtlu Ldtii, 
i IK d tin ( urish Nihiun^ is bout SO in h i ^ 
m s nu pi u i s tlm c milts hio id bm i i oti i r 1 1 n is 
iss»vu\ n un w, tint tlu w ivis ol t i 1 lit it wish 
(i\ i r into tin Ins t Its mhu wlwh i j> n u 
p illy Mid, i oi ti in illy ilwn^i bv tl i i \ < i th 
winds limn it am mt i i i Mcndo i mi i p > 
mmtoiy ot Puts it w is pul <y < oi uul with th i 
tries Iti in ibiledoi ly by ti i inn uidj It I >i 
dwilln^s in not unfu quint v i vir\ I lm d 1 \ tlu 
saiul I is t iqumtul , nnin i i i umluis ol i ws 
andlnwls Ju iomui of whu supply I<n 1 t > du 
inhabit int u \ tlu l the ot ihuu tonns put ol tlu 
revenut ot th j i tor 

The whole s >isl ol Piussn mil i i urlu d is >w 
frindy, and i mud with pibhlcs tin littu ' w- 
i ver, Ins cah moils i hfls, which sun to i un u lu 
water to the Is) u d I (jrottl md r lhi (mil oi I ivo ^ u jf 0 fj N 
nia, or liigi, his Domes-ncss for its southun limit l%onid 
between wl^eh and the Swavuoit is tlu entimu 
eight leagues wuh , but fiom Doims-nes^ i u d- 
bai L runs ofF md a nit fio n Sw ivui it llu toi t 
of Livonia, aid tlu i 1 mils ofl it, ate m m id 
Iugliu thm those gl C out Wild, md iu eompisid ot 
smd, gianl, anil i ileaicinis sUati 1 ntumg th 
tmlf of hmland, on the south nde, the luy ol 



River* of 
1’ruMia. 


Poll* on 
tin' I’omeia- 

! * III i ft 8ll('it a . 


Roggcrs^ric, inclosed by island#. The whole of 
f the coast of Finland is naked, atony, lined with rock* 
and islets, nnd nearly bare of vegetation. 

The principal rivers of Prussia that flow' into the 
Baltic are the. Oder and the Vistula. The Odar, 
after dividing into four principal branches, near the. 
frontiers of Pomerania, again Hows in one stream 
near Stettin, and falls into the Gruh-HafK Between 
the Oder and the Vistula several lesser rivers empty 
themselves ; they are generally navigable, nnd form 
ports at their mouths. Three of the branches of tin 
Vistula empty themselves into the Fresch IlfjflT, and 
the fourth, which alone retains its original name, falls 
into the Gulf of Dimt/ie at Weixehnundo. The 
i Vogel, which is deeper than the Fresch Mufti into 
which it falh, is navigated by vessels of considerable 
burden. The Filling issues from Lake Drairi&cn, 
and, as lias been already noticed, falls into the Fresch 
Maff. The Niemen, below Tilsit, separates into two 
brunches, one running to the south-west, and the 
ether to the north-west; thus both subdivide, and 
fall into the Curisii-Haff near Metnel ; the Dango, 

\\ hich giv< s^a port, to Memel,ha6 a short course, but 
is wide and deep. 

Strulsund is the first commercial port on the Po- 
lmranian shore of the Baltic. Its harbour is inclosed 
by j> flies but its access is dangerous and diftieult, 
on at count of sand 'bank*. It has a considerable e\- 


. rope* . Its annual export^ average^ 

700, 00a tons. Its other experts are timber, 
brandy, horse-hair, hogs'-bristles, feathers, wool; 
amber, honey, wax, linens, tn&sts of ship6, c*rk« v 
wood, hemp and flax, potash, salt, tar, skins, fruits, . 

<Src. Its imports are English manufactures, and Lon- 
don porter, herrings, fruits, loud, foffee, tea, sugar, 
indigo, wines, &c. " .* 

Pilhiu, whence there is a considerable export ofPillan. 
timber, stands on a peninsula washed by tlie Frosch- 
Ilaff on one side, and the Baltic on the other. From \> 

Koningd)ergh,on an island at tho mouth of the Pregel, Honing * 
jrc exported nearly the same articles as from Dant- bergh. •' ' 
zic, in between (iOO and 7 00 vessels annually. From 

at the mouth of the river of the same name, Elbing. 
corn, starch, linseed-oil, soap, cordage, sail-cloth, 
saltpetre, potash, nnd timber, are exported in be- 
tween 800 and 4-00 vessels annually. .The port of 
IWtiuc), formerly the mouth of the river Dango, is 
liable to be encumbered with mud ; its chief exports 
art*, ship-timber, masts, linseed of a superior quality, 
liciflp, flax, hides and tallow. , 

The first Russian river, of consequence that Mis Russian 
inio ihi' Bailie is the Western Dwimu It is navigable River* in 
from its source to within a few miles of Riga, w here c ?j ll L ,: ! I,< * 
ridges of roc^s form fourteen falls. These, however, JJV lvu “ 
do not prevent the floating down of immense quan- 
tities of timber. It is frozen from the end of Noveni- 


poit trade in brandy, starch, and linens. Stettin, 
on Mio Oder, succeed 1 '. Vessels of moderate burden 
go up to it, but large ones discharge at Swineinund, 
(Mi the channel into the (Jros-llaft*, which separates 
the Island- of I t m dom and Wollin. Between the years 
J 787 and the annual or whole exports wore 

.‘>7 1 !• tons. 'The import - an* manufactured goods from 
Fngluud, sail, wine-, and fruits from Franco, &c. and 
linseed fiom Russia. About fnO vessels, manned by 
1000 -eamcn, belong to it. From Politz, near the 
moutli of the Oder, are exported several thousand 
busheK nl* hops, chiefly to Sweden. 

Is! til . p. 'fiie principal island- olf the coast of Pomerania 
:m* Itugen, L’.xdom, Kiulen, and Wollin. Kugen is 
c i-par.ited from the mainland by the Straii of (lellcn. 
Li i-N ( d* a very irregular shape, and consists of the 
Island Proper, and three peninsula*. It is supposed 
to contain I PJ,00() acres. Two of the peninsulas 
teriieu.itr in promontories, composed of chalky dills, 
one of which is R»0 feet high, There is no port oil 
the island, but from the roads are exported herrings, 
cattle, corn, and salted geese. The coasts are very 
dangerous, scarcely a year passing in which several 
vessels are not stranded, and several ancient regula- 
tions are still in force respecting the assistance which 
the inhabitants are bound to give in ease of ship- 
wrecks. The i-l.mds of G-edom, Rudcn, and Wol- 
lin, are formed by the alluvium of the IVeiie and the 
Oder; they are very low, and in general sandy. 

Port- in Dantzic is the prim ipal commercial place in Prus- 
Piiih-i.ii) Man Poland. It is situate on the western branch of 
Poland. the Vistula, five miles from its mouth and at the eou- 
fl UU | Ce 0 f the rivulets Motlau and Radaune. These 
form it.- port, to which there is an entrance by a 
canal giving a new channel to the Vistula, the old 
i om ‘ being choked up. Dantzic has long justly been 

considered as one of the principal granaries of Bu- 


ber to the beginning of April. It separates Courhmd 
from Livonia, and, after a course of 180 leagues, falls 
into the gulf of Livonia before Riga. The Narrowa, 
which is tho only outlet of Lakes Peipus and Flask off, 
falls into the Gulf of Finland at Narva, but its navi- 
gation is obstructed hall’a-Jeague above that town by 
a fall. The Neva, which issues from Lake Ladoga, 
empties itself by several branches at Petersburg!), 
above which it is from 150 to 1200 fathoms broad. It 
is shallow, and is frozen from the end of October to 
the end of April. The principal rivers in Finland in Finland, 
are the Wuoxen, which lulls into Lake Ladoga; 
the Kymene, into the Gulf of Finland; and the 
Kmno, IJleo, Komi, and Torneo, which fall into the 
Gulf of Bothnia, at the towns of their respective 
names. In Courland, Russia lias only two ports of ports in 
any commercial consequence, Liebau and Witulau. Couriund, 
From the former, on a river of the same name, in the 
year 1800, 111 vessels cleared out, and 11.3 entered 
il ; and the value of its export was 1 ,()();>, TOO rubles, 
and of its imports GW.OOO. Riga and Pernau are 
the principal ports in Livonia. Riga is one of the Riga, 
most commercial cities of the Baltic, and the second m Livonia* 
of Russia in this respect. Its port can only receive 
small vessels, large ones being obliged to lie in the 
roads. The exports consist of corn, hemp, flax, ship- 
timber, pitch, potash, hides, tallow', iron, ax. 'Flic 
imports are woollen and cotton goods, hardware, 
wines, oils, and spirits, and colonial produce. 

Though the entrance to Revel is through danger- Rovol. 
ou<* shoal.-, and it stands on a river which affords lit- 
tle or no intercourse with the interior, yit it* com- 
merce inconsiderable. Its exports and imports are 
nearly the same as Riga. 

Petersburg!) is built on botli sides of the I^eva, Peirr*. 
and on several islands. The mouth of the river being 
choked by sand, there are only from seven to eleven 
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Feet v&tet pvfr % according $0 tfit wfnd Wowj* from 
the east or .went. With easterly wind*, the river 
often foils three or four feet below it* general level ; 
whereas: westerly winds sometimes raise it from ten 
to fifteen feet/ Loaded ships* of -any considerable 
burden, cannot, therefore, approach the city within 
four mile*. The principal exports are, iron, hemp, 
flax, cordage, tallow, hides, linseed-oil, hemp and 
flax-Aced, plunks and rafters, leather, soap, candles, 

■ wax and honey, fish, caviar, tobacco, rhubarb, tea, 
isinglass, feathers, linen, and furs- The principal 
imports are English cotton manufactures, French 
wines, colours, cotfec. sugar, drugs, &c. 

Cronstadh Cron*tadt, the principal station of the Russian 
fleet, is built on a little island on the Gulf of Peffrrs* 
burgh, four leagues below the city, the same distance 
from Ingria, and n: c leagues from Finland. The 
channel to the capital is between this place and the 
coust of Ingria. Its navigable breadth is three qwar- 
tors of a mile, its depth four fathoms. The channel 
between Cronstadt and the coast of Finland has only 
five feet water. Cropstadt has three havens, two for . 
ships of war, and one for merchant vessels. The dry- 
docks, which communicate with the sea by a 
canal, require nine days to empty them. The prin- 
cipal man of war's port has space, for 30 sail of the 
line. 

Port* in The first commercial port in Finland is Wyborgh, 

Finland, built on u peninsula in a gulf of the 9ame name. It 
exports corn, butter, tallow, fish, fish-oil, salted pro- 
visions, timber, tar, and hops. In 1793, the value of 
the exports was 124, 832 rubles, and of the imports 
120,000. Helsingfors, the best port in Finland for 
large ships, is on a hay, and opposite to it is Svea- 
borg, the Gibraltar of the north. It occupies seven 
Islands, and has two basins for repairing ships of the 
line and smaller vessels. At the entrance of the 
Gulf of Bothnia, on a peninsula, stands Abo. Ves- 
sels drawing nine or ten feet go up to the town. 
While it belonged to Sweden, it was a staple town, 
with some trade to the Mediterranean, France, and 
Holland, whither it exported iron, nails, copper, 
deals, rafters, pitch and tar, salted .provisions, hides, 
furs, course linens, and firewood to Stockholm and 
Copenhagen. From Abo there is no commercial 
place of consequence till we come to Gam In Carlby, 

^ which, in 1794, had 14 ships, of 1530 tons, thirteen 

- of which were employed in foreign trade, its exports 
that year were 1800 barrels of tar, J 500 of pitch, 
between 3000 and 4000 deals, 2000 lbs. of butter, 
273 cwt. of tallow, and 900 barrels of corn. Brah- 
ested, a staple town, while Finland belonged to 
Sweden, possesses commerce nearly of the same 
kind and to the same amount as Gam la Carlby. It 
lies in a bay between two peninsulas. Uleoborg, the 
chief town of. East Bothnia, on the ITleo, exports 
annually a considerable quantity of pitch and tar, 
butter, tallow, salmon, pike, herrings, and deals. On 
the Islands at the mouth of the river are two building 
places, from which five or six ships are launched an- 
nually. Tornco is situate on a peninsula, and had 
formerly a good harbour, but the accumulation of 
sand has almost spoilt it. The exports, besides the 
general articles from the other ports of Finland, are 
salted and smoked rein-deer flesh, and the furs of 
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the Laplander* who visit the town once a year. 

Hie Russian islands at the north extremity of the Ruwian 
Gulf of Livonia, CEsel and Dagce, and the. numerous Islands. 
Islands and rock* in the Gulf of Finland' require no 
particular notice. The Archipelago of Aland, which 
wa* ceded to Russia along with Swedish Finland in 
1 809, & composed of one considerable, and above 80 
lesser islands and rocks. They are in general eleva- 
ted, rising in rocky peaks, with numerous caverns. 

The principal island is nearly round, and 20 leagues 
in circumference. There is no town on any of them. 

Besides firewood, 12,000 loads of which an* sent an- 
nually to Finland and Sweden, the inhabit ants export 
salted beef, seal -skins and oil, tallow, hides, pilchard?, 
and butter, chiefly to Stockholm. 

•A 

IV. The commerce of the Baltic is considerably laci- Gmala of 
litated and increased by means of different canals, that llf4i 
form a communication with different, parts of it, with 
it and other seas, and with the interior of the coun- 
tries, the shores of which it u ashes. 

The ancient Scandinavian chronicles mention a Holstein 
natural water communication between the Baltic <-<*ual. 
and the German Oaau, through the Danish pe- 
ninsula, by means of the Gulf of Kiel the river 
Lewemaw, the Lake Flemlmd, and the river Euler. 

When the communication ceased to be practica- 
ble, an attempt to renew it was made in the middle 
of the seventeenth century by the Duke ol HoEtcin 
Gottorp. It did not however suctccd, in conse- 
quence of the opposition of the King of Denmark. 

The union of Holstein and Dcumutk taking place in 
1778, the proposed canal was begun in 1 777 , and 
finished in 1784. It enters from the Baltic by the 
Gulf of Kiel, near the mouth of the Lcwciismi, the 
waters of which serve to supply it. It then joins the * 
northern extremity of Lake Flernhuil, joins the 
Upper Eyder, passes by Ucndsburgh, and fail- mto 
the German Ocean at Ton ningcu. Hie perpendicu- 

lar fall towards the Baltic is 25 feet <> inches ; and 
that towards the ocean 23. To I.ake Flemlmd, 
which is the highest point, the vessels are drawn by 
horses, and elevated by three lock* of ncarl\ 10 feet 
fall each : three other locks lower tin m to the Euler ; 
from Uendsburgh to Tour. ingen the vessels use their 
bails. The whole length of the navigation, from 
sea to sea, is about 105 unles, of which the ca- 
nal is about 20,1; the bioadth is 100 feet at 
top, and 54 at bottom; the least depth is 10 
feet, so that it can admit vessels of about HO 
tons burden. Upward? of 2000 pass it annually. 

The Baltic and the German Ocean are also united 
by means of the canal of Stecknitz. This canal 9 l,nl 
unites the rivulet of that name which falls mto the 
Trave w ith the Dcvenau, a rivulet emptying its* lf in- 
to the Elbe at Laucnborg. This navigation is fit only 
for flat bottom boats, and is very tedious. 

The Baltic has communication with the interior of Of Muhl. 
Germany* by the canals of Muhlrosc and Finow. The , ? he dDd 
first unites tfie Oder above Frankfort, with the Spree, l lU0W * 
one of the tributary streams of the Elbe. The canal 
of Finow joins the river of this name, which falls in- 
to the Oder, with the HaveJ, another branch of the 
Elbe. " By mean* of these and some lesser canals, a 
10 
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er Saxony, and Pomeraniv is mamtwned. There 
is also an artificial navigation which unites the Vistu- 
la and the Oder ; this is the canal of Bromberg, which 
joins the Brahd, a tributary of the Vistula, with the 
Nctze, which fulls into the W^thc, and the latter 
into the Oder. The Niemen, in conjunction with 
the Dnieper, affords a communication between the 
Baltic and the Black Sea ; the canal of Pinsk uniting 
the former river near its head, with the Priapctz, 
which empties itself into the Dnieper. These seas 
arc also united by means of the Dvvina and Dnieper. 
The boats employed in this navigation ascend the 
Dwina to the Ulla, which they also ascend as far as 
the Lake Beloie, out of which it flows. By crossing 
this lake, they reach the river Essena, which they 
ascend to Lake Bcresina. Here they enter a canal 
four leagues long, which conveys them into Lake 
Plawia. From this lake the river Sargutsch flows, 
which joins the river Bcresina, and this latter falls 
into the Dnieper ; but the cataracts in this river, 
about '2 :> 0 miles above its estuary, greatly impede 
the intercourse that might otherwise be established 
by these two navigations, between the Baltic and the 
Black Sea. 

The Baltic and Caspian Sea are united by the ca- 
nals of Ladoga and Vysclmei Volotschok. 1 be 
canal of Ladoga, so called, not because it enters that 
Lake, but as winding along its margin, extends from 
the river Volcliof to the Neva. In the original na- 
vigation, the boats passed from the canal of Ladoga 
up the Volcliof to Lake Ilmen, and from this lake 
entered the river Masta ; but in consequence of the 
fatal accidents that happened on the rapids of this 
river, one of which is six. or .seven leagues long, a 
c anal was rut directly from the Volcliof to the Mas- 
ta above the rapids. The old route is here only fol- 
lowed at a certain season, and by boats of a peculiar 
construction. Ascending the Masta, the boats enter 
the Lake Mstinsknja, and thence the river Shlina, 
from which, by means of a canal with a lock, they 
enter the Sna, and by another lock the canal of 
Vyschnei Volotschok. This is a league in length, and 
from it. a lock lowers the boats into the Twerza, which 
they descend to the Volga. In order to facilitate the 
ascending navigation from Petersburg!!, which is 
rendered tedious by the rapidity of the Volohof and 
the Masta, a canal* has been cut combining the Ticli- 
win, which falls into the Lake Ladoga and the Soini- 
na, which falls into the Molaga, a tributary of tbe W al- 
ga. In spring the vessels may draw two and a-half feet 
water ; but in summer only 2(> indies. In autumn, 
the navigation from Vyschnei Volotschok to Petcrs- 
burgh is performed in rather more than a month ; in 
summer, in three weeks ; and in spring in a fortnight. 

By these canals a navigation is established nearly^ 
tlie whole way from Petcrsburgh to the frontiers of 
China, there being an interruption only in two places, 
both not more tliau ()0 miles. The distance from Pe- 
tcrsburgh is between KiOOand 1700 leagues; but the 
rivers being navigable only in the fine season, it re- 
quires three years to complete the passage. The 
extent of the commerce is about one and a-holf mil- 
lion of rubles annually. 

The Baltic and the Caspian are also connected by 
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"tiie cawd of Maria. Thfcfe^^bendthe 
f thoXake Ladoga, and enter of* Swir, which they‘d 
cend to Lake Onega. ErWi tfci k 'Lake they ascend/ 

. the Wytegra, which is United by the canal of Maria :V 
to the Kowska. .By ascending this; they arrive at 
Lake Bieloe, crossing which they enter the river 
Tchesna, which they descend to the Wolga. A ca- 
nal has long been projected to form a communication • 
between the Baltic and White Sea ; but though it 
was begun nearly forty years ago, there is only a 
short cut of about seven miles executed. 

Ever since the time of Gustavas Vasa, the Swedes Canals in 
have been anxious to form an inland navigation be-S wcd< *.' 
tween Stockholm and the Cattegat,principallyin order 
to avoid the payment of the duties of the Sound, and 
Danish privateers in case of war. This navigation 
presented no very fbrmidable difficulties. The Gotha 
flows out of Lake Venar ; this is at no great distance ' 
from Lake Hielmar; and this is still nearer Lake 
Maelar, which communicates with the Baltic at Stock- 
holm. Hence, it appears, that the plan of forming ■■ 
an internal ^prater communication between Gotten- 
burgh and* the capital, may be divided into three 
principal parts ; the junction of the Hielmar and 
the Maelar ; of the Hielmar und the Venar ; and the 
rendering the Gotha navigable from the Venar to 
Gottenburgh. The Hielmar is ?7> feet higher than 
the Marlar, which is six feet above the Baltic. These 
two lakes were united in the reigns of Christina, 

Charles XL and Charles XII., by the small river 
Ulvison, and the canal of Arboga. Nine locks are 
necessary to establish this communication. The 
junction of the Hieliner and Venar lias been at- 
tempted, only very lately, with any hopes of a suc- 
cessful and speedy termination. The obstacles that 
opposed the navigation of the Gotha from Lake 
Venar, were principally just at its first issuing from 
that lake, at the four cataracts, 20 leagues above Got- 
tenburgh, called by the general name of Trollhaeta;. 
the fall of Akerstream, about a mile below these cata- 
racts, and a bed of rocks at Edit, considerably nearer 
Gottenburgh. The first impediment was removed in 
the reign of Charles IX. and XII. by the Carlsgraf 
Canal, Attempts were made to remove the second 
by carrying a canal along the channel of the river; 
but these not succeeding, it was resolved to cut the- 
canal through the solid rock that forms its banks. 

This work was begun in 1793, and in seven years it 
was completed. The canal commences below the 
first fall of Trollhapta (for this foil, by the former 
plan, had been nearly turned into still water), and is 
carried nearly a league before it again joins the river ; 
its breadth is 22 feet, and its depth six and a-half ; 
it has eight locks, and a large reservoir* A com- 
munication between Lake Mtelar and the lake Sodia 
Barken on the borders of Dalecarlia, is effected by 
means of the canal of Strahmsholm, some small 
lakes-, a river, and several locks, some of which have 
a fall of 38 feet. A communication between Lake 
Maclar and, the Baltic, considerably to the south of 
the exit of that lake, and much shorter than by it, 
is afforded by means of a canal that joins I ake 
Moelar with the Sound, at the head of winch stands 
the town of Seeder Telje. 

It is also proposed to form a communication be- 



tween the Cattegat ami the Baltic, by means of the tic amounted ttf twelve or thirteen millions of rubles, Baltic. 
Gotha, the lakes Vomir and Vetter, the river Mo- and he’f imports to about eight or ten. 
tala, and a panal. Between these lakes are several During the wars which arose out of the French 
intermediate waters, which will facilitate the comma- revolution, the commercial relations and resources 


ni cation ; the \ etter empties itself by the river Mot- 
tala, which enters the Ihiy of Browick at Nordka k p- 
ing ; but, in consequence of the falls arid other ob- 
structions of this river, it will be employed only part 
of its course, in the intended navigation, which will 
be completed by a canal to the Gull of Sloetbackcn, 
at Stcdcrkflupiiig. 

Comma cn y. ] n proportion as the maritime nations of Europe 

iiahic' increased their navy, the commerce of the Baltic, 
which supplied them with flux, hemp, iron, pitch, 
tar, timber, and masts, flourished and extended. 
England and Franco tilled their arsenals with marine 
stores limn the Baltic ; and the Dutch formed im- 
mense depots of them, not only for their own use, 
but to supply the nations of the south of Europe. 
The stimulus to the commerce of this sea was reci- 
procal ; for the nations on its shores began to acquire 
a taste for the' luxuries of life, wines, spices, fine 
woollens, cottons, silks, sweet oil, fruits, tobacco, 
coffee, sugar, and expensive furniture. Towards the 
middle of the seventeenth century, 2000 vessels 
passed the Sound annually. Light-houses and bea- 
cons wore multiplied, companies of pilots were 
formed, and tribunals of commerce, banks, and 
exchanges, were established in the principal cities. 
Christian IV. was particularly distinguished for ac- 
celerating flic commercial progress of Denmark 
at this period, though, by his wav with Sweden, 
he weakened and diminished his territories. From 
the reign of Eiy XIV. Sweden had gradually 
extended her influence and her commerce on the 
Bailie. Charles IX. subdued a great part of Estho- 
niu and Livonia, built towns in Finland, and founded 
Gotteuburgh. Gustavus Adolphus built several 
towns on the Gulf of Bothnia. Charles XL en- 
couraged the building of merchant \esscU, and paid 
great attention to the improvement of roads and the 
formation of canals. * 

Soon after this, another maritime power appeared 
on the shores of the Baltic. Frederick William, the 
Groat Elector, having acquired a part of Pomerania, 
and formed Prussia into an independent vState, turn- 
ed his attention to commerce. lie attacked Sweden, 
annoyed her commerce, organized the ports of Prus- 
sia, and deepened and provided with ‘pilots those of 
Memel, Filling, Koningsbergh, and Pillau. 

At the beginning of the eighteenth century, llus- 
sia, under Peter the Great, began to participate in 
the commerce of this sea. Esthonia and Livonia 
were united to his dominions, and Petersburg!! was 
founded. The first, foreign vessel that entered the 
Neva was a large Dutch ship, richly laden ; and her 
arrival gave Peter so much pleasure, that he granted 
her an exemption from all duties so long as she 
should continue to trade to Petersburg]) ; and, by 
frequent repairs, she was kept in existence for more 
than half a century. So early as 17 18, 100 Dutch 
ships loaded at Peteraburgli, and other nations mjoii 
followed their example. In the middle of the eigh- 
teenth century, the exports of llu&sia from the JJal- 


of the Baltic nations have undergone a considerable 
change by r the transference of Swedish Pomerania 
to Prussia: of Swedish Finland to Russia; and of 
Norway to Sweden. The effects which these trans- 
ferences will produce, cannot yet be ascertained. 

Tiie following statements and tables, will exhibit 
a view of the commerce of the Baltic nations at the 
close of the ia>»t, and the commencement of the pre- 
sent century. 

fhe Danish vessels visit the ports of Mccklcnburgh P*mMi 
and Pomerania, with horses, bullocks, butter, cheese, Cunmnacc. 
fish, fish-oil, colonial produce, &c . ; and receive in 
return, thread, linen, brandy, wool, hardware, paper, 

&c. To Pctersburgli, Uiga, and Memel, the Danes 
send herrings and dried fish, woollen manufactures 
salt of Fiance, Spain and Portugal, India and China 
goods, oysters, and dog-skin gloves; for which they 
receive potash, planks, fire-wood, flax, and hemp, cor- 
dage, iron, copper, linens, and corn. To I lollancl, Den- 
mark exports rape-seed, salted and dried fish, ami tim- 
ber; and receives spices, drugs, corn, pipes, and paper. 

To England, hkles, bar-iron, ki Ip, furs, tar, timber, \c. 

Thu returns are, hardware goods, woolh ns, cottons, 
huts, and colonial produce. From the official account 
of the real value of the imports into Denmark from 
Great Britain, from the , f >tli .lanuaiy I7f)8, to the 
3th January 1,808, laid before Parliament, in conse- 
quence of the attack on Copenhagen, it appears, 
that from 17<)8 to 180.8, they are iated about half a 
million ; and that from IS0:> to 1808, they \aried 
from two to six millions. France receives from 
Denmark, horses, butter, cheese, fish, Xe. ; and re- 
turns suit, wines, brandy, fruits’, silks, \c. The ex- 
ports to Spain and Portugal are nearly the same as 
to France ; the imports also are the same, with the 
addition of wool and American produce. To the 
Mediterranean, Denmark sends fish, salted provi- 
sions, butter, iron, Xc. ; and receives wines, braiulv, 
oiks, fruit, and salt. The Danes derive great profit 
from hiring tin ir vessels to the ports of Italy, as their 
flag is generally respected by the Barbary Status. 

The exports to the Faru* Islands arc wheat, flour, 
brandy, tea, coffee, sugar, linens, &c. ; the imports 
are dried and salted fish, fKn-oil, feathers, hides, tal- 
low, and worsted stockings. The exports to, and 
imports from Iceland, are nearly the same ; the im- 
ports from Greenland are whale-oil and hone, seal- 
oil and skins, eider down; the export* nearly the 
same as to the Farce and Iceland Islands. Den- 
mark has also a trifling trade to the East ai d West 
Indies. 

State of the Danish merchant marine at dillerent 


periods. 

No. of Vessels. 

Tonnage. 

Seamen. 

17*6 

1200 to 1500 



1792 

3113 

185,336 


1 799 

- 2183 

124,129 

18,000 

1806 

2529 

136,166 


1810 

1972 

100,938 






Biltic. In 1807, the Danish fleet consisted of 26 sail of 
the line; 16 frigates; 9 sloops, and SO gun- vessels* 
SwmIisIi 'The foreign commerce of Sweden is confined to 
Commerce. a certain number of ports, which have custom-houses ; 

these are called staple towns ; th^y are Stockholm, 
Gottcnburgh, Warbcrg, Halm&ad, 'Nordkccping, 
Landscrona, Carlscrona, Christian stud, Carlshamn, 
Calniar, Wester vie, Uddervalla, Marstrand, Gefle, 
and Abo and Wasa in Finland, now given up to 
Russia.. The foreign commerce is supposed to be 
divided among these cities, as follows : 

Stockholm ,~ T ths of exports, and £ of imports, 
(rothinburgn ^ths i 

The other ports x ^ths [ 

Sweden exports to the foreign parts of the Baltic, 
iron, steel, copper, lime, alum, and herrings, and re- 
ceives corn, hemp, tallow, and hides. To Holland, 
die exports iron ; and receives spices, tobacco, pre- 
pared colours and papers. To England, she exports 
iron, timber, pitch, tar, potash, and herrings; her im- 
ports are lead, tin, leather, bear, butter ami cheese; 
and ever) kind of manufacture and colonial produce. 
In France, Spain, and Portugal, the exports are iron, 
steel, copper and brass, and wines, brandy, fruits ;■ 
oil and .silks are the returns. To Italy and the 
Levant she exports all her territorial productions;- 
^iul receives salts, spices, fruits and cotton. There 
are from four to six ships of' (>()() to 1000 tons bur- 
den in the East India trade. In 1800, she had above 
2000 merchant vessels of ‘.JO tons and upwards; but 
the rupture with England and cession of Finland re- 
duced them, in 1810, to 1500. In J80<), her navy 
was reduced, in eonseijuence of her wars with Rus- 
sia. to 18 sail of the line, 9 or 10 frigates, and about 
150 vessels of the flotilla. 

Piio-i.in 'flic Prussian ports, including Dant/ic, export al- 
Omuiiiuh*. m0st f[ u . w lu,lo of the commercial productions of 
Poland, consisting of corn, iir planks and rafters, 
masts, hemp, tar, pitch, potash, hides and tallow, 
leather, honey and wax: besides Pomeranian oak, 
brandy, woollens, linens, caviar, and amber. The im- 
ports are wines, coffee, sugar, tobacco, spices, salt, 
iion, copper, Spanish wool, herrings, anti flax seed 
from Livonia and Cloiirlaud. Towards the close ot 
the last century, the merchant marine of the Prussian 
ports on the Baltic, consisted ot between <100 and 
1000 ships. Salted ami smoked meat, hides, wool, 
butter, cheese, corn and fruits, aio the exports of 
that part of Pomerania which belonged to Sweden 
and Mecklonbiirgh ; the corn of the latter is princi- 
pally taken oif by England; that of Pomerania, 
as vvell as the fruits, used to go to Sweden. 

Nubian 'file following table exhibits the exports and iin- 
Lomiiu'ife. j >or ts of Russia, so fur as her commerce in the Baltic 
is concerned, in the beginning of this century ; . 


1 802 

1804 

1805 


I< bl-'s. 

47 -000 000 

45.000. 000 

52.000. 000 


Impoits. 

88,000,000 , 

27.000. 000 

29.0 00. 000 


The commercial marine of Russia is very small ; 
the total numlur of her merchant-vessels that navi- 
gate the Baltic and the Ocean, not exceeding 50 ; 
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100 smaller vessels carry ori the coasting- trader of -Bailie 
thtf Baltic ; and about 100 craft' of 20 or 80 tons are n ® 
employed in loading and discharging the vessels 
at Cr.onstadt, that cannot enter the Neva. At the ■' * 
close of the year 1 807, the Russian Baltic fleet con- ' 
sisted of 20 sail of the line, 14 frigates, six brigs 
and cutters, and 19 small craft; and the Baltic flo- \\- 

tilla, of 20 gullies, 25 floating-batteries, 81 gun- 
boats, and 16 yauls. 

During the year 1815; there passed the Sound, to- 
wards and outwards, in January, 45 ships ; in Febru- 
ary, 17'; i» March, 147 ; in April, Gy2 ; in May, 1248; 
in June, 1104; in July, 1476; in August, 1171 ; in 
September, 1251; in October, 788; in November, 

542 ; and in December, 274 ; ‘ making a total, in the 
course of the year 1815, of 8745. — In the height of . 
the season, not fewer than 100 vessels pass every four- 
and-tweuty hours, for many weeks in succession. 

See Thomson's Travels in Sweden ; Tableau de la 
. Mar Baltiyue, par Catteuu ; Tableau des Etats 
Danohy par Catteau ; Macpherson's edition of An- 
derson’s History of Commerce ; Oddy’s European 
Commerce ; Maritime Geography and Statistics , by 
Tuckey, Vol. 1. (c.) 

B A M BOO. Privation of some ordinary substances, 
which attract little attention from common observers, 
would materially affect the convenience of entire 
nations. Few ure wont to appreciate the incalcula- 
ble value of limestone in the quarry, or iron in the pit, 
or even to form any conjecture of- how the arts and 
manufactures of this country could be carried on 
without them. In the same manner, the bamboo, a 
plant of universal use in other regions, scarcely re- 
ceives the slightest notice, unless when its properties, 
for which there is no substitute in the use of any 
other vegetable, are considered in detail. It is to 
millions in the east what the most useful raw mate- 
rial is to the western world. 

This plant is generally ranked by botanists in the Description - 
number of reeds ; but some, less sensible of its analogies °f 
vvith them, incline to institute a separate genus for it. I 100, 

In the Sy sterna Naturae, Linnaius describes two spe- 
cies, under the genus B ambus a , which is charac- 
terized by “ scales three, covering the spikclets, 
which are about live flowered ; calyx none ; corolla, 
a two valved glume ; style bifid ; seed one.” Lou- 
reiro, who had an opportunity of studying the nature 
ol' the bamboo in its own climate, characterizes it as 
having “ flowers with six stamina ; panicle diffused, 
with imbricate spikelets; branches of the culm spi- 
ny ; calyx one flowered.” We shall abstain from 
discussing the more minute botanical characters, as 
it is to the real utility of the plant that our attention 
is to be specifically directed. The bamboo is a na- 
tive of the warmer climates only, though growing 
luxuriously without the limits of the torrid zone. It 
rises to the height of 40, 60, or even 80 feet, with a 
slender hollow stain, shining as if varnished. Many, 
however, and probably according to the particular 
species, are only J2 or 15 feet high; and fho>e which 
attain the greatest height here mentioned, are rather 
to be viewed in the same light as the overgrown ve- 
getable productions ot our own country. The stem 
is extremely slender, not exceeding the thickness of 
five inches in sonic which arc 50 feet high, and in 






others reaching 15 or 18 inches in diameter# The 
whole is divided into joints or articulations, separated 
by a short interval, called a knot or internode, and 
in some ihere is the distance of several feet between 


each. Small alternate brunches spring from the base 
to the top, which, together with the narrow pointed 
leaves issuing from the knots, give the tree an elegant 
feathered appearance as it waves in the wind. 

Varieties. The rapidity of growth is surprising in the bam- 
boo. It sometimes vegetates three or four inches in 
a single day. Accurate observers have seen it rise 
20 feet, and as thick as a man's wrist, in live or six 
weeks ; and it has been known to reach 30 feet in 
six mouths. This enables us to credit the assertions 


of those naturalists who maintain, that its fulKdimen- 
sions are attained in a year ; and that the only sub- 
sequent change is greater thickness and induration of 
the wood. It is always more solid and compact to- 
wards the root, and the hollow cells of the stem be- 
come wider in proportion as they ascend. In Mala- 
bar it is said to bear fruit when Id years old, and that 
it then dies. Slenderness is a distinguishing charac- 
teristic of the whole plant, and it seems probable that 
there arc several different species which have not yet 
been recognised by systematic botanists. Soil and 
climate may have also produced effects which w ould 
disappear on uniformity of circumstances. An ob- 
server of the bamboos of China, in general, considers 
that there are ten species or varieties, and an observer 
of those in Cochin*-China admits of eight. The for- 
mer judges the difference to consist, first, in the size 
and height, for there is here the greatest disparity in 
those that are full grown ; and it has been supposed 
that some, if not all species, originally spring of 
their ultimate diameter, which receives no accession. 


as to make very good ferns. Ninthly, The roots, Bamboo, 
though knotty and irregular, are found in one species 
to penetrate like a large tuft of filaments into the 
earth. Tenthly, There are certain singularities 
which distinguish the species of this plant, in excres- 
cences from the knots, which may be ate ; a saccha- 
rine pith ; and wood of a red colour and agreeable 
odour. 

It will easily be observed, that these remarks are 
too genera] to warrant the establishment of species 
from all the bamboos enumerated ; but it is not im- 
probable that a plant, so widely diffused, nuiy consist, 
as be fore observed, of a greater number than are 
yet recognised. 

The bamboo grows w'ild in most places of the east, 
and the warmer parts of the west, mid is resorted to 
as occasion requires. Where the country is princi- 
pally dependent on its use, it is cultivated in regular 
plantations; and, in more ungcniul climates, preserv- 
ed by the curious in greenhouses. Its culture is dif- 
ferent, according to soil and climate ; but apparently 
it succeeds best in low sheltered grounds, w ith rich, 
soft, spongy earth. Contact of the root with water 
is reputed to be immediately destructive, and too 
much humidity occasions gradual decay. This plant 
is propagated by shoots deposited in pits at the close 
of autumn or commencement of winter, eighteen 
inches or two feet deep ; and if it be designed to ob-* 
tain bamboos of considerable size, the sejons are cut 
over as they spring up. Some scrupulous cultivators 
among the eastern** take care to preserve the plant 
exact!} in the same position, with icspect to the car- 
dinal points, as that in which it originated. The 
greater the number in a plantation, tin* more the 
chance of success, as they shelter each other in their 


Secondly, The distance of the knots, or length of joint, 
which, in certain species of full-grown bamboo, is 
only four inches, while, in others young and slender, 
they arc nine or ten feel asunder. Thirdly, In the 
colour of the wood, which is whitish, yellow, brown, 
pale blue, -or speckled. Fourthly, In the size and 
form of the knots, some swelling out from the stem 
above and below ; some encircling it like a cord ; 
and those of the most singular kind, which do not 
penetrate within to interrupt the tubular part of the 
bamboo. Fifthly, By the surface and figure of the 
internodes being channelled or covered with tuber- 
cles ; and a kind is said to exist, called the square 
bamboo. The varnished surface is also of different 
quality. Sixthly, The substance and thickness of the 
wood, which, varying without any relation to the di- 
mensions of the plant, afford sufficient characteristics 
for constituting a species. The wood is either soft 
and tender, or very hard and of great strength ; and 
the stem is either very thin anil hollow, or almost 
totally filled up and solid, like other trees. But else- 
where, in Bangalore for example, this solidity is not 
ascribed to the difference of species, but to the tar- 
diness of its growth in stony places. Seventhly, It 
is said that there are bamboos entirely devoid of 
brunches, however old they may bo ; while others 
protrude as they spring from the earth. Eighthly, 
Thine is a great difference both in the hue and figure 
of the leaves, as also in their size ; they are bluish, 
ash-colour, reddish, or mottled. Some are so large 


progress. Their subsequent treatment, depends on- 
tiri ly on the uses to which they are to be converted, 
whether to profit or pleasure : much care being be- 
stowed on those designed for beauty i»r ornament 
only. They are propped up with rods of a proper 
height, by which timy are trained and supported ; 
and, if complete p.ants, cut over in order to obtain 
suitable shoots, which are chiefly sought after ; be- 
sides, this operation makes the root strike out mid 
take a secure hold of the ground. In a rainy season, 
it is always necessity to surround the plantation with 
a ditch, in order to drain orf the superabundant hu- 
midity which would otherwise be prejudicial. Vari- 
ous expedients are followed to obtain good bamboos, 
of which one of flit* most u* ial is to take a vigorous 
root, with firm wood, and transplant it, leaving only 
four or five inches above the joint next the ground. 

The cavity is then filled with u mixture of horse-Jit- 
tcr and sulphur. According to the vigour of the 
root, the shoots wall be more numerous; but they arc 
destroyed at an early stage during three successive 
years; and those springing in the fourth will resem- 
ble the parent tree. It is affirmed that no culture 
can obtain any thing of larger size. 

Scarcely has this plant been put in the ground be- Vaiiona 
fore its utility becomes conspicuous. The soft and iinpoiuat 
succulent shoots, when just beginning to spring, or 
only some inches long, ur** cut over and served up to 
table, like asparagus. Ld :• this vegetable also, they 
are earthed over to keep them longer fit for con- 
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Bamboo. snmptr and they afford -a, wppitf i® succession- du*^ : ' idir$^cidtuinil ‘aad domestic, bnpferaents ; $S\ ;$t .B*nd#>o 
ring the whole year, though more abundantly in au- alt materials and implements required in fisherp* * « . 
tumn. They are also salted and ate with rice, or hooks and nets excepted. In Tibet the strongest . fttad*. 


prepared after different other fashions. As the 
plant grows older, a kind of fluid t* grateful taste 
and odour is secreted in the liolMw joints, affording 
un agreeable beverage, and in sufficient quantity to 
satisfy several persons. If allowed to remain in the 
tree, a concrete substance, highly valued for its me- 
dicinal properties, called Tabaxir or Tabaschcer , 
produced from it. The presence of the fluid is as- 
certained by agitating the bamboo ; after some time 
its quantity gradually diminishes, and then the stem 
is opened to rcaqh the Tabaschcer. This substance, 
participating in nothing of a vegetable nature, has 
been supposed to be nearly allied to siliceous earths; 
it resists the impression of* all acids, is indestructible 
by fire, and with alkalies forms a transparent glass. 
Notwithstanding its repute in the east, we are not 
aware that it has yet been received into the Eu- 
ropean materia medica. Besides the Tabascheer, 
many parts of the bamboo arc said to be endowed 
with medicinal properties; a decoction of the leaves 
is recommended for coughs and sore-throat; the hark 
for fever and vomiting; the buds as a diuretic; and 
a compound of the root with tobacco-leaves, betel- 
nut, and oil. is believed to form an efficacious oint- 
ment. But setting aside its medical properties, it is 
highly valuable as an article of food, for many 
of the poorer classes in the most populous countries 
subsist on it in times of scarcity. The seed which 
it produces is recorded, in Chinese history, to have 
preserved the lives of thousands; the Hindoos eat it 
mixed with honey us a delicacy, equal quantities 
of each being put into a hollow' joint, coated exter- 
nally with clay, and thus roasted over a fire. 

From the copious draught which a joint of the bam- 
boo naturally yields, mankind are taught its use as a 
vessel for carrying water, and in some places no other 
bucket is employed. The Eastern nations build their 
houses holely of the wood without any auxiliary sub- 
stance; if entire, it forms posts or columns; split up, 
it. serves for floors or rafters ; or interwoven in lat- 
tice-work, it is employed for the sides of rooms, ad- 
mitting lighl and air. The roof is sometimes of bam- 
boo solely, for which two specie* growing in Laos, 
an Asiatic country, are described lo be specially 
adapted ; and when split, which is accomplished with 
the greatest ease, it can be formed into lath or 
planks. It is employed in shipping of all kinds, 
and as houses are constructed entirely of it, so 
are complete vessels framed out of it likewise, and 
fitted for sea. The hull is obtained from the stem ; 
and some of the strongest plants are selected for 
musts of boats of moderate size. In Bengal, a boat 
of four or five tons may be furnished with both mast 
and yard from the same bamboo, at the cost of 
threepence; and the masts of larger vessels are 
sometimes formed by the union of several bamboos 
built up and joined together. Those of consider- 
able dimensions are used in the higher yards of 
ships of four or five hundred tons, for which ser- 
vice they are well adapted by their great strength 
and lightness. 

The bamboo is employed in the construction of 


bows are made of it, by tbe union of two 
tfith many bands ; and in the same country also/ 
it is employed, as we use leaden pipes, in trans- 
mitting w ater, for the distance of several miles, to re- 
servoirs or gardens. The species from which these 
pipes tire constructed is said to grow in the moun- 
tains ; and from other light and slender stalks, the 
inhabitants obtain shafts for their arrows. In tbe 
south-west of Asia, there is a certain, species of 
equally slender growth, from which writing-pens or 
reeds are made. 

From the extreme flexibility .of this substance, 
and also its divisibility, for it splits like whalebone 
from top to bottom, it can be reduced to the small- 
est dimensions, and bent into every shape. It is 
woven into baskets, cages, hats, or various ornamental 
articles. By a particular process in bruising and steep- 
ing the wood or bark, a paste is procured that is made 
into paper. In short, from its very origin until its de- 
cay, it never ceases to produce something beneficial. 

It lias justly been observed, “ AU that composes a 
bamboo is profitable, of whatever species it may be. 

The artists of China have each made their choice, 
and in the works they produce, show the advantage 
they have derived from it. Its uses are so nume- 
rous, so various, and so beneficial, that it is impos- 
sible to conceive how China could now dispense 
witli this precious reed. It is no exaggeration to 
affirm, that the mines of this vast empire are of Jess 
importances to it than possession of the bamboo.” 

It lias been proposed to naturalize the bamboo in 
France. Perhaps were the naturalization of plants 
and animals attempted by slow and regular grada- 
tion, instead of great and sudden transition, experi- 
ments might be more successful than former prac- 
tice w'ould authorize us to conclude. Probably it 
would require the renewal of several successive 
generations, each advanced into a different cli- 
mate not remote from the abode of the one which 
preceded it, before naturalization could be complete- 
ly effected. Some European climates might not prove 
noxious to the bamboo ; but the same rapidity of ve- 
getation, the same natural qualities, could not he ex- 
pected, or only in an inferior degree, even in the 
most favourable situation, and consequently its utility 
would be infinitely diminished. (s.) 

BANDA ISLANDS. These Islands, situate 1 ;J0 General 
miles to the south-east of Amboyna, arc ten in num- I )p scr»piioB 
ber, viz. Banda Neira, Gonong Apce, Banda L&ntoir, 

Pulo Ay, or Way, Pulo Hondo, or „ Pulo Boon, islands, 
llosyngcn, Pulo Pksang, Craha, Capclla, and So- ' 

nangj. ■ 

Of these, Banda Neira is the seat of the supreme 
government, and it is secured by one principal for- 
tification, situate on the south side of the Island, 
consisting of a small square fort, having a w et ditch, 
with a horn-work towards the sea. This fortifica- 
tion, which is called Fort Napau, forms the chief 
defence of the Banda Islands. The troops are quar- 
tered, and the public granaries are kept in this fort ; 
but the storehouses for the nutmegs and mace arc 
on the outside, as well as the government-house. 
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[ Bnnfla Above Fort . Napau, on a neighbouring eminence, 
Islands , stands the castle of Belgica,. an old pentagon, with 
round towers at the angles. It is surrounded with n 
wall, secured by small bastions, but has no ditch, 
and is said to have been built by the Portuguese. 

Banda Lnntoir, or Great Banda, is to the north- 
ward of Banda Ncira. It is defended by a consider- 
able fort, which commands the harbour of Lantore, 
.. and is called Fort Ilollandia. At first view, the si* 
tuation of tins fort appears preferable to Banda Nci- 
ra for the residence of government, not only on ac- 
count of its strong and commanding situation, but 
because the Island is the largest, as well as the rich- 
est, in the produce of spices. Its unhealthiness has 
been found, however, to be a sufficient objection. 
'Hu: water is said to be bad, and the vapour which 
sometimes descends from the volcanic mountain of 
the neighbouring Bland Gonong A pi, is represented 
as particularly noxious. Such fatal effects were pro- 
duced by these causes, that when the Wirtenibcrg 
Company formerly garrisoned the Island, out of u 
hundred men, .eight died, and forty fell sick, in the 
course of two months. The numbers of decayed 
houses, also, which arc seen in different parts of the 
Island, show that the experiment of a .settlement has 
been already tried, and has not been found to an- 
swer. ' This Island appears very high from the sea ; 
its* sides are steep, and from the top of them there is 
a sort of table land, which extends nearly from 
one end of the Island to the other. 

Gonong Apee is to the northward of llamla Neira, 
and derives its name from a large volcano, about 
2000 feet above the 1 level of the sea, which constant- 
ly emits smoke, and sometimes cinders and ashes, 
accompanied with a crackling noise. On the south 
side of this Island are two forts, originally intended 
to defend the west channel of Lantore harbour : but 
owing to an eruption of the volcano in 177*^ at the 
same time that a dreadful hurricane laid waste the 
Island, the lava flowed down in such quantities as 
to form a considerable promontory between these 
batteries and the channel they were intended to de- 
fend, so that they are now in a great measure use- 
less. This Island is generally unproductive, its sur- 
face being covered with a quantity of sulphur and 
chalk. There is no vegetation whatever on upwards 
of one-third of the eminence on which the \olcauo is 
situate. Towards the sea, the descent is exceed- 
ingly bteep ; but towards the harbour, the declivity 
slopes gradually to the water, on the side of which 
are some plantations, and a few straggling houses. 

Pulo Wa) is about nine miles to the westward of 
Gonong Apee, and is defended by a strong fort, it 
js esteemed the most healthy of the whole group, 
and produces abundance of nutmegs, of a kind supe- 
rior in quality to those of the other Islands. Pulo 
Rondo, or Pulo Boon, is about four miles further in 
rather a more northerly direction. On this Island 
the English had a factory, from which they were ex- 
pelled by the Dutch, about the period of the mas- 
sacre of Amboyna ; and tlq.* Island having been since 
abandoned, lias become a wilderness. Uosyngm is 
about seven miles to the south-east of Lantore. It 
produces nutmegs, inaee, yams, and subsistence for 
- a few cattle. The convicts of Amboyna were for* 
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merly kept on this Island, and were compelled to ttamb 
cultivate the land for the use of the supreme govern- Isla nds, 
inent. Pulo Pisang is about two miles north-east 
from Banda Neira, and yields some fine fruits, as 
well as nutmegs and mace. The other three Islands 
are uninhabited, being little more than barren rocks. 

The Banda Islands were discovered in the year 
LOI 1 by the Portuguese, who immediately took pos- 
session of them in the name of their sovereign. 

About the year lb'O.'f, they were expelled by the 
Dutch. In I GOH, the English, with the permission 
of the king, built a factorv-house on Pulo Way, 
which the Dutch demolished as soon as iho ship 
which brought out the factors returned to England. 

The natives of Banda, notwithstanding the opposition 
of the Dutch, assisted the English in forming a new 
colony, and shortly aftei wards they, along with the 
natives of Lantore, made a formal resignation of 
their respective Islands to the new settlers. In 1(>\!0 
Pulo Boon and Pulo Way wen* added to the Fng- 
li.sh dominions, and those cessions ucie confirmed 
by a treaty concluded between the English and the 
Dutch. But, in detiancc of this treaty, the latter 
determined on the expuhion of their rivals from 
those Islands, in the possession of which they ap- 
peared to be gradually establishing themselves. They 
accordingly attacked than with a strong force, seiz- 
ed their factories, magazines, and shipping, and after 
stripping the factors naked, first whipped and then 
loaded them with irons. Some notion may bo form- 
ed of the trade, then in its infancy, by the quantity 
of spices seized lima*, which amounted to iJ.'i.UOO lbs, 
of mace, and 1/50,000 II is. of nutmegs. In J fiat, the 
Dutch were compelled, by the firmmss of Cromwell, 
to restore the Island of l’ulo Boon, ami lo make 
satisfaction lor the massacre of Au.bowin. But the 
English settlers not being adequately supported 
from home, were unable to resist tin power of their 
rivals, and the Island was retaken In tin. Duteh in 
1 Of id-. They retained undistuibtd possession ui their 
conquests in this quarter of the globe i.mii the war 
17,0f>, when the Banda Islands, along with all the 
other Dutch colonies, were conquered In the Bri- 
tish. They were restored b) the treaty ol Amiens, 
in the year 1800, but were again captured, and luve 
been again lestored, by tin ireuty of Paiis, conclud- 
ed in the \ ear 1 8 J I. 

In the space between Banda I.antoir and the 
Islands of Banda Neiia ami Gonong Apee, there is ti 
ven good harbour formed with cut lance* both from 
the east and west, which enable vessels to enu r it 
from citlu i of the monsoons. These < lmiuu Js arc 
well defended with several batteries, part-riiluilv t lie 
western *>iic, which is very narrow. Between Gorn.ng 
Apee and Banda Ncira, there is a thud chanml into 
tins harbour from the north ; but it is navigable only 
for small vessels. 

The great articles of commerce in these Islands Culture, 
are nutmegs and mace, winch are engrossed at a fix- V .um m?, 
ed price, for the benefit of the Dutch East India ' ,,,M 
Company, and the laws and regulations genual!} es- 
tabiished, ure calculated 'to support and promote this 
monopoly, rather than the happiness ot the puq.lc, 
or the improvement of the country. V\ ith this \ A vv, 
the cultivation of the nutmeg is only allowed m the 
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HiituM Islands of Banda Neira, Gooong Ap, Banda Lantoir, 
Wand* JUlt j p u j a j n ft ]| the other Islands the tree has 

’lx*en carefully extirpated, because, being at a distance 
from the seat of government, they were supposed 
to afford better opportunities for .ggling. In the 
Islands which are appropriated to the cultivation of 
tlu; nutmeg, they neither feed cattle nor produce 
grain sufficient for the maintenance of the inliabi- 
• rants, and they are on this account dependent on 
Batavia for animal supplies of rice, and other articles 
of provision. In consequence of the low state of 
agriculture occasioned by this policy, the inhabitants 
arc lew, and the number of hands that would be ne- 
cewiry to bring the nutmeg plantations into the 
highe.st Mute of cultivation, cannot be procured. 
This scarcity of hands render* it necessary to recruit 
the declining population by the importation of slaves. 
Ff would appear, also, that the inhabitants suffer sc- 
\erely alien ihc siippliesof provisions oil which they de- 
pend from abroad happen to be interrupted, and that, 
in these eirenmstanees, their w.mLs subject them to 
the greatest oppressions. About fifteen month'- before 
itu’M* Islands were last conquered bv the Briti>li, 
.some rcfoims in the system of administration wore 
carried into effect by a new governor who had been 
appointed for that purpose. But before this period 
most of the planters were in great distress, having 
J»eeu charged with very heavy debts, incurred on ac- 
count of loans in rice and money, made at different 
period.* by the former governors, and this eireum- 
Manc", joined to the great loss which they sustained 
by tile dreadlul liurne.ine of 177 ^* entirely ruined 
flieii private fortunes as well as their plantations. 
While they were in these distressed circumstances, 
the Dutch government, with an unfeeling avarice, 
aggravated their misery by compelling th«*m to de- 
liver their nut megs, at the reduced price of three 
farthing pound, and the mace at a Mill lower rate, 
l.'ndcf this accumulated distress, the spirit which had 
animated their fat hers in the day sof their independence 
Mcmod once again to revive, and they remonstrated in 
hold and determined language. They claimed the 
lands as their own prescriptive inheritance, which they 
undoubtedly were, and actually proceeded to portion 
out their respective properties to each other. The 
Dutch, though they were touched by no feeling for 
the deplorable situation to which they had reduced 
the country, were nevertheless alarmed when they 
saw their discontented subjects determined to resist, 
and it was thought advisable to adopt a more just 
and conciliatory conduct. With this view, the ac- 
cumulated iirrear of debt claimed by the company 
from the planters, and which most of them were un- 
able to pay, was cancelled. Several judicious regu- 
lations were also adopted regarding the management, 
of slaves, and the price at which the government re- 
ceived the ‘spices of the planters, were at the same 
time increased from the low rate to which it had 
been reduced to seven and a half stivers per lib. 
for mace, and to two and a half stivers for nutmegs, 
with a deduction of 1 7 per cent . in favour of the com- 
pany and their servants. 

In return for these concessions, it would appear, 
that the company, after having pacified their subjects, 
seized their lands, and in this manner they continued 


to practise the same oppression as before, though 
the mode of it was somewhat different. The plant- 
ers in general, if they had been once freed from the* 
enormous debt claimed by government, would, from 
the produce of their plantations, have speedily dis- 
charged all other claims, and they considered- it hard, 
therefore, that, under colour of remitting this debt, 
they should be deprived of their respective proper- 
ties, to which prescription gave them an undoubted 
right. 

The nutmeg tree is a native of several of the 
Islands to the eastward ; but it lias been in a great 
measure extirpated from them all except Banda. It 
begins to bear fruit at ten years growth, the fruit im- 
proving in quality, and increasing in quantity, until the 
tree has attained the nge of an hundred years. In its 
appearance it is> handsome and spreading, the bark is 
.smooth and of a brownish grey colour. Ihc leaves 
resemble those of the laurel, and afford, when bruised, 
.a grateful aromatic scent. When the tree first begins 
to produce fruit, little yellowish buds make their ap- 
pearance, out of which small white dowers are 
blown, two or three hanging upon slender peduncles. 
In the centre of the riower is an oblong reddish knob, 
from which the fruit is produced, though no more 
than one blossom out of three commonly ripens to 
u nutmeg. It is eight or nine months before the 
fruit arrives at maturity ; but blossoms and ripe fiuit 
are found together on the same tree, and the nut- 
megs are generally gathered three times in a year. 
The nutmeg, when ripe on the tree, has both a very 
curious and beautiful appearance. It is almost the 
size of an apricot, and nearly of the same colour, 
with the *unic kind of hollow mark all round it. In 
shape* it is somewhat like a pear. When perfectly 
ripe, the rind oior (he mark, which is nearly half an 
inch thick, and of a whitish colour, opens, and dis- 
plays the nutmeg in its black and .shining shell, en- 
circled by a net-work of scarlet mace. The shell in 
which the nutmeg is inclosed is about as thick as 
that of a filbert, and very hard. In preparing the 
fruit for use, the mace is first stript off and kept in 
basket* to dry in the sun, and the nutmeg in its shell 
is placed before a slow- fire to dry in five different 
bouses nude of split bamboos, fitted up for the pur- 
pose. In each of these houses it remains a week, 
till it is heard to shake within the shell, which is then 
easily broken. The nutmegs thus prepared are sort- 
ed into separate parcels. Each sort is put up by it- 
self into baskets, and soaked three times in tubs of 
sea water and lime ; after which they are put into 
distinct closets, where they are left lor six weeks to 
sweat, that the lime, by closing the pores of the nut- 
meg, may prevent its strength from evaporating. The 
lime is necessary to preserve the fruit from worms 
and other insects, and it requires much experience, 
as well as a considerable degree of judgment, to as- 
certain the precise time that the fruit should be suffer- 
ed to remain in the lime ; for, if* it he taken out too 
soon, it is worm-eaten, and if it is left to remain too 
long in the lime, it is burnt up and rendered useless. 

The nutmeg is distinguished into three sorts, 
namely, the male or barren nutmeg, the royal nut- 
meg, and the queen nutmeg. The two last species 
are distinguished by the different sorts of fruit which 



Ranch they produce, that of the royal nutmeg being thick- 
lsJaii<K cr# longer, anil more pointed. The green shell is 
also thicker. It does not ripen 00 fast ; and alter 
opening, it preserves its freshness eight or nine days. 
The mace is more substantial, and three times as 
long as that of the queen nutmeg, and its stripes or 
thongs, of which there are from 15 to 17 principal 
ones, are of a livelier red ; they are also broader, 
longer, and thicker, and not only embrace tlfe nut 
through its whole length, but pass it, and cross under 
it as if to prevent it from falling. The royal nutmeg 
is generally from 15 to 17 lines long, and thick in 
proportion. It remains on tlu; tree a long time after 
the opening of the green shell, and gives birth to an 
insect in the shell, which feeds upon it, and destroys 
it. The queen nutmeg produces much smaller nuts, 
only nine or ten lines long, not so thick by a third, 
and well marked by a longitudinal groove on one 
side. They arc round, and the green shell is not so 
thick. The mace, which is composed of nine or ten 
principal stripes, grows only half down the nut, thus 
leaving it at liberty to detach itself, and to escape from 
the insect formed in the shell. In two or three days, 
also the green shell, losing its freshness, soon falls 
away from the nut. 

Nutmegs should he chosen large, round, heavy, 
and firm, of a lightish grey colour on the outside, 
and the inside finely marbled, of a strong fragrant 
smell, warm aromatic taste, and a fat oily body. 
The oblong kind, and smaller ones, should be reject- 
ed. The real quantity of nutmegs produced has 
never been exactly ascertained. The largest quan- 
tity sold by the Dutch East India Company at one 
time was £80, tip l libs, in the year 1 7^7- In 1756, 
there were sold 241,427 libs, and in 177#, 26MS9 
libs. The average quantity annually sold in Europe 
has been stated at 250,000 libs, exclude of about 

100.000 libs, disposed of in the Ea>t Indies. The pro- 
duce, however, has since greatly declined, which may 
be imputed to various causes. In the \ ear 177^, the 
nutmeg plantations were laid waste by a tremendous 
hurricane, and this calamity was succeeded by op- 
pressions on the part of the government, and by dis- 
turbances among the people; agriculture and indus- 
try u p ere in consequence neglected, and the annual 
produce of spices of all sorts, which amounted to 

600.000 libs. was suddenly reduced to 50,000 libs. 
For seven years previous to the commencement of 
the war with France in 17.05, the average quantity' of 
nutmegs sold in Holland amounted only to 22,45<) 
libs, and that of mace to 750 1 libs. When Banda was 
taken by the English in 17,9(>\ the quantity of spices 

. in the warehouse s amounted to 84,777 libs, of nut- 
megs, and to 19,587 libs, of mace. In the several 
years of 1808, 1801, and 1805, when the Banda 
Islands were in possession of Britain, there were im- 
ported of nutmegs 10 1,09 1, 117,936, and 35,851 
libs., which were sold for L. 1-6,233, L. 54,7 33, and 
L. 23,742. The quantity retained for home con- 
sumption amounted on an average to 89,071 libs. per 
annum , and the revenue which they yielded to 
L. 7879- The permanent duty levied on nutmegs in 
this country is 3s. 6*d, per lib. ; and the war duty 
Is. 2d., making together 4s. 8d. per lib. 

• Of mace, the quantity consumed in Britain has 


decreased . Bince the establishment of the East India 
Company. In the year l6l5, the consumption 
amounted to 15,000 libs. In 1803, when the Islands 
were in possession of Britain, the whole quantity on- 
ly amounted to 24,234 libs., and the sole value was 
L. 53,356. The quantity retained for - home con- 
sumption was, on an average, from 1804 to 1809 in- 
clusive, 5400 libs, per annum. The duty on mace 
imported is 7s. 8d. per lib. Mace should be chosen 
fresh, rough, oleaginous, of a fragrant smell, a bright 
reddish yellow, and the smaller pieces are esteemed 
the best. Sec Mi lb urn’s Oriental Comment and 
the Asiatic Annual J legist n\ (o.) 

BANDELLO, a celebrated Italian novelist, was 
born at Castolnuovo, in the neighbourhood of Tor- 
tona, about the year 1480. In his youth, he studied 
both at Rome and at Paris; and hi* education being 
completed, he went to reside at Mantua. There he 
remained for several years much esteemed by Pirro 
(vonzaga, who entrusted him with the education of 
his daughter, the celebrated Lucrezia Gonzuga. The 
incidents in the lives of literary men, who nourished 
in Italy during the sixteenth and seventeenth centu- 
ries, have a strong similarity to each other. Like 
must of his literary contemporaries, Bandello pas -cd 
from one petty court to another, and was frequently 
employed in political mis-ions b\ the patron whom 
he served at the time. At this period, the small 
si ites of Italy were divided between the French and 
Spanish interests.* Bandello had chiefly attached 
himself to those princes of Lombardy who favoured 
the French party; and, in consequence, when the 
decisive battle of Pavia put the Spaniards in posses, 
sion of Milan, where Bandello at that time resided, 
his paternal mansion wa« burned, and tin* properly 
of his family confiscated. Hr fled in disguise from 
Milan, and after wandering from town to town, ho 
placed himself under the protection of Cesar Fregnso, 
a celebrated captain of th:n age, who had recently 
(putted the Venetian for the French service. \l ith 
this general Bandello resided in Piedmont, till a 
truce was concluded, when he accompanied his pa- 
tron to France. After the death of (Y<ar he conti- 
nued to Jive with his widow’ and famil\ at Agi n, to 
the Bislmprick of which he was raised by Francis I. 
in loot*, and continued <c reside in the vicinity of 
that town till his death, wuich happened about 1562. 

During his residence at \gen, BundilJn revised 
and added to his Novels, which he had written in 
Italy during his youth, and ■ hich some of his friends 
had recovered from the hands of the Spanish soldiers, 
who burned his house at Milan. 1 1 is 7<r' ■ were first 
published at Lucca in 1551, 4to. In the complete 
editions of Bandello, the work is divided mto four 
parts — the 1st, 2d, and 3d parts, containing 59 sto- 
ries, and the 4th comprehending 28. The whole 
are dedicated to Ippolita Sforza, though she died be- 
fore their publication, because it was at her desire 
that the work was originally undertaken. Besides 
this general dedication, each novel is addressed to 
some Valoroso Signore, or Chiarhsiona Sign out, and 
in these introductions, the novelist general!) explains 
howr he came to a knowledge of the event he is 
about to relate. He usually declares that lie heard 
it told in company,— details the conversation by 




lSaiiddlo. which it was mtroduced,-*~fcftd pretend* to report 
ifj as far as his memory serves, fa the enact words Of 
hib authority. 

Band* Ho is chiefly indebted far his celebrity to 
these Novels, which belong to a q^pbs of composition 
th it enjoyed for nuny c<;ntuucs the utmost populari- 
ty m Italy Ihe tales of the French Trout euis, hav- 
ing passe d into Italv towards the close of tht thir- 
ty nth century, were hr*t imitated in the Cento No - 
idle Antuhej which also contains stones formed ftoip 
episodes m the romtntes of chivahy, the ancient 
chronicles of Italy and jests or repartees current by 
oral h idition Bo ticcio whobt Dctamoon appt ar- 
id shortly iftci, idtiitified this specie* of composition 
with tht histoiy of Italian hteraturt and the pro- 
git ss of tlit Italian language That ctltbrated 
wiitu w is followed by S'icchtiti, her Giovanni, Cen- 
tluo md i numerous tribe of imUatois, of whom 
Hindi Ho is b\ much tin best known, and most cele- 
hritid it hast ui this couutn Hib popularity 
h wtwi lus not been «o great in Italy, which 
li iv pr bibly lit attnbutcd to the negligence 
md in pul ty of his sty It i defect of which the 
autlui him tit ippeirs to h i\c been conscious is 
he icpc Utdly apolo^i/t ^ foi his defect* in clcgmce 
of di ti )ii I i i If n)o, nc bine intendo la 
/ j ) i <lt ij all Jh^hi anzt mi cw/ls*o lon- 
li / \ tpioni, m bis eulogy of Bmddlo, con*- 

fiss s th it Ik is nit uni likable foi that human} 
of paid md delightful n u eti of expitssun, for 
whim Uni iuii> md others of his picdqjussors 
win si di tmguishid but hi ulds that none 
<1 the Itali m novelists uie so nittrcbting for the 
d ulopiment md illustrition of mnuU historical 
futs which would in \ am be sought foi in the Ins 
tom of the revolutions of the It thun St it< s Some 
1 1 th i >v Is f Hindi lo how ev i it must be ad 
mitted ut little cd lvu g md it is luuous, that one 
ef Ihs Mies wlntli is puli ips the most obsCe ut m 
ll uh le t ut s o ft dun novels should be declared, 
i t e imolucOon 1 1 hive been i elated bv tht ceh- 
hi it e 1 \ u h (io t> the Punctss of M intua and 
Die Ik <f l ibmo Besides notwithst indiog the 
u pe ted ss it ions of B it di llo tint all his stones 
h iu h >m( foundation m tact md the light which lus 
i u! joists siipp se th tt the} tlirow on the histoi} of 
tin It dim Kipiblic* it cam ot be denud, that the 
r Me i popoiti ii of them aie duivtd from the 
1 ibheuNii the 1 remh Iiouvcurs and the work 
« i j uu du e, It dun novelists with an alteration of 
*lu n mus \\ d so m 'light v iri itionsin the mtieitnts 
But while BuuUlli l»s thus copied lgigely from 
pKccdu g hblcis none ot tl tn woilcshavt suggested 
lime tootheis ji ait mine tuuous ten illusfi ifn g 
the ent ilogy offution and the tr'insmisbion of tabu 
h us incident, fiom he novelist to the dramutu poet 
Mm} of the tiles of Bandello weic translated b} 

- lull firest in lus Hi t net Iragriqnes, whence tluy 
fom d iluir wa} into Pavntu s Palate of Pit mutt 
uul either works ot a si nilar description which ip- 
] ucd in I rigland du mg the reign of Queen 1 liza- 
I eth In this manner the} funubhtd the plots ef 
m mv ti eg dies and come dies to tin most nuintious 
n d nobit lace of the I nghsh dramatic poets lhat 
l ut of bhikespearcs Much Ado about hothn^, 

rOl U I Alt! i 


wbfoh r#lat#e to ^fafiordnd Hfcfty tt 

t*k#n, with nttht variation in th# incident*, from th# mJLmL 
t wenfy-aecottd tale of the fim ptys of Banddlo and 
Twelfth Night i$ borrowed ft 01 ft the thirty-sixth of 
the second part* Massing#* bps been indebted for 
hn Picture, which is, pefttp% the meet agreeable 
and fanciful of his dramas, to the tvrfi\ty-first of the 
first pait , while Beaumont dnd Fletcher have de- 
rived from the same source their comedy of the 
Maid m the Aftll, and th# Triumph of Death , which 
is the thud of their “ Four Plays In One.” The 
thuty-fmh of the second part of Bandello is the 
same story as the plot of Horace Walpole’s Mysteri- 
ous Mother, and the thirtieth tale or the Queen of 
Navane# As the works of Bandello and the Queen 
of Navarre were printed nearly at the same period, 
it is not probable tout they copied from each other, 
and it mav he presumed, that some current tradi- 
tion tiu maned both with the hornble incident they 
report Mr Walpole, however, disclaims having had 
an} knowledge or the tale of the Queen of Navarre^ 
or Bandello, at the tune lie wrote this drama* Its 
plot, lie suv 8, was suggested by a stoTy he heard 
when very yoilng, of a lady, who, undci uncommon 
agonies of mmd, had muted oft Arcbbn»hop TiHot- 
son, and besought his counsel m what manner she 
should act under the fafal circumstances that had oc- 
cuircd. 

Besides his Tales, Bandello is author of a poem 
in eleven cantos, whii h was his first work, and is now 
ury scai ce, entitled, Dtf/t Lodi , dilla Signoui 
luutzia Cntttza^ , punted at Agen, 1 H5 m 8vo 
He also wrote a complimentary poem in three cantos, 
on the both of a son of Ins patron, Cesar Htgofto. 

Both these pioductions ut wntten without taste or 
spn it but it is said th it &< me good verse*, composed 
bv Hindi llo, on iliflucnt subject 1 *, are still preserv- 
ed in muiusciipt tn tht libiai} ot the Academy of 
1 ill m (m ) 

BANDIM (\ngfjo M*jua), a karned Italian, 
was bim it I lore nee on the 25th September 17&6 
Hiving been left on orphan in his infancy, he was 
suppoiteu bv lus ui de Io*»cpli Bandim, a lawyer of 
feonit note He w is edn nted among the Jesuits, 
and d *>coveri d an t ulv passion for the study of an- 
tiquities. \ dtsne which he also mainftsted to dis- 
til tt iit'di bmi'cll as a poet, wa*> fortunately checked 
by tht ill success hiv first attempt , and, from that 
puiod be dcvptv<l IimihcU principally to hteraiy 
hi lory and n ch u >iogu d 1 nco l hi celebrated 
l)i Lami, with whom he had the good fortune to 
Conti ict a friendship i-* isted him with his counsels, 
uul tncom i^td linn 10 perseveit 111 that path, to 
which In r rims w. ms to h^ve directed Wm. 

In the }iat 1717 bandim undertook a journey to 
\ icnna, in con pany with the Bishop of \oltirra, to 
whom he act^d u\ the capacity of secretary IJt 
was intiodiued to the Eiopc rdr and to«k the q> 
poi tunny ol di die it mg to that monirih his s je 1 en 
I Ulcratuu / ionutlm which w ih then pnntu r at 
llorcnci lhc kllowiiu )Ui he 1 tumid bv the 
w iv of Venice, Budm Innri ind Bol >ti 1 md 
u ntid himself m fiimd hip with tht It mud 1 len m 
all these cities liavn g resided sum time at Flo- 
rence, he lcpaircd to Home, md entered into orders 
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Bsndini. passing the whole of his tune in . the library of the 
Vatican and in those of the Cardinals Passionei and 
Corsini* At that t ime, the famous obelisk of Augustus 
was dug out of the ruins of the Campus Martins . 
Banding by the order of Benedict XI V., undertook 
to describe and explain this curious monument ; but 
finding that the air of Home was injurious to his 
health, he returned to Florence. In 1750, he was 
selected by Alexander Morucelli to take charge of 
the valuable library, whifch his uncle, the Abb6 
Francis Marucelli, had Jeft, ami which, according to 
the will of the founder, was to be open to the public. 
But he had scarcely entered upon the duties of this 
charge when the proprietor died, after bequeathing 
all his effects to the library, and appointing the Abb6 
Bandinf perpetual librarian and his testamentary exe- 
cutor. It “required two years to liquidate the suc- 
cession, and to form the complete catalogue of this 
vast library, which was at length opened to the pub- 
* lie in the year 1752. In 1756, he was prefer- 

red by the Emperor to a prebend at Florence, and 
appointed principal librarian to the Laurentian li- 
brary. During forty-four years he continued to dis- 
charge the duties of this situation, and died in 1800, 
generally esteemed and regretted. On his deathbed 
he founded a public school, and bequeathed the re- 
mainder of his fortune to other charitable purposes. 

The first work by which Bandini became known 
as a man of letters was his Dmerlatio do veterum 
Saltatiombus, which he wrote at the age of twenty - 
two, and which was inserted by his learned friend 
Lami in the fifth volume of the works of Meursius, 


1791) 2 Barts, 8vo. See Biographic Universelle t Banffshire. 
Tool III. (h.) - '*** v ~*' 

< BANFFSHIRE, a county in the north of Scot- Situation 
land, having the Murray Firth on the north, Aber- and Extent, 
deenshire on the east and south, and the county of 
Moray on the west, is situate in the 58th degree of 
nortli latitude, and contains 64*7 square miles, or, 
without including a small space covered by water, 

412,800 English acres. Along the coast, for about Surface. 

SO in lies, the soil consists chiefly of sand and loam, 
and is in many instances w'ell cultivated ; hut, with 
the exception of this tract, Banffshire is a hilly, and, 
towards the south, a mountainous district, though 
many fertile valleys are interspersed ; and there is 
much valuable grazing lund, well sheltered with na- 
tural wood, on the banks of its streams, and in its 
romantic glens. The Spey, one of the most consi- Riven, 
dcrable rivers in Scotland, which flows on its western 
boundary, and the Deveron on its eastern, to both of 
which a number of rivulets are tributary, yield a con- 
siderable revenue from their salmon-fishings, — the 
former, according to the agricultural survey in 1812, 
upwards of L. 6*000, and the latter about L. 2000 
yearly. In the lower part of the country, towards Simk 
the coast, there are several magnificent buildings, of 
which Duff House, the principal seat of the iumily 
of Fife, Cullen House, the seat of the Earl of I'ind- 
later and Soafield, and Gordon Castle, the most 
princely mansion in the north of Scot 1m id, are the 
most conspicuous. Around these, and a great mini- Ptonlalien.i. 
her of gentlemens seats in the interior, the planta- 
tions are extensive imd ornamental ; but the extent 


# published in 1745. The most remarkable of his other 
works are, ] . Specimen littcralurce Florentine seculi 
XV. &c. 2 vols. 8vo. 2* De Obclisco A ugusti ('a- 
saris, e Campi Marti i nuderibus nuper eruio, 1700, 
fol. 3. Colkclio veterum aliquot Monumcntorum ad 


and the value of the natural w'oods is inconsiderable. 

Calcareous substances in the form of marble, lime- Minerals* 
stone, and nmrl, abound, yet, owing to the want of 
coals, the greater part of the lime used on the lands 
near the coast is brought from Sunderland. The 


historiam , prcecipuc litterariam pertinent ium . 1752, other minerals most worthy of notice are freestone, 
8 vo. 4. Elogio dell 9 ab . Francisco Marucelli J'ondn - granite, slate, brick-clay, to which must be addl'd 
tore della publica libreria Marucelliana . 1754, 4to. the rock-crystals and topazes, found on the moun- 
5. Vita e let ere di Amerigo Vespucci. 1745, 4to. tain of Cairngorum, and other parts of that elevated 
6'. De vita et scriptis Joan. Bnpt. Dnnii Patricii range which forms the southern and western boun- 
Florcntim , libri V. adnotatiombus illustrali ; accidit duties of Banffshire. In summer 181 1, L. 20U0 worth 


ejusdem Donii litterarium commercium nunc primum 
in lucem editum. 17 55, fol. 7. Vita di Filippo 
fitrozzi. 1756, 4tD. 8. Vita del cardin. Niccolo 
da Prato . Eod, an. 4to. <J. From 170*5 to 1766, 
he employed himself in publishing successively the 
works of some of the minor Greek poets, which he 
enriched with notes and various readings. These 
were Callimachus ; the two poems of Nicander on 
poisons and antidotes ; the Phenomena of A rat us ; 
the poems of Mtuswus ; those of Coliuthus'on the 
rape of Helen, and Tryphiodorus on the taking of 
Troy ; Theognis, Phocylidcs, and the golden verses 
of Pythagoras. The Greek text of these poems was 
carefully collated with the best manuscripts ; and 
there were added translations, in Italian verse, by 
Ant. Mur. Salvini. 10. Caialogus codicum manu- 
script arum Grcncomm, Latinorum , el Itahrum , biblio- 
theca Laurcntiana. 17.64-78, 8 vols. fol. 11. Bi- 
bliotheca Leopoldina Laurentiana , site Catalogues Ma - 
nuscriptorurn , qui jussu Petri Lcopoldi in Laurcntia - 
num translate sunt . 179I“9S> 3 vols. fol. 12. De 


Florcntini Juntarum Typographic ejus qui censoribus. 
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of these stones were found; and in some instances to 
the value of L. 200 in one day. Cttdbt ar or cup- Curibeai. 
moss, though certainly a vegetable substance, may he 
mentioned along with minerals, from its growing only 
in rocky mountainous situations. Its use inducing 
purple, after undergoing a simple preparation, is said 
to have been discovered bv Mr Gordon, a gentleman 
of the fmiish of Kirkiuichad in this county, before 
the year J 75 3. In ] 808 and 1 80y about L. 500 worth 
of it, gathered on the mountains of Banffshire, and 
those adjoining in Aberdeenshire, was purchased for 
the manufactures of Glasgow. 

Neither the climate nor the soil of this county, Agriculture 
except along the coast, is favourable to extensive 
aration ; the subsoil of the higher grounds being in 
general retentive of moisture, and grain very late in 
ripening. Only about a fourth part of its contents 
is considered to be at all fit for tillage. Almost all 
the crops usually cultivated in Scotland have, how- 
ever, gained a firm footing here, though oats occupy 
by far the greatest proportion of the arable surface. 

In thiSf as in the other northern counties, the chief 
4 





Banffsliire^dependence of the husbandman it* bn his live stock $ 
N ^ r V -<w ^and there being comparatively few sheep, the te- 
nantry look to their cattle as the great fund fbr pay- 
ing rents and all other charges. 

Farms are generally so small a^c J-cely to deserve 
the name, most of the land being parodied out into 
holdings of less than 30 acres ; and the management 
is but too often incorrect and unproductive. For 
what improvements have been made in its agricul- 
ture, this district is much indebted to one of tbe 
Earls of Findlater, who, so early as 1754, not enty 
introduced and exhibited on some of his own farms 
the most approved practices then known in Eng- 
land, but held out liberal encouragement, to his te- 
Vaiued and nants to follow his example. The valued rent is 
Real Kent. L. 79,200 Scots ; and in 1 81 1, according to the assess- 
ment to the Property Tax, the real gross rent of the 
lands was L. 711396, 3«. 4d., and of the houses 
L. 3514, ‘2s. Sterling. The valuation of estates held 
under entail is more than a half of the whole. 
Aiirlioiilml. The nuid buildings, common in some of the north- 
ngWotk, cm counties, called Auchenhgbig tvork, from a 
place of that name in Banffshire, have been found a 
cheap, and by no means a bad substitute for stone 
and lime walls in farm offices. About 30 carts of 
stones, round, or rather small, 10 carts of clay or 
mud, to which a certain proportion of sand is added, 
and ‘21- stone of straw, make a rood of 36 square 
yards. Several houses built of these materials have 
.stood upwards of a hundred years. 

Mannfae. There is scarcely any thing deserving the name of 
tines. manufactures in this county. The linen* and more 
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lately thq, cotton branches, employed a number of Banffshire, 
hands, but both have declined, ofaafe. Coarse wodlllp. 
stuffs are made in private families fol* home eonsump- : , v ‘ 
tion ; and tan-works, breweries, rop^-works, &c. have • • * 
been established on a small scale. Its commerce by Commerce, 
sea is equally inconsiderable. At the ports of Banff, 

Macduff, Port6oy, and Gardenstowo, a vessels 
carry on a little trade, chiefly coastwise, importing 
coals, iron, timber, and other necessary, articles ; , 
and exporting salmon and other fish, butter, and a 
little grain. But the cattle driven to the southern 
markets make the principal returns. The salmon- Fishing ViU 
fishings have been already noticed, and there are 10 
fishing villages, which, besides yawls, employ from 
50 to 60 boats in the white .fishery, . Herrings have 
lately appeared on this coast 

Several remains of antiquity are pointed' out in Antiquities 
different parts of Banflshire, of which the churches 
of Mortlach in the mountains, and Garaiy on the 
shore, are perhaps the most remarkable ; exhibiting 
the savage triumphs of our ancestors over the invad- 
ing Danes 700 years ago, in their sculls built into 
the solid wails. Ruins of castle* and traces of en- 
campments are frequent ; but scarcely any of those 
circles of stone are to be seen,, which are supposed 
to belong to a much more, remote age. 

The population, as taken under the acts 1800 and Population. 
1 811, is given in the table below; but it appears that, 
in some instances, the population of parishes, part 
of which lie in other counties, is included in the re- 
turns for these counties. 


1800 . 


HOUSES. 

OCCUPATIONS. 

PEKSONS. 

£ 

12 

S 

c 

By how 
m.iny 
Familial 
occu- 
pied. 

Uninhabited. 

iff If 

s ? 

-a r 5*3~ 
r 

Pet sons 
chidly em- 
ployed in 
Trade, Ma- 
nufactures, 
or Handi- 
craft. 

AH other 
Persons not 
comprised 
in the two 
preceding 
classes. 

Males* 

Females. 

Total of 
Persons. 

7789 

8677 

166 ' 

11,177 

4890 

18,288 

1 16,067 

19,740 

35,807 


1811. 



HOUSES. 

OCCUPATIONS. 

PERSONS. j 

Inhabited. 

By how 
many 
Families 
occu- 
pied. 


1 

i 

p 

Families 
chiefly em- 
ployed in 
Agricul- 
ture. 

Families 
chit fly em* 
ployed m 
Trade, Ma^ 
nnfVture*/ 
or Handi- 
craft. 

AU other 
Families not 
comprised 
in the two 
preceding 
classes. 

Males. 

Females. 

Total of 
Peivons. 

4 

8043 

8612 

1 63 

223 

3815 

2105 

2602 

16,463 

20 , 203 ! 

$6,668 





banking. 


Is the Enei/ilopttdia will be found some cxplana- 
tion of the nature anil origin ofbnnking ; and it now 
remains to describe the improvements which have 
been subsequently introduced into this important art 
of money-dealing, and to give some account also ot 
the principal banks, which, in the progress of com- 
merce und of wealth, have been established in this, 
and in other countries. 

Purpose for The chief purpose of the different banks which 
which were established throughout Europe during the fif- 
BankN wnp toenth and sixteenth centuries, such ns the banks of 
originally Venice, Genoa, Amsterdam, Hamburgh, and Nu« 
cstab ish. reill [ )or g > wa8 1 0 provide, for the convenience of com- 
merce, a currency of a determinate and invariable 
standard. Before this period, the currency of those 
places was lost amid an inundation of the light and 
- debased coins of every adjacent state ; and the busi- 

ness of commercial exchange was in this manner ob- 
structed by the want of some certain measure of 
value. By the establishment of banks of deposit, us 
they are generally called, which paid all demands on 
them in money of a known weight and fineness; and 
by ordaining, at the same time, that, all payments 
above a certain sum should be made in bank money, 
the greatest possible degree of certainty was gi\cn 
to the value of the currency, while, by adopting the 
method of paying large sums, by means of a simple 
transfer fronf one name to another in the books of 
the bank, greut facility and dispatch were obvi- 
ously given to all cash transactions. Nor were 
those advantages confined to the particular places 
in which banks were established. It was soon found, 
that the same improvement which was so useful in 
the domestic transactions of a community could he 
employed with even greater advantages in simplify- 
ing the cash transactions of distant places. The in- 
conveniences to which merchants residing in the 
same place must have been exposed in making pay- 
ments to euch other, previous to the establishment 
of banks, would necessarily consist in the want of 
some fixed and invariable measure of value; in the 
counting, weighing, and useless transportation of 
large sums from one hand to another ; and in the 
frauds and mistakes which would frequently occur in 
these cumbersome transactions. But in the com- 
mercial intercourse of distant places, all those disad- 
vantages would be greatly aggravated ; there would 
be more scope for frauds and mistakes ; they would 
, be less easily corrected ; and, without some system 
' of money -dealing, the commerce of distant place3 
must be limited to mere barter, or to the instant ex- 
change of specie lor goods. The progress of wealth 
and industry is, however, necessarily accompanied by 
the growth of confidence and credit. Upon this new 
principle, commercial dealing is gradually extended ; 
and in these circumstances, without the intervention 
of the mrtney-dealor, there must be a continual and 
useless transportation of specie between all commer- 
cial towns. \ No debt can be discharged without a 
remittance In cash, and each separate transaction « 


will require a separate remittance. To obviate these 
useless payments in detail, the business is naturally 
transferred to a separate class of dealers, by whom 
the whole debts and credits of the community, in 
place of being settled individually, are brought to a 
general balance, and it is only for the dischaigc of 
this balance, that it is necessary to remit specie. 
The arrangements by which this result is produced 
are exceedingly simple and obvious, and are now be- 
come so familiar, that they hardly require to be ex- 
plained in detail. 

When, in the progress of wealth a*ul improvement,] 
certain individuals begin to acquire, from their in* 
creased wealth and their extended trade, the general 
confidence of the community, it will naturally occur 
to interior traders, who have remittances to make to 
other place*, that the great merchant, by means of 
his credit und connections, may assist him in his 
transactions with those distant parts. If the one hat 
money to remit, the other may have money to recti ve, 
and in this manner, b) nn mis of credit and con- 
fidence, the engagement* of the different p *i ti« s iway 
he duly discharged by a mi re transfer of debt fjoiu 
one person to another. Tims, we may suppose A. 
the great merchant, has money to receive from the 
same place to which B, the inferior merchant, has 
money to remit. Jie receives the money from B, 
giving him, of course, an order on the debtor which 
he lias in the same place in which B’s creditor re- 
sides. To this place the order being suit, the debt 
belonging to A is transferred to the creditor of B, 
And thus, by the mutual transfer of claims, without 
the intervention of specie, this account of debt and 
credit is finally settled. The credit and connections 
of the wealthy merchant, inducing other* to deposit 
moncy # with him for the purpose of being remitted to 
their respective creditors, the cash transactions of 
the town and neighbourhood gradually centre in his 
hands. All those who have money to remit, or 
money to receive, entrust the transaction to hi* 
management; he receives their money, for which he 
gives them his drafts, or their bills, for which he 
either gives them money, or undertakes to procure 
payment, and, in this manner, the debts and credits 
of the different commercial ’owns, in place of being 
settled £c: formerly in detail, arc, by the agency of 
the money-dealers, brought into one general ac- 
count, and reduced at once to a common balance. 
The establishment of such public banks as those of 
Venice, Genoa, Amsterdam, Hamburgh, Ac., on the 
solid security of large deposits of treasure, by in- 
spiring general confidence, would tend to give life 
and activity to this improved system of money* deal- 
ing; The credit of an individual, however respect- 
awe for wealth, integrity, and prudence, could hard- 
lv be supposed in any case to be equal to that of 
those public establishments which were the general 
depositaries of all the floating capital of the com- 
munity, of which the management whs committed to 
directorsypublicly chosen, and bound* down in their 
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^ ^linking, ^conduct to certain general rules, from which they have 
discretionary power to depart. In the two great 
sources of mercantile confidence, therefore, namely, 
the reputation of wealth and prudent management, 
those institutions could not be* exceeded. They 
\u*re evidently biyond the reach of ail the ordinary 
casualties ot commerce, and it could only be by 
foieign invasion, or by some great internal convul- 
sion, which would tend to the dissolution of all civil 
order, that their ruin could bt* accomplished. ‘ ThoL* 
bills and drafts povst ssiug a proportionably extensive 
circulation, formed a species of currency in universal 
credit, throughout the great mercantile community 
of Europe, and furnished a most convenient instru- 
ment lor settling m the most easy anil expeditious 
manni r, the cash transact! ms between distant parts. 

It lus hi mi Miirgo'Uil, th it those bills of exchange 
and diofts ucu* I lie nu* ntum of the dens, and such 
inn \u\ p» -ibly Iki\l lun the case. Hut the 
ju^t and philn opine »l icm.uk of Mr Duguld Stewart, 
mi ucaiii to the invention of {noting, may be gene- 
i ally applied to the progress of mankind in all other 
arts and sc it nets. On this subject, lie obsenes, 
that to whomsocvir the credit of this important dis- 
eoveiy may be due, it is evident, fiom the state of 
M'ik*y at th..t time in Kuiope, and boot tin iu- 
pul pmgros of .ill Dioi al improvement that ^une 
such pioce*s, for the speudy dissemination of know - 
l d^e, must have hetn discovered about this period. 

1 he genual condition cf the* world, created, if we 
may so express oursdvts, an effectual demand for 
the diseov^iy , and the ingenuity of ldankind being 
turned to this object, the necessary means for grati- 
fying the love of knowledge and inquhy, now fairly 
aw iktmd, were speedily devised. In like manner, 
it may l>o nmaikcd of bills of exchange, that the 
giaduul pi ogress of mankind in wealth and improve- 
nw nt, f ivoincil the growth of mercantile confidence, 
winch w is -i ill larth i stiengthened by the estabhsh- 
i u nt of pubhi bank?* of undoubted credit ; and that, 
hv wliomsoi ut bills ot exchange were first used, some 
• *uch invention was the necessary result of that in- 
ucusid confidcnci and credit, which the progress of 
vvialth and liulustiy was rapidly diffusing over uil 
Europe. 

In general, the public banks established through- 
out lan ope were found to answer all the purposes 
of their institution. As their credit was beyond 
all question, they afforded a solid foundation for 
commit ciil confidence, and then altaira being ma- 
naged with piudence, they increased in respectabi- 
lity and credit, supplying the home merenimt with 
a & lie and convumnt instrument of exchange, and 
enabling the foieign met chant to receive remittances 
from abroad, or to make his payments more cheaply, 
safely, and expeditiously than before. In addition 
to those already mentioned, other banks were esta- 
blished in different parts of Europe, and upon the 
same model. But, m some cases, owing to a devia- 
tion from their original lilies and to an imprudent 
extension of their concerns, from a desire of inordi- 
nate gams, they were occasionally in want of specie, 
and bung unable to pay on demand, they fell from 
thut high degree of credit, which is essential to the 
usefulness and prosperity of such institutions. 



By the general circulation of the bills of those 
public banks, the use of specie was in a great mea*' 
euro superseded as a medium of exchange between 
distant parts ; and it was obvious, that, by following 
out the same principle in the domestic circulation of 
a country, paper might, in like manner, be substi- 
tuted for specie in its internal commerce. When a 
debt against persons of undoubted ability to pay is 
once constituted by a written document, die debt 
may, by means of this document, bo made over to li- 
quidate the claims of a third party, and in this way, 
a cumbersome species of paper currency may be em- 
ployed in the great transactions of trade. By im~ 
proving the form of this instrument, however, by cir- 
culating bills for small sums, and by making, them 
payable on demand, a public bank, in good credit, 
will supply the community with a paper currency so 
convenient as to answer all the purposes of specie. 

In the course of the last century, public banks for Establish- 
tin* cuculation of paper in lieu of specie have been n,< * nt °f* lh* 
established in most of the givat cities of Europe. 
these, the most important, whether we consider its 08 
gicat w ealth, or the vast extent of its transactions, is 1 

the Bank of England. Of the nature and origin of 
this establishment, an account will be found in th? t 

J'iu iji lop/rd i, { ; and, in this supplementary work, we 
-hall proceed, briefly, to notice some of its more re- ■ 
cent transactions, and also to describe generally the 
effects pioduccd by so powerful an engine on the 
cuculation and commerce of the country. 

Tile Bank of England, when it was first incorporat- Traiuac- 
cd, assisted Government with a Joan of L. 1/200,000, turns with 
and it has subsequently been in the practice of acepm- ll,e G *>vcm- 
rnudating the public, from time to rime, with Joans to a ,nenL 
considerable amount. In 1 7 Id, those advances, width 
form its undivided capital, amounted to L. 1I,6’86,S00, 
for w Inch interest is paid by Government at the rate of * 

3 per cent . ; and its divided capital had been, at the 
same time, raised, by different calls and subscrip- 
tions, to L. 10,780,000. The state of these two sums 
continued nearly the same till the year 1800, when 
the Bank, in consideration of the renewal for twenty- 
one years of its charter, which expired in 1812, ad- 
vanced to Government a farther sum of L. 3,000,000. 

Without interest, for six years. Tins surn became 
pa\ able in the year 1806, at which period, it was 
agreed, after some discussion, * that the loan should 
be continued to Government during the war at an in- 
terest of 3 per cent . In the following jear, in con- 
sequence of the great profits arising from the vast 
and increasing amount of the public money deposit- 
ed in the Bank, the Chancellor of the Exchequer 
claimed for the public some compensation, either by 
an annual payment of money, or by a loan without 
interest. In the year 1797, the deposits of cash in 
the Bank, whether belonging to the public or to in- 
dividuals, amounted altogether to L. 5, 1 30,140. The 
Government balances alone had increased, in the 
year 1807, to the enormous amount of between 
JL. 11,000,000 mid L. 12.000,000; and, in considi ra- 
tion of the protit accruing to the Bank from the use 
of this money, its directors agreed to lend L. 3,000,000 
to Government without interest, until six months af- 
ter the conclusion of a definitive treaty of peace* 

This loan, together with the former loan of 
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Bankirg* L.3,000,000 granted in 1806, became due in the 
year The loan of 1806 was discltarged, but 

the loan with which Government was accommodated 
in 1808 was continued to the public till 5th April 
1816. According to an arrangement made at this 
time, the llank was allowed to add to its capital 
L. 2,910.600 ; and in return the Joan of L. 3,000,000 
was continued at un interest of 3 per cent . An ad- 


ditional advance was also made to Government of/Jtenfcing, 
L. 6,000,000, at an interest ef 4 per cent. The debt S ^V^’ 
of the Government to the Bank has been in this man- 
ner increased from L. 11,686,800 to L. 20,686,800. 

The following view of the state of its circulation circulation 
at different periods, from 1718 to the present year <>fUu- Bank 
(1816), is extracted from accounts laid before Pur- of 
liument. 


Amount of Bank of England Notes in Circulation at the following Periods . 


In the. Year 

Nt’le .1 ol 5 ami 
upwards. 

Notes under L. 5. 

Bunk Post Bilk 

Tot.J. 

1718. 

L. 1,829,930 



L, 1,829,930 

1721. 

2,054,780 



2,054,780 

1730. 

4,224,990 



4,224,996 

1754. 

3,836,870 


L. 186,920 

3,975,870 


5,863,290 


138,520 

6,001,810 

1762. 

6,012,150 


1 19,620 

6.131,770 

1763. 

6,716,660 


173.020 

6,889,680 

1772. 

5,881,960 


31<),070 

6,201,030 

1778- 

7,030,680 


509,390 

7,510,070 

1783. 

6,354,070 


353,4 70 

6,707,540 

1784. 

6,0' 74,930 


317,800 

6,392,730 

1791- 

10,027,600 


661,910 

10,689,510 

1792. Average of ' 
Jan. and July 


10,277,990 


724,865 

11,102,855 

1793. Average of 
Jen. and July 

- 

11,193,105 


735,005 

11,028,110 

1794. Average of 
Jan. and July 

- 

9,670,450 


576,130 

10,246,586 

1795. Average of 
Jan. and July 

■ 

9,580,300 


559,605 

10,130,905 

1796. Average of ' 
Jan. and July 

!- 

9,516,000 


590,165 

10,106,165 

1797. January 

8,742,530 


461,970 

9.204,500 

July 

9,331,920 

L. 921,780 

524,400 

10,778,120 

1798. 

9,571,945 

1,483,740 

506,045 

11,561,730 

1799- 

10,135,265 

1,526,890 

561,385 

12,223,540 

1800. 

11,385,380 

1,704.880 

723,525 

13,813,785 

16,169,870 

1*01. 

12,918,460 

2,439,650 

816,760 

1802. 

12,541,675 

2,939.730 

762,710 

16,244,115 

1803. 

10,978,655 

3,243,595 

748-920 

14,971,170 

1804. 

11,763,085 ' 

4,564,415 

739,225 

17,066,675 

1805. 

11,319,370 

4,509,034 

933,970 

16,762,374 

1806. . 

11,491,765 

4,255,130 

4,062,770 

685,495 

16,432,380 

1807- 

11,295,215 

6 77,965 

16,035,950 

1 808. 

12,264,170 

3.987.720 

667.385 

16,919,275 

1809. 

12,881,095 

4,442,500 

782,260 

18,103,855 

1810. 

14,627,680 

5,990,695 

834,555 

19,452,930 

1*11. 

13,522,210 

7.209,706' 

1,049.470 

21,781,380 

1812. 

•15,238,425 

7,594,605 

1,048,680 

.23.881,710 

1813. „ 

1 4,996,635 

7,712,135 

977,335 

23,686,105 

1814. 

16,214,830 

8,313,380 

1,089,340 

25,517,550 

1815. 

16,522,530 

9,065.890 

1,215,100 

26,803,526 

181 6. April 

16,096,950 

9,135,000 

1,362,410 

26,594,360 


nourishing 
Stale of its 
Attain. 


Notwithstanding the embarrassments to which the 
Bank of England has been occasionally exposed from 
the fluctuations of commerce, and from the effects of 
political alarms, the amount ol its capital, and the ex- 
tent of its transactions, have been gradually increas- 
ing, and the wealth which it has now accumulated is 


greater, perhaps, than was ever before engrossed by 
any other trading corporation. Previous to the 
ear 1797* the state of its affairs was not generally 
nown to the public. But at that period its affairs 
having been submitted, in consequence of the sus- 
pension of its cash payments, to the investigation of 




Bsnkiag. ft Parliamentary Committee itappearedthat, besides 
a dividend gefiefiallv of from 5J to 7 /a?r 
<w., it had accumulated fc fu^d of undivided profits 
amounting to h. 3,800,600* ' 8ij^ce the year 1 797, 
its affairs have been even in a mote flourishing con- 
dition than at any former period.^ Its Circulation lias 
been increased from L. 1 1 ,000,000 to L. 27,000,000 ; 
its transactions have been extended, and its profits 
have been augmented in proportion ; while .the law 
releasing it from the obligation of paying in specif, 
by rendering it unnecessary to keep in reserve tfo 
largo a stock of cash, has tended greatly to increase 
its command of active and productive capital. It 
has bet'n already stated that the Bank, besides trans- 
acting the ordinary business of discounting mer- 
cantile bills, is also employed as a great engine 
of State,— receiving and paying the interest due to 
the pub ! ic creditors, — circulating exchequer bills, — 
accommodating Governmentwilh immediate advances 
on the credit of distant funds, and assisting generally 
in all the great operations of finance. In its capa- 
city of public banker to the State, the Bank has an 
allowance for the management of the national debt ; 
it has an allowance of L. 800 per million on the 
whole amount of every loan of which it receives the 
payment ; upon every lottery contract, it is allowed 
L. 1000; and, lastly, it has the use of all the public 
money committed to its charge, besides several other 
allowances of less importance. The sum paid for 
the management of the public debt has varied ac- 
cording to circumstances. In the year 1 726, under 
the economical administration of Sir Robert Wal- 
pole, L. 36 0 per million was paid to the Bank on 
this account ; the allowance was afterwards increased 
to L. 562, 10s. per million. But, in the year 1786', 
u hen the public debt amounted to ft. 221,000,000, it 
was reduced to L. !«50 per million, at which rate it 
continued till the year 1807, when, in consequence 
of the vast increase of the public debts, it was still 
further reduced to L. 340 nrr million, on the first 
L. 600,000.000 of debt, and to L. 300 per million on 
the excess beyond L. 6*00, 000, 000; at which rate il 
Mill continue*. 

It-Miieis I11 the course of the two last wars, the busi- 
js.ui-iri'cl 11 css transacted by the Government at the Bank 
hil%i increased far beyond it* former extent. The 
rmsit. dents of the country, on the management of which 
the Bank receives a commission, have risen from 
L. 22 1,000,000 to about L. 830,000,000. In the year 
1 7.02, the sum paid to the Bank for the management 
of the public debt, and for receiving the contributions 
on loans and lotteries, amounted to L. 99,803; while, 
fertile year ending 5th April 1815, the sum paid 
for the same service amounted to L. 281,56*8, being 
an increase of L. 181,765. During the same period, 
the public deposits of cash at the Bank, in conse- 
quence of the increased pecuniary transactions of 
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Go^rrt^ have baen aec^Wulating in a similar Banking. 
!»! mt&m* In the year 17 ^ these deposits 
tt&havie amounted to L. 4,600,^00. Since that tinrtf 
they have been rapidly increasing; and from the' 
year 1806, the average amount may be stated at be- 
tween L. 1 1 ,000,000 and L: 12,000,000, on which the . 

Bank have been receiving interest at the rate of 5 per 
Cent* As a compensation for the use of this money, 
the Bank, as has been already stated, lent to Govern- 
ment b. 3,000,000* at an interest of 3 per cent., and 
afterwards ah additional L. 3, 000, 000 without interest. 

The gain of the public on these transactions being 
deducted from the annual internist on L. 11,000,000 
of the public money, the profit of the Bank on this 
branch of its business will be found to have amount- 
ed, since the year 1806, to nearly L. S82,000 per an- 
num. From all these different causes, therefore, WeaWi ac- 
from the increased circulation of itajiotcs, and from cumulated 
the vast accumulation of public business, t lie pro- by the 
fits of the Bank appear to have been prodigiously Bank. 

* augmented in the course of the late war, so that its 
average dividend, including the 5ott/ofromtime to time 
added to it, will be found to amount, from the year 
1797, to nearly 10 per cent . ; amt it is calculated be- 
sides, cm data which admit of no considerable er- 
ror, that the sum of undivided profit must, in the 
meantime, have increased to the enormous amount of 
L. 1 3,000,000. * Out of this fund the Bank has ad- 
vanced to Government, for the year 1816, a loan of 
L. 6,000,000 ; and at a court of proprietors, held in 
May 1816, it was resolved to make an addition to 
the capital of the Bank of L. 2,910,6*00, the effect 
of which is to raise the capital of each proprietor of 
L. 100 of stock, producing at present L. 10 per an - 
num, to L. 125, and to increase his income propor- 
tionally, i. c. to L. 12, 10s . per annum. The great Advantages 
profit realized by the Bank since the suspension of resulting r 
its cash payments, has produced a corresponding rise fr ® ,M ♦heiue " >< 
in the value of its stock. Throughout the year 1797, ^ce of in 
the average price of Bank stock was about L. 125 Specie. 
per cent . Since this period it has been gradually 
improving in value, and its market price now amounts 
to about L.26'2 per cent. The original capital of the 
Bank has thus acquired, since the year 1797, when 
the act passed releasing it from its obligation of pay- 
ing in specie, a« additional value equal to nearly 
L. 16,000,000; which, added to the estimated increase 
in the sum of its undivided profit, amounting, ac- 
cording to Mr Ricardo's calculation, to L. 9,599,359, 
makes a sum of L. 25,599,359, the actual improved 
value of the Bank capital during the last nineteen 
years. 

One great inducement to establish a bank for the 
circulation of paper in place of specie is, ^hat it pro- 
vides* a cheap instrument of exchange in place of a 
more expensive one, and from the obvious advantage 
of such an operation, both to the individual and to 


* This view of the affairs of the Bank, since the year 1797> is founded on the statements contam«?d in the 
w r ork of Mr Ricardo, lie seems to have made his calculations on grounds sufficiently certain, and his ca- 
pacity for diligent research leaves little room to question his accuracy. The amount of the sutplus capital 
accumulated by the Bank in 1797. which is the foundation of all the subsequent conclusions, is ascertained 
from the account of its affairs laid before Parliament, at the time of the suspension of cash payments (a 
J 797. See Ricardo's Proposals for a Secure and Economical Currency, Appendix , No. V. p. 103. 





Banking, the community, paper, after it is once introduced, 
*^ 1 **+S is gradually found to limit, and at last, entirely to 
supercede, the use of specie in the circulation of a 
country. Such has been the progress of paper in 
the currency of Britain. Specie is now entirely ex- 
cluded from circulation ; all that portion of our 
Currency which formerly consisted of the precious 
metals has cither been exported, or is stored up by 
the bankers, bv whom it is kept in reserve, to an- 
swer occasional demands. The establishment of one 
great bank in the capital of the country would faci- 
litate the introduction into other parts of similar 
establishments, on a smaller scale. Such a bank is 
naturally a general reservoir of specie for the whole 
kingdom. Its transactions are of so much greater 
an extent than those of any other establishment of 
the same kind, that all the specie which it could 
collect at homepwould be insufficient to supply its 
w r ant«. When its coders' are exhausted, therefore, 
they must, he replenished from abroad. Bullion must, 
be purchased in the great market of the civilized 
world, and the supply thus imported is gradually 
distributed, in the general course of circulation and 
commerce, among the lesser banks. The wants of 
those smaller establishments can always be supplied, 
to any extent, from tin* store of specie collected in 
the great bank ; for they have only to convert u 
certain portion of their property into its promis- 
sory-notes, in order to procure the supply necessary 
to replenish their exhausted coffers. 

Mince the establishment of the Bank of England, 
banks on a smaller scale have accordingly been be- 
gun in almost all the provincial towns of Great Bri- 
tain. They seem to have increased with great rapi- 
dity in the course of that short interval of prosperity 
and peace which followed the American war. Du- 
ring this peiiod, all the great branch's of national 
industry were extremely flourishing— the capital of 
the country was daily augmenting— the principle of 
mercantile confidence, the natiuul effect of stub a 
state of things, was in full vigour, — and spirited indi- 
viduals, in every quarter, taking advantage of these 
favourable circumstances, proceeded to establish 
bunks ; and having thus created a currency on the 
foundation of credit, the precious metals were no 
longer required to carry on the circulation of the 
country. According to an estimate made by Mr 
Thornton, 4 ' which is rather moderate than otherwise, 
the number of country batiks in Great Britain a- 
inomited, in the year i 7 5>7^ to tf/S". In 17f)9 they 
had increased to 3()(>, and, in 1800, to 38(». About 
this period, they appear to have increased rapidly, 
for we find the numbir of ‘licences granted in 1 80,9, 
for the issue of piomissory-notes in Great Britain, 
to have amounted to 785. In 1812, they amounted 
to 878; and, m IM laud 1 8 1.0, to about 3 000. Of these, 
there are in London, besides the Bank of England, 
about 70 private banking-houses, and the remaining 
930 are dispersed throughout the kingdom. To the 
management of these various money -dealers, the 
whole circulation of the country is committed. Their 
business consists in settling the cash transactions of „ 
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distant places, and in issuing their note*, for the a c- Br ihig. / 
commoaatiou of trade, by discounting mercantila^®^^^ 1 
bills ; and the arrangements which they adopt for 
this purpose are eminently calculated to promote the 
dispatch of business, and the economy of cash. 

We have already, in part, explained in what man- System of 
nor the establishment of accredited banks tends to J^u'kyog »■* 
simplify the cash transactions of distant parts, and it" uUm * 
is obvious that a community abounding in bankers 
of established character and credit, whose promis- 
sory-notes and bills of exchange circulate, to the ex- 
clusion of specie, must possess ample means for car- 
rying into effect all/ the refinements of money-deal- 
ing. In Great Britain, accordingly, the general 
progress of hade and manufactures — the known 
wealth of bunking establishments— flu security de- 
rived from the long continuance of domestic peace — 
the high state of commercial confidence — the facili- 
ties of communication, joined to other ad\ outages 
peculiar to such an advanced state of society, Imu 
brought the sy.Mtm to perfection. 11\ means of bills 
of exchange, circulated among the different hankers, 
remittance* are made to the most distant paits with 
the most pc r feet security, and at an inceiiMdcrublc 
expence. The respective debts and credits of the 
great commercial towns, in plage of being settled in 
di tail, or by remittances in specie, air, by the agen- 
cy of the money -dealers, collected into one genenl 
nceouut, which is brought to n common balance, and 
m tiii.5 way tin* most extender trsinsieliom max be 
settled with a comparatively small quantity of qieiie. 

If we suppose, for example, one of the two finding 
towns of Ghsgow and M.inchcstu to cxpoit, to the 
other, goods to the amount of L.2.000,000 annually, 
and to arrive a icturn to the value of L.l. {/<>(), 000, 
those trans'icrioud bung, through the medium of the 
hunkers, brought into one general account, there re- 
man s only an undischarged balance of L. 100,000. 

But the tendency of the system being to make the 
vholt complicated transactions of an extensive coun- 
try centre in one common account, it may not be 
necissary, even for this balance of L 100 000, to 
send a remittance ol specie, sto : ng that it may be 
transfened. by a draft on ‘■omeihiid p.aee, to a more 
general fund of debt anil ciecit, where it may be fi- 
nally met and liquidated by opposite balances to the 
same amount. Thus, we may suppose the balance of 
L. 100.000, due from Manchester to Glasgow, to be 
discharged by a draft on London, In this case 1 . Lon- 
don comes in the place of Glasgow, as flu- ci edit or , 

of Manchester, the transaction being substa*. ti. lly to 
transfer the debt to the geneial cash account of 
those two places. But Manchester in consequence 
of a favourable balance of trade, mav be the criditor 
ot other towns, as well as the debtor; ami 1 undon 
being credited with the money to be rerun » •!, as it 
was formerly charged with the money to be paid, 
all these insulated transactions are bi ought into one 
general account, on which the balance is struck, and 
it is only for this last and final b; lance that cash 
must be provided. In this highly artificial and cu- 
rious system, the wealthy and populous towns natu- 


* Sec Inquiry into the Nature and J^fvcU of the Paper Credit of Great B /. ain, p. 154. 




^ wally as to a common coritre, all the cash tra(|£- 

of the neighbourhood ; the insulated baJart* 
cos, arising on the commerce of the surrounding 
country, arc formed into new accounts by the money- 
dealers of these towns, who, by $ staple transfer of 
debt and credit in their books, bring them to 11 ge- 
neral balance. This balance they afterwards carry to 
a still more general account ; and thus, at length, all 
the scattered debts of the country arc collected into 
one common account by the bankers of the metro- 
polis, which is then brought to a final balance. The 
metropolis, the centre Of intercourse and trade, is 
. the centre, also, of this vast system of money-deal- 
ing. Here, as to a point, all the cash transactions 
of the country naturally converge, and here the ac- 
count is finally closed by payments in cash. 

In this maimer, all the money-dealing ofthis coun- 
try, which cannot^ be transacted without remitting 
specie, is transferred to Loudon. The payments of 
London, originating in its own extended commerce, 
and in its great wealth and population, are, of them- 
selves immense. These arc still further increased by 
the payment of the interest on the national debt, 
which is issued every quarter from the Bank of Eng- 
* land : and London having also, in the course of the 
lato wars, grown up to be in some degree the com- 
mercial metropolis, both of America and of Europe, 
it lias been found convenient to transfer the payment 
of foreign bills to it from all parts. In consequence 
of these extended tr intact ions, London has its debtors 
and creditors in every quarter of the kingdom. 
It is the general centre of all money-dealing, and 
there being, on this account, a greater demand in the 
country for money in London, than there is in Lon- 
don for money in the country, bills on London are 
invariably sold in the money market, of the country 
for a premium. The currency of every other bank is 
limited in its circulation within particular districts, 
and cannot, therefore, be employed in transacting the 
payments of distant places. But money in Loudon 
is a commodity in universal request, and bills for its 
payment constitute a medium of exchange common 
to the whole country, 

All the various money-dealer? who arc dispersed 
throughout the kingdom, require to be provided with 
n stock of this common currency in order to carry- 
on their business, and, for this purpose, they find it 
necessary to establish a credit on the metropolis, on 
which, for a suitable premium, drafts may be obtained 
from them at all times. By thus transferring the pay- 
ments of the country, to be settled in one general ac- 
count in the metropolis, both the expence and trouble 
of making remittances between distant places lias been 
greatly diminished. It would be interesting if >vo 
could collect any exact account of the progressive 
diminution which took place, inconsequence of this 
improved system of banking, in the expeuce of ma- 
naging the cask transactions of the country, But 
unfortunately tnose instructive facts which illustrate 
the progress and internal structure of society, though 
of far more real importance than the accounts of wars 
and battles, seldom attract the same attention. On 
this account, all traces of them are frequently lost 
before their importance is discovered, and the future 
inquirer finds himself reduced cither to glean from 
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oral tradition, or from the passing and imperfect re* Banking, 
cords of the dtty, the scanty materials of domestic 
history. From some inquiries on this subject, made by 
u Committee of the House of Commons in 1780, wq 
find, according to the evidence of several of the col- 
lectors, that, before this period, the mode of remitting 
the public revenue to the treasury was both irregu- 
lar, cumbersome, and expensive. In Scotland there 
was no certain or regular channel of remitting to the 
metropolis, and the remittances were not only very 
uncertain as to the time, but the collectors, not being 
always able to procure bills, were frequently under 
the necessity of remitting to the Hecoiver-General the 
actual money which they had collected. In differ- 
ent parts of England the same difficulties had, at a 
former period, been experienced in the remitting of 
the public revenue. From about the year 171*0, it 
appears, that a premium had been paid to those who 
undertook the charge of remitting the money, of 
from ‘JOs. to i>s. (kl . per cent, This premium, as tho 
country advanced in wealth and industry, was gra- 
dually diminished, and about the year 1778, it was 
entirely done away, the dates of the hills drawn on 
London being also at the same time shortened. Jit 
1 7 (it, the collector of the Wales district paid 7s. pet 
cent, for bills on London, and in 177 *, a premium of 
sis. (id. per cent, was paid by the collector of Dorset- 
shire, fur bills pa) able on* London at M) days date. 

Even so late as the year J?80, though the collectors 
found no difficulty in the remitting of the public re* 
venue, it was chiefly from merchants and manufac- 
turers that they procured bills on the metropolis, 

Only a small part of their remittances wore made 
through the medium of the country hanks, ami in 
all cases security was required for the whole sum re- 
mitted, Since the general establishment of banks, 
and the consequent increase of commercial confi- 
dence, the largest sums are now remitted from the 
remotest parts with the most perfect regularity, and 
without cither premium or security: the only advan- 
tage derived by the hanker from the transaction, be- 
ing the usq of the money for a certain number of 
days, varying in propoition to the distance from 
London. 

All those complicated payments of the country, Mode of 
which are transferred to London, are finally settled ^Mliny: tli« 
by the London bankers, villi specie or with notes of 
the Bank of England, it being tho practice to use p^Bimks 
no other currency in the payments of the metropolis ; in Loudon, 
and in managing those extensive money-dealings, they 
still uet upon the principle of collecting the insulated 
transactions of individuals into one common account, 
and this account is brought to a general balance. Eor 
this purpose a clerk, it appears, is dispatched from 
each banker, at an appoint! d hour in the altcrnoon, 
and a meeting of the whole having taken place m :: 
room provided tor the purpose, each clerk exchange* 
tho drafts on other bankers, received at Ins own 
house, for the drafts on his own house, received at the 
houses of other bankers. The balances of the stive*- 
ral bankers being then transferred from one to ano- 
ther, in a maimer which il is uwk eessary to explain 
in detail, the several accounts art; finally wound up by 
each clerk into one balance, and it is only for this 
single balance that each banker has to provide spvci* 
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Hanking, or notes. By this contrivance, so great a saving of 
cash is effected, that though the daily transactions of 
those bankers are calculated to amount to nearly 
L. 5,000,000, about L. 220,000 of bank-notes is ge- 
nerally found sufficient for the discharge of the seve- 
ral balances due at the settlement of the account. 
Other devices are also put in practice by these active 
and ingenious money-dealers, for economising the 
* use of cash. Many bankers arc allowed to have a 
general cash-account with the Hank of England, in 
which, if they ure careful to keep a supply of good 
bills, they may always procure whatever cash they re- 
quire on a day’s notice. For the same purpose also 
of preventing any waste of the circulating medium, 
accredited brokers are in the habit of hourly walking 
Lombard Street, and of borrowing the superfluous 
cash of one broker and lending it to another, for a 
day, a week, or any longer period, to be repaid when 
called for; and so nicely is the scale adjusted by 
those various devices, that the most opulent houses 
arc frequently accommodated with a supply of cash 
before three o’clock, to he repaid by a draft at the 
general balance of accounts, which takes place in 
the afternoon. # 

The recent policy of the Hank of England has 
also tended greatly to favour those economical con- 
trivances of tlie inferior bankers. The daily demand 
made upon them by the Hank for the amount of bills 
accepted and payable at their several houses, is of 
course considerable, and was formerly made at an 
early hour, before the notes were issued for bills dis- 
counted on the same day, and without any previous 
notice to the bankers of the demands for which they 
might be liable, and of which they had no means of 
judging. For some time past the Hank lias adopted 
a different practice, having notified the amount of the 
demand at an earlier hour, and taken paynu nt at four 
in the afternoon, receiving for part of the sum such 
drafts or bills as the bankers limy happen to hold in 
place of bank-notes. 

In consequence of all those contrivances, the cir- 
culation of London is carried on with the smallest 
possible quantity of currency which is consistent 
with the regularity of its payments; and any sudden 
reduction, therefore, in the amount of its circulating 
cash, would ultimately lead to a state of general in- 
solvency and suspension of confidence. Hills and 
drafts from all quarters of the country being also 
made payable in London, and accepted by the differ- 
ent bankers, and a failure in any one of those pay- 
ments being deemed an act of insolvency, it is evi- 
dent that any general derangement of credit in Lon- 
don must spread far and wide throughout the king- 
dom. The punctuality of the London payments is 
necessary to sustain and regulate the whole paper 
credit of the country ; and these payments being 
made exclusively in Hank of England notes, the cir- 
culation of those notes cannot, in any case, be mate- 
rially reduced with safety to the community. Prior 
to the restriction act, there was no risk of any un- 


do* increase in the circulation of bank-notes, as thc^ Sinking* 
excess would have been immediately returned i n 
change for specie. But the Bank, being now released 
from its obligation to pay in specie, and being thus 
closed against any return of its superfluous notes, its 
circulation may be increased at the discretion of its 
directors ; and, in these very peculiar circumstances, 
it is the opinion of Mr Thornton, f that the true 
policy of the Bank is generally to allow its circu- 
lation to vibrate within certain limits; to resort, 
when the temptation to borrow in the way of dis- 
counts is too strong, to some effectual principle of 
restriction, but in no case materially to reduce the . 
sum in circulation ; to afford a slow and cautious ex- 
tension of it, as the geucral trade of the kingdom is 
enlarged ; and to allow' of a temporary increase, even 
beyond its usual limits, in a season of extraordinary 
difficulty or alarm. 

It is justly observed by Dr Smith, after lie has ex- 1>i«a,Uaii- 
plained all the advantages of banking, that the com- tagr* mci- 
nicrcc and industry of a country cannot be so secure ,0 a 
when managed with paper money, as when nmnaged 
with a currency of gold and silver. “ The gold and 1 
silver money which circulates in any country,” he 
observes, “ may very properly he compared to a 
highway, which, while it circulates and carries to 
market all the grass and corn of the country, pro- 
duces itself not a single pile of either. The judi- 
cious operations of hanking, by providing, if* I 
may be allowed so violent a metaphor, a sort of 
waggon-way through the air, enable the country 
to convert, as it were, a great part of its high- 
ways into good pastures and corn-fields, and there- 
by to increase very considerably the annual pro- 
duee of its land and labour. The commerce and in- 
dustry of the country, however, it must be acknow- 
ledged, though they may bo somewhat augmented, 
cannot be altogether so secure, when they are thus, 
as it were, suspended on the D&'dalian wings of paper 
money, asw hen they travel about upon the solid ground 
of gold and silver. Over and above the accidents to 
which they are exposed from the unskilfulness of the 
conductors of this paper money, they are liable to 
several others, from which no prudence or skill of 
these conductors can guard them.” ( Wealth o/’AVi- 
lions. Buchanan’s edit. Vol. I. p. 508.) 

'Flic necessary effect of every system of paper cur- 
rency is, to encourage the principle of commercial 
credit.. This is, indeed, the foundation on which it 
is ruis-ed. and the more widely the circulation of pa- 
per is extended, the more closely will the mercantile 
community he knit together by the artificial ties of 
confidence and credit. Wherever there is trade, 
there must no doubt be credit. But where banks 
are generally established for the purpose of circulat- 
ing paper money, credit must be augmented tenfold, 
seeing that, in such circumstances, no one can re- 
ceive a payment without becoming a creditor. It is 
an evil, therefore, inseparable from any system under 
which a currency of the precious metals is supersed- 


* Bonsanquet’s Observations on the Report tf the Bullion Committee . 

| Inquiry into the Nature and Effects of the Pape > Credit of Great Britain , p. 295. 
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cd by one purely conventional, that while a useless 
is thereby saved td the, community, and 
while its capital also acquires an increased degree of 
activity, the trading part of society are brought into 
such a state of general dependence, that every man 
may be said, in some degree, to rest upon his neigh- 
bour, and the whole to rest upon the principle of confi- 
dence in each other. The banker’s notes obtain a gene- 
ral circulation; no demand is made upon him for their 
payment in cash, because the public believe that ho 
has property to pay them. The banker, in like manner, 
discounts the merchant’s bills, from an opinion of his 
solvency, and the merchant, in giving credit, is guid- 
ed by the same rule. Confidence, in short, is the 
charm which holds the whole together, and while this 
principle prevails, no evil will result from this com- 
plicated system of credit. Bank-notes will circulate 
freely — there will be no great demand for specie — 
and the merchant will always be enabled to convert 
his bills into cash. In these circumstances, every 
expedient will be adopted to spare the use both of 
notes and of specie. The merchant will naturally 
be anxious to reduce as low as possible the stock of 
cash which he reserves for occasional demands ; in 
many cases he will trust to accident for providing 
funds, such as to the sale of his goods, or to his cre- 
dit with his hanker ; while the banker, who provides 
ix cheap instrument of exchange in place of a more 
expensive one, and whose profit consists in lending it 
on the same terms, has, in like m;umer, a strong 
inducement to increase tlie circulation of liis paper, 
and, trusting to liis credit, to diminish the specie re- 
served for its payment. While the system is in this 
manner strained to its utmost pitch, the merchants ma- 
naging the commerce of the country with the smallest 
possible quantity of paper, and the bankers circulating 
the paper with the smallest possible quantity of specie, 
let us suppose, that from whatever cause, either from 
the alarms of war, or from a succession of bank- 
ruptcies, the principle of mercantile conlidence be- 
gins to fail. In this case, the former ties by which 
merchants were connected with each other arc now 
broken ; the usual channels of circulation, by which a 
small quantity of cash rapidly passing from one 
hand to another, served for transacting the payments 
of the community, are interrupted, and the money in 
circulation is, in consequence, found insufficient for the 
punctuality of mercantile payments. The supply of 
currency, however, in place of being increased, is 
still further diminished ; the bankers, from the fears 
natural to their situation, limiting the circulation of 
their notes, and refusing to accommodate the mer- 
chant, as before, by discounting his bills ; and the 
public, in their turn, discrediting the paper of the 
banks. This general failure of confidence immediate- 
ly produces alarming bankruptcies, many merchants 
stopping payments, not from a want of property, 
but from a want of cash ; a run commences on the 
banks for specie, many of whom are, in consequence, 
obliged to suspend their cash payments. The Bank 
of England being the great repository of gold in this 
country, the demands of the country banks for spe- 


cie gradually centre in the metropolis, die banker* 
generally disposing of the property which they hold in 
the public funds and other Government securities, and 
demanding from the Bank of England specie for 
whatever quantity of its notes they can collect. The 
Directors of the Bank, astonished by this alarming 
drain of their cash, naturally contract the circulation 
of their paper. But the transaction's of die metro- 
polis having been hitherto managed with the most 
exact frugality, both of notes and specie, this sudden, 
diminution of its circulating cash must leave the money- 
dealers unprovided with funds necessary for their im- 
mense payments, and must thusderange the wholeeco- 
nomyof that cornplicatedsystem which has been raised 
upon die frail foundations of confidence and credit. 
The disorder arising in the metropolis, from a want of 
cash, will soon extend itself to the remotest extre- 
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ini ties of the kingdom. In the mutual dependence 
created by credit and confidence, the failure of one 
merchant involves others in the same fate, bankrupt- 
cies multiply in every quarter, and the alarm in- 
creases with such rapidity, as to threaten a general 
subversion of credit and confidence throughout the 


country. * 

In such a disordered state of the circulation, all Policy to be 
tlie inferior banks are naturally induced, from a pro- 
dent regard to their own safety, to limit the issue of j/ nj r.j a n<i in 
their notes, by which means the scarcity of cash is a disordered 
increased, and the evil greatly aggravated. But the sfatti of tbe 
Bank of England cannot safely act on such a con- Cu dilation* 
tract cd policy ; for it is evident, tliat the general dis- 
credit of bank-notes is occasioned by the alarm pre- 
vailing in the country, and that, while this alarm con- 
tinues, the Bank may be drained of its specie by the 
most limited circulation of its notes, which will be 
returned upon it as fast as they are issued. In all 
such cases, therefore, the only safe course for the 
Bank to pursue, is rather to enlarge the circulation 
of its notes, that the alarm may be quieted, and that 
the supply of currency may be perfectly adequate to 
effect the daily payments of London, of which the 
punctual discharge is necessary to the solvency of 
the country at large. It is not to be wondered at, 
however, if the Bank, while the nature of paper cir- 
culation, and of the evil* to which it is exposed, were 
but imperfectly known, should not always have un- 
derstood its true interest, and should therefore have 
hesitated to embrace a policy so unusual, and appa- 
rently^ hazardous. In the course of the year 1 793, Jntemip- 
thc country was agitated by a sudden and general tionofCrc- 
alarm. Tlie scarcity of money was extreme, and dit 111 
paper was discredited. Numerous bankruptcies took 
place, and there was a great demand among the 
country banks for specie, which the Bank of Eng- 
land was as usual ultimately called upon to suppfv. 
Embarrassed by the drain of its specie, the Directors 
of the Bank refused to accommodate several great and 
opulent country banks wdm applied for assistance, 
and they were also unwilling to augment the issue of 
their paper. Immediate and important failures en- 
sued, and the increasingalarm and distress for money 
in London, plainly showed that the- relief of the 


* Buchanan’s edition of Smith’s Wealth of Nations, additional volume, p. 99 - 
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Linking. country was necessary to the solvency of the 
metropolis. It did not appear, that, at this period, 
the notes issued by the Bank of England were fewer 
than usual, but, owing to the failure of confidence 
among mercantile men, they circulated more slowly, 
and they became in this manner inadequate to trans- 
act the immense payments of London, with the same 
regularity as before. 

The Bank of England, not deeming it expedient to 
enlarge the issue of its paper, a remedy of exactly 
the same nature was administered by Parliament. A 
loan of Exchequer bills, to the amount, if required, 
of L. 5,000,000, w as directed to be made to as many 
men bants, giving proper security, as should apply. 
Such were the salutary effects of this measure, that 
the very expectation of a seasonable supply of w hat 
could be immediately converted into cash, diffused a 
general feeling of confidence ; the punctuality of 
the London payments was restored, and the credit 
of the country began to recover. Of the sum pro- 
posed to be granted by Parliament, applications were 
made for L. 8,855, 6£4, some of which being either re- 
jected or withdrawn, the actual sum issued from the 
Exchequer amounted to L. £,£02,000, which was 
punctually repaid w itliout either apparent difficulty or 
distress. The effect of this measure was to supply the 
community with a temporary currency, in place of 
that which had fallen into discredit, or which had 
been withdrawn from circulation by the caution of 
the banks ; and its advantages were evinced by the 
speedy restoration of mercantile confidence, and by 
the increased facility of raising money, which was 
previously felt both in the metropolis and in the 
country at large. * 

Jntcrrnp- This state of confidence continued, with little in- 
tion of Cic- terruption, until the year 17<j5. At this period, the 
dir in 17<>7, Bank, in consequence of the large advances which it 
had made to Government, was under the necessity 
l*uvnu>nU of retrenching the sum usually allotted for the dis- 
by the Bank count of mercantile bills. A scarcity of cash w as 
of England, soon felt among the merchants and money-dealers of 
the metropolis, and the threatened invasion of the 
v country, during the year 17!)6, concurred to spread 
a general alarm, which naturally gave rise to the dis- 
credit of' bank-notes, and to a demand for specie. 
About this period, several banks in the north of Eng- 
huid were under the necessity of suspending their cash 
payments, and the alarm of these failures soon reach- 
ing the metropolis, the Bank of England wifs sub- 
jected, about, the beginning of the year 1 797 * to an 
alarming drain of specie, partly to supply the de- 
mand of the country banks, and partly from the re- 
turn of its own discredited notes. Jn order to cheek 
this increasing pressure, the Bank diminished the 
circulation of its notes, which having, for several 
years before, amounted to nearly L. 1 1 ,000,000, and 
having been reduced, for some time, to between 
L.fl, 000, 000 and L. 1 0,000, 000, w ere, at this particular 
period, brought down to between L. 8,000, 000 and 
L.<J,000,000. From a combination of all these cir- 
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ciimatAnces, therefore, namely, the alarm in the couny inking, 
try — thediscredit of country bank-notes— the pres^.rf 
demands of those banks for specie, all centering in the 
metropolis,— and, lastly, the undue restriction of its V 

issues by the Rank, such a scarcity of cash was pro- 
duced in London, and such an alarm followed, that 
the run upon the Bank of England for specie, so far 
from abating, continued to increase with ail alarm- 
ing rapidity. In these circumstances, the Directors 
communicated to the Chancellor of the Exchequer 
an account of the precise reduction which had taken 
place in the amount of their cash, the consequence 
of which was, that an Order in Council was at length 
issued, on Sunday the £(jth February, restraining 
the Bank from all further payments in specie. An 
act of Parliament was soon after passed, confirming 
the restriction on the cash payments of the Bank ; 
and this principle has been since continued, by suc- 
cessive acts of Parliament. By the last act, passed 
in April 1816, it is continued for two years from 
that date. 

An event so unlooked-for and unprecedented ns a 
stoppage of payments by the Bank of England, pro- 
duced, at first, a general feeling of astonishment and 
alarm ; ami as the executive government had inter- 
fered, on its own discretion, to suspend the obliga- 
tions of the Bank to its creditors, it was necessary 
that the sanction of the Legislature should be obtain- 
ed for this extraordinary exercise of power. The 
w T holc matter being therefore referred to the consi- 
deration of Parliament, long and anxious discussions 
took place, on the causes which had given rise to 
this great convulsion in the mercantile world, am! 
on the policy to be pursued, in a state of things so 
wholly unexpected. Parliamentary committees were 
appointed, with power to examine the officers of the 
Bank, both as to the general state of its alfairs, and 
as to the circumstances which led to its present em- 
barrassments; and by the labour of these committees 
joined to the able publications of individuals on the 
subject, such a precise and accurate account lias 
been collected respecting all the facts of this extra- 
ordinary case, that it lias not only been made dear 
in itself, but a new and steady light lias been thrown, 
by the information disclosed, on the general princi- 
ples of paper currency. We shall briefly consider, 
on these general principles, to wlmt causes this me- 
morable suspension of cash payments by the Bank of 
England was chiefly owing. 

It is obvious, from the very nature of banking, Rangers to 
that the stock of specie reserved by a bank for the "Inch 
payment of such demands as may be made upon it, 
cannot bear any proportion to the amount of 
notes in circulation ; a »d that, if a certain |.ropoition 0t |. 
of these notes should at any time be suddenly icturn- 
ed for payment, a suspension of its cash payments 
must be the inevitable consequence. This is an evil 
inherent in the very nature of paper currency, 
against which no caution can duly provide, since the 
profit of the banker is exactly in propoition to the 


* Report of the Commissioners to the House of Commons . 
Bmhanan’s edition of Smith's Wealth of Nations, additional volume, 
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, BanicnW excess of his circulating paper over the specie reser- 
for its payment. 

A bank, and more especially a national bank, may 
be subjected to demands for specie from cither of 
the two following causes : 1st, Ffoin an unfavourable 
balance of trade j or, 2dly, From domestic alarm. 

1. When the imports of a nation exceed its ex- 
ports, a balance of debt will remain due to foreign 
countries ; and in the country which owes the ba- 
lance there will be a greater demand for money 
abroad than for money at home. If the unfa- 
vourable balance of trade continues, the demand 
for money abroad, with which the balance nmy he 
discharged, will increase, and foreign money, or bills 
on foreign bankers, will be sold for a premium. In 
this case, there arises a temptation to export the 
coin of the country, which, from the state of trade, 
has become more valuable abroad than at home ; and 
where a national bank is established, whose notes 
are convertible into cash at the will of the holder, it 
may undoubtedly be exposed, by an unfavourable 
balance of trade, to demands for specie to a consi- 
derable amount. But, in the nature of things, the 
drain of specie from this cause must be slow and 
gradual, and where a bank has ample funds where- 
with to purchase specie, it can hardly ever, in this 
case, he driven to the exceptionable measure of sus- 
pending its cash payments. The Bank of England 
has frequently been exposed, from this or from simi- 
lar causes, to a regular drain of its specie; but its 
credit was in no danger from those demands, because 
its coders could always be replenished fast as they 
were exhausted. Prior to the great recoinage, in 
1 77 the gold currency of this country was in a 
very debused state ; the market price of gold rose, 
in consequence, above its mint price ; and the value 
of bank-notes was lowered to the standard of the 
debased coin, for which they were currently inter- 
changed. In these circumstances, it was a profit- 
able transaction to procure bank-notes for their no- 
minal price in light and worn guineas, and to return 
them upon the Bank for the same nominal price in 
guineas of their standard weight, which last were 
melted down and sold for bank-notes at the market 
price of bullion ; and these notes w r ere immediately 
returned upon the Bank in exchange for a new sup- 
ply of standard guineas, to be again melted and sold. 
In consequence of this state of the currency, the 
Bunk of England was subjected to a constant and 
regular drain of its specie, and to a very great un- 
nual expcniv in replacing the guineas of which it 
was drained. But there was no risk that this drain, 
however expensive and troublesome, would ever lead 
to a suspension ol* its cash payments, because it was 
regular and gradual, and subject to calculation ; so 
that, as long as the Bank had wherewithal to pur- 
chase guineas, they could always be provided in suf- 
ficient quantity to answer the demand. 

In like manner, though a public bank, from an un- 
favourable balance of t»ade, or from a great expendi- 
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trite abroad, may undoubtedly be exposed to ah in- Banking 
convenient drain of its specie, it seems scarcely pos- ' 

Bible that this drain can be so rapid us to endanger 
its credit. It is not in the nature of trade to pro- 
duce any such sudden and unexpected crisis. The 
operations of trade always leave time for some pre- 
vious arrangement, and they have generally some 
respect also to the convenience of all the parties 
concerned. It is well known, for example, that in 
the case of a heavy accumulation of foreign debt, from 
whatever cause, the balance is more frequently dis- 
charged by an exportation of goods than of specie. 

The effect of foreign debt is to depress the exclmnge ; 
an unfavourable exchange, or, in other words, the 
high price of money abroad, operates as an induce- 
ment to export goods; the exporter, besides his 
usual profit, gaining an additional profit equal to the 
difference of the exchange. It will always be ob- 
served, therefore, that a great foreign expenditure is 
very soon followed by a large exportation of goods, 
and though specie may be partly remitted for its dis- 
charge, the produce of the country is found to an- 
swer the purpose equally well. From the year l 793 ‘ 

It) 1797> the foreign exportation of this country on 
the Continent of Europe and to the West Indies, 
amounted to L. 33,510,779 » # and in consequence 
of these heavy cxpcnccs abroad, the Bank was sub- 
jected to demands for specie to a considerable 
amount. But though the Directors of the Bank, in 
their correspondence with the Government, com- 
plain heavily of the loss of specie which the Bank 
had experienced, and though, in February 17,96’, 
they even go the length of formally recording it as 
their opinion, that any farther advance to the Em- 
peror of Germany, or any foreign state, would be 
fatal to the Bank, f this opinion seems evidently 
to have been the icsult of undue apprehension, and 
to have been expressed strongly for the purpose of 
deterring the Chancellor of the Exchequer from per- 
severing in his system of lavish advances to foreign, 
powers, the effect of which, they justly conceived, 
would be injurious to the Bank, by subjecting it to a 
farther and very inconvenient drain of its specie. But 
since, in the course of the three several years of 179 L 
179,7, ami 1796, the foreign expenditure of the coun- 
try amounted to something more than L. 8,000,000, 

L. 1 1,000,000, and L. 10,000,000, without injuring 
the credit of the Bank, it can hardly be believed 
that an additional expenditure of L. d, 000,000, or 
even L. 4,000,000, could have given such a suddeu 
shock to its credit, as to have occasioned the sus- 
pension of its cash payments. Nor do the Directors, 
although they express generally their uueasiness at 
the drain of their spceic, ever seem to have contem- 
plated such a catastrophe. On the contrary, the 
Governor and Deputy-governor, when examined be- 
fore the Secret Committee of the House of Lords, 
state that they did not apprehend imminent danger 
previous to the 2 1st February 1797. f From all 
these; circumstances, therefore, it appears that the 


* Report of the Lords 9 Committee of Secrecy, Appendix, p. 107. 

f Copy of a Resolution of the Court of Directors of the Bank of England, 13 th February 1796* See 
Report of' the Lords' Committee of Secrecy, p. 80. 

i Report of the Lords Committee of' Secrecy, Minutes of Evidence, p. II. 
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Banking, drain of specie to which the Bank was subjected in 
^ *** consequence of the great foreign expenditure of the 
country previous to the year 1797* * nr in consequence 
of any unfavourable balance of trade, though con- 
stant, was confined within certain limits ; that provi- 
sion could have been made for it ; and that, though it 
imposed on the Bank a certain annual expence, yet, 
with due exertion to procure the necesviry supplies 
of specie, it could never have been fatal to the cre- 
dit of so great an establishment. 

* 2. The drain of specie to which a great national 

bank may be subjected from the prevalence ot a ge- 
neral alarm, is in all respects different from that 
which may be produced by a great foreign expendi- 
ture, or by the fluctuations of trade. The impulse 
given by panic is, in its very nature, sudden and in- 
stantaneous. It generally terminates also, and that 
speedily, in some violent crisis. If we suppose, there- 
fore, that a bank, which circulates its notes exten- 
sively, suddenly falls into discredit, that from some un- 
known cause, a sudden suspicion of its solvency seizes 
all the holders of its notes, it is obvious that all these 
persons, under the violent impulse of their fears, will 
rush at once to the bank with notes in exchange lor 
specie ; and it is equally certain, that whatever funds 
a bank may ultimately possess, its stock of specie 
must be speedily exhausted by such a sudden inun- 
dation of its discredited notes. In this case its cash 
payments must be suspended for a time, until the 
alarm of its creditors be dissipated by a full disclo- 
sure of its affairs. Such being the fatal operation 
of domestic alarm on the credit of a bank, it can 
scarcely be doubted that this was the immediate 
cause of the catastrophe which befel the Bank of 
England in 17,97; more especially, as we find that 


it was exposed for more than two years to the drain Joking, 
of specie occasioned by foreign expenditure, wi^k^^Y - ^* 
out any injury to its credit, while one single week 
or little more of domestic alarm, terminated in a 
suspension of its ca»h payments. On 'IWsday the 
21st February, the Directors of the Bank were so 
alarmed by the increasing demand for specie, that 
they communicated to the Chancellor of the Ex- 
chequer the precise reduction which had taken place 
in the amount of their cash. In the course of the 
preceding week, the drain of guineas had been con- 
siderable ; but after Tuesday the 2 1st, it continued 
increasing with the most alarming rapidity, insomuch 
that, according to the evidence of the Directors, the 
demand for specie, on the two last da) s of* the week, 
exceeded that of the four preceding days. This is 
the great and conclusive fact, which points at once 
to the cause of the ruin which was impending over 
the Bank. It was not so much the actual loss of 
specie which excited apprehension, its cash having 
been lower both during the American war and in the 
year 17H2; hut the unparalleled rapidity with which 
the drain increased, was the alarming circumstance 
which defied all precautions, and which finally render- 
ed the suspension of cash payments by the Bank an 
act of overruling necessity. Its stock of specie had 
no doubt been previously reduced by the demand 
arising from an unfavourable balance of trade, and 
this would naturally tend to bring matters more 
speedily to a crisis. But however well replenished 
the Bank might have been with specie, the demand 
was increasing at such an accelerated rate, that, in 
tlie course of a few days more, it would have been 
quite sufficient, without the help of any other cause, 
to have drained it of its last guinea. * 


* That the embarrassments of the Bank wore occasioned by the demand at home is plain, from the fol- 
lowing evidence of Mr Giles and Mr Kuikes, before the Lords’ Committee of Secrecy: — 

Mr Giles was examined as follows : — 

44 Has the Bank of England lately experienced an unusual drain of cash? — Most certainly. 

44 Are you able to ascertain how far this drain was wholly, or in part, occasioned by demands for cash 
from different parts of the country ? — It was owing, in great part, to demands from the country : indirectly 
from the country, but directly from the bankers in London (who are to supply the country) upon us. 

“ Whether, by the effects of this drain, the balance of cash remaining in your hands has been reduced 
considerably below the amount at which it has usually been maintained?—' The cash of the Bank has, of late, 
been considerably reduced. 1 have known it a great deal lower ; but, on this occasion, the demands have 
been unparalleledly rapid ; they have, of late, been progressively increasing, but, in the last week, parti- 
cularly so ; and we had every reason to apprehend that thoo demands w'ould continue, and even increase. 

44 Whether such reduction had been continuing in an increased proportion in the balance remaining in 
your hands up to the date of the minute of Council transmitted to you ? — We have generally answered this 
question in our preceding answer ; but, wo beg leave to add, that, the demands have been progressively in- 
creasing in the course of the last week, and in the last two days exceeded the demands of the four preced- 
ing days.” 

Mr Giles and Mr Kuikes were examined as follows : — 

4 ‘ Do you think the restriction made by the order of Council of the 26th of February was necessary ?— 
Certainly. 

“ Do you consider it as necessary to the interest of the Bank ? — The rapid drains we had upon the 
Bank, and the continuance of them, made us think it advisable to communicate to his Majesty's Ministers 
the situation of the Bank, that they might, in their wisdom, use such means as they might think expe- 
dient., 

44 When was that communication made to the Chancellor of the Exchequer ? — We think the first was on 
Tuesday the 2 1st of February; the drains not only continued but increased, and so rapidly tlie last day or 
two, that we communicated it to the Chancellor of the Exchequer on Saturday, and had the honour to meet 
his Majesty’s Ministers on the Sunday* 
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The act restricting the Batik of England from ' cur, we may observe, that the foreign exchanges of a Banking. 


shying its notes in specie, or rather the act by which 
Reasons for j t obtained this privilege, was, when it was first pass- 
the Smmii. ec, » j ustified b y the necessity of the case. The alarm 
■ion of Cash was so general, that no other eJt^cdicnt remained to 
Payments save the credit of the Bank. But all sudden and 
by the Bank violent alarms are in their own nature of short dura- 
tion ; and when the Parliamentary inquiry, which 


ot Enftltinrt 
considered. 


was commenced into the affairs of the Bank, disclos- 
ed in its favour a large balance of accumulated pro- 
fits, all suspicion of its solvency, and all farther alarm, 
was immediately done away. In these circumstan- 
ces, the privilege of refusing specie for its notes be- 
ing still continued to the Bank, it was necessary to 
justify this proceeding on different, grounds from 
those urged in favour of the original measure ; and 
with this view, Mr Thornton, the great advocate of 
the Bank, insists, that, to have enforced the resump- 
tion of cash payments, after they wore once suspend- 
ed, at any subsequent period of the last war, w ould 
have endangered the credit of the Bunk as much as 
when the first restriction act was passed ; — that, aftec 
the conclusion of peace, the country was embarrassed 
by an unfavourable balance of trade, proceeding 
chiefly from the necessity of making large importa- 
tions of corn, in order to supply the deficiencies of 
two successively bad crops, — that the Bank must, in 
consequence, have been exposed to a continual drain 
of its specie, — and that the restriction on its cash 
payments was, therefore, still necessary, as a securi- 
ty against this danger. 

We have already endeavoured to show, that the 
chain of specie to which an unfavourable balance of 
trade may subject the Bank, can never he such as to 
endanger its credit, because, in ‘such cases, the de- 
mand is neither so rapid nor so considerable as to 
preclude the Bank from providing the necessary sup- 
ply of gold. Where trade is in such a state, indeed, 
tin* Bank will be exposed to a considerable annual 
expence in procuring specie. The punctual and ho- 
nourable discharge of its obligations to the public 
will frequently be found to be both inconvenient and 
expensive, and its Directors will naturally he desirous 
to bo free from that which increases responsibility, 
and diminishes profit. But, unless in the case of a 
general alarm, and discredit of bank-notes, it does 
not seoin that a suspension of cash payments can 
ever he necessary to the safety of a bank. It de- 
serves to be considered also, that an unfavourable 
balance of trade, accompanied by an unfavourable 
exchange, is in its own nature of short duration. It 
is an evil which tends to redress itself ; a large im- 
portation of goods, necessarily leading to an exporta- 
tion in the same proportion. But, although it is not 
consistent with the plan of the present article to en- 
ter fully into the subject for the consideration of 
which at greater length other opportunities will oc- 


country may be influenced by the state of its currency 
at hotne, as well as by an unfavourable balance on its 
foreign trade ; and as it is of the first importance to 

mark thedistinctionbetweenanunfavourableexchange 

proceeding from the state of trade, and an unfavour- 
able exchange proceeding from the state of the curren- 
cy, since the least want of accuracy in this essential 
point must throw the wdiole subject into confusion, it 
is material to remark, that the unfavourable state of 
the exchange, and the demands for specie to which 
the Bank was in consequence exposed, which are 
urged by Mr Thornton as reasons for continuing the 
restriction on cash payments, have always been as- 
cribed by those who deny the necessity of that re- 
striction, not to the state of trade, biSPto the depre- 
ciation of the paper, in consequence of 4hat over- 
issue which they maintain to have taken place very 
soon after the Bank was released from its obliga- 
tion of paying in specie. Mr Thornton insists, * 
that if the Bank had been opened to demands 
for specie, it might, in consequence of the unfa- 
vourable state of the exchange, have been ex- 
hausted of its cash ; and that, to guard against this, 
it w'iih still necessary to continue the suspension of 
its cash payments. According to the opposite hy- 
pothesis, it is maintained, that the state of the ex- 
change, to which Mr Thornton refers, was connect- 
ed not with the state of the trade, but with the state 
of the currency, — that the Bank being now closed 
against any return of its notes, had issued them in 
excess, — that having, inconsequence, fallen in value, 
it became profitable to return them upon the Bank 
for specie, — that the demand for specie, ot which 
the advocates of the Bank complain, was in reality 
produced by the depreciation of its own notes, — and 
that the reasons, therefore, assigned by Mr Thornton 
for the continuance of the restriction, rather prove 
the necessity of reinforcing on the Bank the obliga- 
tion of paying in cash, by which means its currency 
being restored to the value from which it had fallen, 
the demand for specie would have ceased ; and Bank- 
notes and specie would have been demanded indiscri- 
minately. The one would have answered all the 
purposes of the other, and the business of the 
country would have been transacted, as before, 
with a mixed currency of paper and of gold. It 
is not to be supposed, indeed, that there were no 
such occurrences in the history of the country, pre- 
vious to the year 1 797, as unfavourable balances of 
trade, large importations of corn, in consequence of 
scarcity, and heavy foreign expenditure, in conse- 
quence of war. The Bank, from the time of its first 
establishment, has had to encounter all the fluctua- 
tions incident, to peace or war. It has also been ex- 
posed to drains of specie from unfavourable balances 
of trade, as well as from the debased, state of the 


“ Were not the drains from Tuesday the 21st of February to the Saturday inclusive, much greater and 
more rapid than they had been in the whole of the preceding week ? — Certainly ; they were unexampled. 

** Did you apprehend imminent danger previous to Tuesday the 21st ? — We cannot say we did. 

“ When did you first apprehend imminent danger ?— -We cannot say we apprehended any imminent dan- 
ger, but from the fears of the drains continuing. Not wishing to risk the drains continuing, we submitted 
it to the Chancellor of the Exchequer.” — Report of the Lords 1 Commit fee of Secrecy* Minutes, March 1797- 
* Inquiry into the Nature and Effects of the Paper Credit of Britain, 115. 
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Banking currency; but It \vM r.ot until the year 1797, that 
v-i ^ s « - ^ pr/ its Directors, as a scanty against those inconve- 
niences, bethought llieim-ilves of the singular ex- 
pedient of dishonouring their own notes. In form- 
er periods too, the credit of the Bank was nearly 
(subverted by domestic alarm. A ease of this na- 
ture occurre d in the reign of Queen Anne, when, 
from tlu* appuhen^ion of a French invasion, the 
Bank was assailed by an alarming demand for specie. 
Tile alarm, however, as is usual in all such cases, 
soon passing away, the credit of the Bank was entire- 
ly re- established, and payments in specie were of 
cour-e continued doling the remainder of the war. 
The Direct! r.- did not vulture upon the bold step 
of making a temporary alarm a pretext for the'ptr- 
mnneni sicpcftion of their ett'-h payments. They 
reserved this extreme remedy for extreme eases, not 
thinking it applicable to those ordinary casualties 
to niji ,, h all banks arc* necessarily exposed. 
jinn K of At the time when the Bunk of England suspend- 

’-nL’lo.a fi ] j ts payment*, a law r was passed, protecting a 
it^al iciulrr. debtor who ottered its notes m payment against ar- 
rest, though bis creditor, by a common action of debt, 
might still recover payment in guineas, the legal cur- 
rency of tlm country. In 1H10, when guineas be- 
gan to be currently sold for *,*3s. and 2 (>k, in paper, 
a law was passed prohibiting this traffic, and impos- 
ing severe penalties on those who should exchange 
bank-notes ibr less than their nominal value jn gold. 
Tenants, who offered payment of their rents in bank- 
notes, were at the same time protected against dis- 
tress, though they were still liable to a common ac- 
tion of debt or of ejectment. In 181 J, in conse- 
quence of a great landed proprietor announcing that 
be would exact payment of his rents in guineas, an 
act was passed, protecting a debtor who offered Bank 
of England notes in payment of his debt against all 
farther proceedings. The paper of the Bank of 
England became, in this manner, legal tender for all 
existing debit., however depreciated it might he in 
its value, and the law' conferring upon it this import- 
ant privilege .still continues in force, 

(*iiarteri <1 In Scotland, banking has been generally carried on 
tivotlaiul u ‘th great prudence and success. There are at pre- 
sent, in the metropolis of Scotland, three banks incor- 
porated by charter, namely, the Bank of Scotland, 
established by act of Parliament in l(></5 : the Itoyal 
Bank, established by royal charter in 17‘J? ; and the 
British Linen Company, originally incorporated in 
17 Mi, with a capital of L. 100,000. for the encourage- 
ment of the linen manufacture, but afterwards con- 
verted into a bank, for the issue of promissory-notes, 
and the discounting of bills. Those different bunks, 
besides their annual dividends, have been accuum- 
lating a fund of undivided profit, which they have, 
from time tatiine, been adding to their original ca- 
pital. The Bank of Scotland and the Royal Bank, 
have each a capital of L. 1, 000,000, with an additional 
L.300.000 subscribed for, but which has never been 
called up. The capital bfthe British Linen Company 
was lately increased from L'2(>0,000 to L. 300.000. 

Of the country banks in Scotland, it may be re- 
marked, that in most casas -they have been establish- 
ed on the security of ample funds; and having con- 


ducted their affairs with prudence, they have go- f' liK 
nerally increased their original capital, and on 
account have acquired a groat degree of respecta- 
bility and credit. It is a well known fact, that 
among the Scotch banks failures have been much 
less frequent than among the country batiks in Eng- 
land. 

Jn no country, perhaps, has banking been carried Kank °f 
to such an injurious excess as of late years it has 
been in Ireland. The national Bank of Ireland was 
established in 178i$, with an original capital of 
L.fjOO.OOO, raised by subscription, which was lent to 
government at an interest of 4 per cent . It was 
plar\d umlcr the management of a governor, deputy- 
governor, and fifteen directors ; eight of whom, includ- 
ing ihe governor and deputy-governor, were to form 
a court of directors, for managing the concerns of 
the Bank. They were eligible every year, and it 
was provided that one third, at least, of the directors 
should be annually changed. 

In 18 Of), the Bank of Ireland obtained a renewal 
of its charter for twcnty-T>nc years* on condition that ■ 
its capital should he increased by L. 1,000,000 of 
stock, to be raised front the proprietary at the rate 
of Li I”o per ant*, and to be lent to government at 
3 per rent, pvr annum . The Bank also agreed to 
continue the management of the public debt and 
loans, free of cxpcncc to government, during the con- 
tinuance of its charter. 

In 17.07, when the Bank of Euglund suspended it< 
cash payments, the same privilege was extended to 
(ho Bank of Ireland, and after tins period its circu- 
lation was rapidly increased. The following is an 
account of the amount of its notes in circulation at 


different periods; • 


1797 .... * 

. . l. (> 21, 91 7 

1801 

. . 2,2(>(i,47 1 

180i» 

. . 2,1)78,(180 

1808 

. . 2, (>.73, 8ft' 1. 

18(>k 

• • 2,<KS(i, 9.0.9 

1 803 

. . 2..902, 4.78 

1 SOI) 

. . 2,4(>:.,710 

1807 

. . 2,818,140) 

1 808 

. . 2,732,488 

1 809 

. . 3,141,410 

1810 

. . 3,iya,18(i 


This increased circulation of paper appears to 
have f xceeded the wants 'f the community, since it 
was followed by rise in the price of bullion, and 
by tilt* depression of the exchange. About the 
year 1 804, tilts evil had proceeded to such an ex- 
tent, that guineas were openly advertised and sold 
for a premium of U) per cent; and the exchange 
with London was about 17 per cent . against 
Dublin. From this depreciation of the notes of the 
national Bank many serious evils arose. The silver 
currency, which circulated in Ireland, was generally 
in a debased state, and the intrinsic value of the dif- 
ferent coins was not equal to the value for which 
they were current. But by the fall which had taken 
place in the notes of the Bank of Ireland, those de- 
based silver coins became more valuable in the form 
of bullion than in the form of currency. They 

9 
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scriptions, Tfep country wot «randftte<r- ^ .... 
exceptionable cuw^ndyy had it was the p&XMna m*> 
such general }»c£H3ye»£rt£«> *s well a* of spell mfm*» ' 
rous fbrgerie*i*Jid fraud»„^hat the Circulate of* 
for such small sum* was at length prohibited hr 
Notwithstanding the prohibition, those mtet 
tinued to ctfoiuate, the lair w«i HU 

contrivances, and the want pf a better ctmitMcy secur 
ed their circulation. The Bggtk of Irh&bd h*» sinp< 
made an issue of stamped dpttgr^ supply- 

mg the wains of trade, has. in SM WhoOW, re- 



possessed of 
tohH^t * 
To this 

annually Vubi 


■ . T , t^owjUM^tbwe* 

ifira5^ctssn , 

0 g|Sp* of the j$M^Mi#4to be* 
had tab ntemhett council 


medied the evil complained pf. 7* ^ x of discothK wer^*Hl sf^te, Whether, t»*gjWBfe|' dis- 

The premium on guineas, wfcfis, *® 180$, was 10 counts, mo diredtprr had *0 the mend 


per cet /., has since greatly dadraadp. and thg foreign 
exchanges of Ireland have also favour- 

able. In 1808, guineas, wte axcWiged ^ paper 
at a premium of $<L, and paper has siafp# nSen Nearly 
to par. As the Bank of Ireland has in* 

place of diminishing* us circulation, sinpe 1804, the 
cause of this rise in the value of papetf must be 
nought for in the retrenchment; of the notes of Other 
banks. It appears, accordingly* that the number of 
provincial banks has, of late years, been Very consider* 
ably diminish! d in Ireland, and that of fifty banks which 

issued notes m the >ear 1 804, not more than nineteen # , _ ^ ^ — 

icmained in 1812, the others having either failed or men&ed its operations , kbd during the fir& yea* of 
withdrawn from business.* The extinction of so its establishment, its profits ampimtjad to 4yI$5,0S7 
laigc a portion ol the currency would necessarily m- « franca (L. 17^4!4)> being rather than tg 

r lease the value of what remained m Circulation. per ciM* upon itl ordinal capital* Of tlity $ 
The price of Iroh bank-stock has been greatly im- per ednt. #as divided atnong the proprietary the re* 
proved in value within the last twenty years. The* raa&der was invested m 5 per eert* stock, Otfu ftwfc 
following is an account of its price at dmmnrpenods: of reserve , and m the following year, the net profit 


rttf es ■msMltkei 0reg «ate : *<;ir nrbdee4ing& fhhae 
SOOt^^tOudv^fwimaha to elect the directors, of 
whb& three, 'and the. ««#«»> of wbefn one, wen to 
be andprily chanted. ■‘Itrtwe jhwideiFthatAthe d|. 
videftd for the yei> {1804) should nob exceed eight 
j>ft< &nf,, to be paid half-yearly, end thfct whatever 
profit remained Should $0 invested in the public fhpds, 
and allowed to accumulate as a fund of leseryB against 
contingencies. The exchmn. privileges of dfte Bank . 
were granted for (Mein years, commencing from the 
year 1804 1 * 

Under fhmte regulations, the Bank of France com- 


Bank of 
f ranee. 


179® January 90 far ten}- 

17 99 January 1 15 

1802 January 179 

1804 January 140 

1810 , 189 

1816 September 814 

Dividend on Irish bank-stock at different periods. 

1798 64 per cent. 

1801 6l 

1803 ’ It * 

Bonus in 18Q3 S 

1816 # 1(T s 

In VwHx t^e progress of bi^h%, as of every 
other domestic improvement, was retarded by the 
convulsions of the re»olutiaru r But hi th» year 
1803, when the peace of the continent appeared to be 
secured, and tranquillity prevadedat home, die dtfer- 


amouoted to 4^638,^8 ftaflcs(L. 193,850). In die lat- 
ter pai t of the year 180^!, die Bank of France was con- 
siderably embarrassed by die drain ofits speeie, which, 
m 1806, Continued to increase With *qCh raprdiify, that 
the Bank was obliged to suspend its- cash payments; 
Various cause* are assigned for this catastrophe, which 
seems to have chiefly originated in the necessity of 
making Udge remittances of specie to the amuea then 
engaged, la the Austrian wMitifs great advances 
of tbeBahk to the Government — fn the dler issue of 
iu J !U>t<f*~-and ffaelty, vagosiand unibuqded alarms 
which g?ner ally prevailed, receding it* solvency. 
Jte nyteS &11 {tout f&dfr staudardvolue, and were ex- 
‘ 1 « ft discount for specie. % The exchange 
icoubtry of fthape become at me same time 
unfavourable to Farts, to die amount of 12 per* ^ 
cent* s and the Bank having restricted its discounts, 
several- important bankruptcies took place, which 

** f 

S' J" lI M fl.. 


von. n. pari? i. 


f, Vol. II. p. 171. 
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fended greatly to increase the geb&uJ i^fbr 

" the peace of the Continent wa* rfr^iblfehe^lf tfee 
treaty Probing, the advmu$* made bit tw Bank 
to the government were punctually rep«du, and pay* 
mu tarn cash were resumed about the commence- 
ment Of the >iar 1806** In the course of this year 
also, in consequence of a decree of the irap|fiaf go- 
\ eminent, a change took place m the administration 
of the Bank. In place of fifteen directors* its affair* 
were committed to n governor and two deputy-go* 
ivtruojs^who were to be appointed by \he Emperor 
At the Name tunc, its capital, consisting of 45,036 
shares ol 1000 francs c ich, wa* increased to 90,000 
'•bans or to 90,000,000 of francs. 

The new blurts were dispose! of by the Bank to 
great advantage, and in consequence of this acces- 
sion to its capital, it was enabled considerably to ex- 
tend its opeixtioiu., By an nuperaJd decree issued at 
Bayonne, in the year 1808, it was authorised tq 
establish branches m some of the duel provincial 
town*, and establishments of this nature were btgun 
at Lyons and Rouen, for the purpose of circulating 
bank-notes, and of discounting bills of exchange* But 
the merchants of thu>e towns, though they willingly 
received accommodation front the banks, showed no 


their engagements to the publics /This^ak, like the making* 


Bank pi England, has frequently been 

great engine of state , its funds have been diverted 


great engine of state , its funds have been diverted 
from their proper purposes to Assist In the great 
«m«?rg$pcie s of the public Service i and Ra directors, 
yielding to the pressure of temporary demands, have 
been forced, for a tip®, ip M%f$m their payments 
in casb 5 But the Bank of BVtm£e has always resum* 
ed the ordinary Cduise ofitr payments as soon at the 
wlanp and the ^demand fbt'*p$de began to abate; 
4hl|e fri* Bank of England, having once obtained 
It dispensation from its obligations tea the public, 
teem* Over mb cc to have been intent on securing the 
continuance* of this privilege. The example of the 
Bank of Prance, which, though it suspended its cash 
payments/ In consequence of the pressure arising 
frpm domestic atyrm, resumed those pa) mtnts as soon 
as the alarm began to subside, may sene to expose 
the insufficiency of the arguments urged tn this coun- 
try in favour or the continued suspension oi cash paj- 
ments by the Bank of England. The circumstances 
of the two banks appear to have been precisely simi- 
lar, and no reason can be imagined to justify the 
one more than the other m continuing to refuse pa) - 
ment of its notes. 


disposition to uiculate their notes. Almost all the 
notes issued wire immediately returned on the Bank 
for payment , and it is worthy of remark, that neither 
the notes cf the anoint Cause d’I'u ample, nor those 
of the present Paris Bank, have ever obtained any 
general circulation in the countiy ol France. 

Iu 1814, when l ranee was mvaded by the com- 
bined ar cups of Europe* the Bank of. Pans was called 
upon to make large advances to government and, at 
this period, its notes in calculation, joined to its 
other engagements, exceeded by about 20 millions 
of francs the value of the specie, and other effects „ 
of which it was possessed. A genual alarm began 
to prevail , the Bank was exposed to a ruinous dram 
of it* specie, and on the 18th Januaiv a resolution 
was adopted, not calmly to suspend its cosh pay- 
ments, but to limit the sum to be paid m cabh to 
500 000 francs per day, itid not to iny more to each 
individual than 1000 franc*. In Kbriuy) the Bank, 
having made the nete&aiy uirangcmtnts, rt&umed 
its payments m ca*h for all sums, and during the 
siege and < aptuie of Paris, it continued to pay in cash, 
even while the cannon thupdued at the gates of the 
city . In like mannei , during the subbtqucnt invasion 
of the count!) m 181 5, pa) incuts in cash well not, nor 
huvt thi \ ever been «*mce suspended ev< n for a day. 

In ail the trying situations ui which thty have 
been placid, file Directors of the Bonk of trance 
apptai to have di-pl i)ed a laudable zeal to fulfil 


The following is a statement of the affair* of the 
Bank of France on the 12th August 181(5 f 

Fiance h 

90,000 shares of 1000 fi ancs 
(L, 45 each), - 90,000,000 4,125,000 

Fund of undivided piofit, 21 000,000 990,000 

ill 000,000 5,11a 000 

Investment of this Capital. 

tuwes L 

In the 5 percent. Consol. 

(from which a revenue is 

derived Of 2 million*), 33,500,000 l,3Q5,8a4 

In shares of its own, which 
it 1ms repurchased (which 
has the same effect as if, 
b\ the rules of its institu- 
tion, the number of shares 

had beWf moie limited), 25,500,00 0 1,062,500 
Advances made to govern- 
ment oil tieasuiy-bou H 
or other securities bear- 
ing mtc rt st, * 26 000 000 1 ,083, S38 

Property - - 1000,000 166 000 

Specie «nd bills, - - 2^,000,000 941,007 

111,600,000 *,650,000 


* Conud<TaUok$ sur V Institution des pnncipales Bd qfues de VLurope, parttculterement mr cetle de 
France, Par M, Monbnon. 1805. Rapport fait &la Gh<t&6*c de Commerce pat unc tommissiSk spectate 
wr la BAtoQke de fiance, et h s causes dt la erw qu die a qprouvee. 1806. 

f Tho Editor was enabled to furnish the Writer of this article with borne of these particular in regard 
to the Bonk of FWmce, ami with this statement of its aftairs, by means of a conimuniaition kindly made 
to him by M* Jean-Batiste *Sa), dattd at Puns, on the I4th August lo*t (I8lfi)« M. bay 1* well known as 
the Author of Tfmtf d'Ecommie Politique , in 2 vol$. 8v0, A woik, perhaps the most geneially bound, induc- 
tive, and comprehensive, that has been published on t$pt important science since the appearance ot the 
Width of AdfroftS* * 
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BwMA Debti owing by the Seek ri yOtfch pa the lath 
“ 4 ag«>MU» 6 i 


0t 


bJu& for 
Savm g«» 


j * 

The omotgtit of it* wWeh'fa ;* * 

ciwulatwtt, **» V 7p,0$p,w00 
AmOuiiftef deposits* - 40,000,000 


2 , 916 , 66 ? 

833,334 


\m non 
b Ulk^ 


tfwtogliout;' die <HBmti*y, and Sanfc^ ft»*W3 
>ce, boon- ^Wished m all the „ j .... 
owja. In 1804, they wire cal^ 
igf to me mow accurate compute* v^rv^/ 
4ioh that 'ctssl&'be made, to amount to eighty, in- 
cluding ten auhor^nflt^ feknks * *nd % capital in- 
fested ijMWs busSMa* m estimated ai 36,000,000 

For this sttmtho has either specie in oof , by an act of the de- 
fers, or godckbilfr, generally hf He snort date ef « mfaitne m mis atjt, it is provided, that 

days. If *;e add to this the auto pi jito,60Q francs in tm£ capital st^^shaU consist pf 10,060,000 doHhrs, 
bills and specie, already stated as pert of ate capital, it ^ $§*&» shares to? jBpfblhu* patch, dne-fburth to 
follows that dm Bank of France, on the Augiigfc * be wid in v A^de, at fS thrbOfrrtjMtrerin 6 wr cent. 

181 6, wat possessed, of effects to the om^tnPif jfcocfo- tjm'Wilt is temd^f^to faking more 
112,<>OO,0O0 hones (L. 4,691,667)* Of ttdMonfcM than 6 m&mf* oh .fthhfr dteotiw^lb. cqHtogt adfM- 
flfad 41,006,000 francs m. hard cash. „ a, , eing mnrto government thssir 100,066 dnjhws* l< 
njc follow tog IS an account of the dividends frOM[ declares hatfiyesrly dividend*, tvftipb, froth its «tf*- 
1806 inclusive 5 , * blislmteni^have been 4t per cent., WjUttiyosutnla* dl- 

vidends^imf of 1 per ce sfc, and diet other a? a jpw* 
rettf. The doth 01 wKfrb it discount Vdls is two 
months. , ' „ 1* 

Tbs toto wa* taerWcb America WM^nvolved with 
Great Untold, edema to have occasioned conmder- 
able dndfder in the *J*te of her circulation. _ From 
the speech of tbePre*id«*Vt *6 the Congress, in De- 
cember 1813, » WOitfd appear, that the public fi- 
nance* and trade of the United States had bee® de- 
posed tq great inconvenience from the want of some 
uniform, national ^wreney, and from, the disappear- 
ance of the preciotts mews. To remedy those evils, 
it was purposed to establish a new bank aft Phila- 
delphia, on fiie security of such ample hinds a* should 
engage universal confidence) and should thus give its 
notes a free circulation through every par* «r the 
United States, A bill, for this purpose, •#** passed 
in file last Session of Congress, an$Mt is understood, 
that the capital rewired ha* been since *ufrscriv 
bed. * VN 
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1805-6. 

100 Days of 1806, i 


to December 81, 

1807. 

1808. 
i860. 

1810. 

1811. 

1812. 

1813. 

1114 . 

1815. 

1816. 


f 


half-yea* lij 
(in idend. 


raily 1 

z<LJL 


Pf&jU j&faifotdp 

f,w. r r 

72 per, eeb * 1 
20 

82 

73 

74 
7* 

66 
69 

75 
60* 

64 


75 

50 
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•29 

•87 

'07 

•02 

•87 
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In the l nitid States, banking bus oi late years 
kept pact with the general progress of wealth and 

n 


■y 


Objects of 
tin 9 class 
of Batiks* 


JUNKS FOK SAVINGS. The Imittyum 
pointed out by this designation constitute ft variety 
of monej banks, in general, and, to a certain Extent, 
partake of the hatut e of the class. 

Ot mont)-bank* f iti generdJ, the end ife to eKbrd 
to the owner of money two advantages.; tMt first, 
safe custody for his money , the second, a profit by 
it, under the name of interest Other advantages 
which banks afford, or aie capable of being made to 
artord, it ts not, for the present purpose^ necessary 
to bring to view* 

The circumstances of the poor man lay Mo* nndtr 


•r 

tions of banking, because ift yields OA. advquptp pro- 

fits * 

The tnoncy of the poor man, beingfsbafl m quan- 
tity, can find nobody to penofrp for ft the functions 
of bankmg, because it if inpapabte df yielding an 
luLcuiuit^ 

Letua consider the natural tendency e^ Ab situa- 
tion w the labouring man Ho cap wake no profit 
by tataey retained, we alsorl?^ arid#* many qhences 
of being Unable to preserve itw *t ho cqare^gmi imper- 
fect mAns for shutting V anyfeteptado 

HVhidh it may contain, expai^ We treafcuro to the 


me circumstances ui puwumu tmy ww v > 7 ^iTj.1. * .. A 

many disadvantages* as compared #|fii the rich. In hatfd r «veA «t clutosy dej plttfatcl^ A ^0 di gy> 
this case, we fin# a particular exgpmfc* T htojmmusy thatperftons m Hajawt artutti%nfhfe, who ac. 

of the rich man, being ra considOTpe quantity, easi- % Wputaboh for Ab pm»e*smn of h<mrds, are al. 

lv finds individuals wno will ncrfoVM tot it the func- bloat always robbed. ^If’uiey disposed to 


iyr 




* To make out this dividend, 104,288 francs were ttk4n from the fimd of undivided profit, 
f See Econopktt, or StoMrnl il fmalJtotiU J7»ded Spates of AwWh P- 159. 100 
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Banks for fruit of their industry and frugality^' dheir limitcdexpe- thbuld ascertain, with accuracy, .Jnwhat way orf^tnkiifor 
Savings, rience of mankind makes them, yield to the man who ways, 8tad inwhat degree, they will tend to increaseWife^ — ^ 

' takes most pains to persuade .them ; and tbatis often ^ happiness of this principal branch of the ^piolatlori. 
the man who never means .to- pay them again, and v;- : ”Th»ia rendered friore necessary,; by tha conduct 
who has, therefore, the strongest motives to take the of those who have cbiefiy undertaken tfje patronage 

measures necessary for gaining their confidence* . of batiks for this class of the population They have 

Money is for two purposes. It is either for pre* been too lavish in their promise of beneficial effects 
sent use, or future use; and wisdom directs that Aran this desirable ittstit.utIc^V r .;TIie 3 i: bave T stretc^lid 
it should be employed for the one or the other, ac* the vague idea of vtillty to any. extent- which suited 
cording as, in cither case, it js calculated tocontri* Iheir nna^inatiohs, r There is Nothing desirable for 
bute most to happiness upon the whole. But the human beings which they have not described . as the 
poor man is thus deprived, in whole, or jn part, of the ^hatmhal product of banks for the poor; Happiuess 
means of applying his money to Jkture use* To this and virtue are two things which they will be sure to 
extent, therefore, even wisdom itself would direct pruduedm any quantity we please. ' 
him to employ it for present use, in wb^ver way it But* when gentlemen treat ns with these extraordi- 

is capable of adding most to his enjoymmsi* Parsi- nary promises bf good from Savings Banks, they 
mony in such a case is hardly a. virtue- , take "not sufficient * jjaips to show the connection. 

The ricli are commonly, we- cannot say always, They neglect tb infb^jm Ms bowthc events are to come 


very severe observers of the conduct of die poor, 
and nearly as often unjust. How nearly Ujnivorsal 
among them are the exclamations against the im- 
providence of the poor! by which Ts meant the, 
practice of devoting, to present Use the whole of their 
earnings, without reserving as great a portion of them 
as possible to future use. Amid these Exclamations, 
the degree is totally forgot, in which the poor are 
deprived of the means of reserving money for future 
use, and the consequent propriety and prudence of 
devoting it wholly to present use. 

If human happiness is prodigiously improved by 
reserving for future use a proportion of the command 


about. T fhey dt> not show in wbat manner, if the 
one set of things precede, the other things which 
they so largely predict, must alt of them follow. 
Now, this is not satisfactory. Tins is to assume and 
affirm, not to disclose. This is to beg the question, 
not to resolve it. This way of proceeding not only 
removes no uncertainty, it has a tendency to draw 
men upon false ground, and to recommend to them 
measures for practice founded upon mistaken no- 
tions of things, and therefore pregnant with the 
chances of evil. 


The first part of a sound and rational inquiry into DiflVient 
which* Over and above the necessaries of life, a man the subject of Savings Banks rould thus undoubt- Views of 
may possess over the means of enjoyment, it is sure- edly be, tp define the utility which the institution j! lt L ti * 
ly desirable that this great instrument of happiness « calculated to produce; to ascertain exactly the IVsuit fVoiii ° 

, be provided ingredients Of which the composition is formed, ’and slivni^ 0 ” 1 


• f WIWW MJIO veil i 

should, in the greatest degree possible, 
for the most numerous, and in the same degree in 
which the most numerous, the most important por- 
tion of the race. To place it in the power of this 
portidfo of the race to sdeujre a share of the good 
things of life for future use, a system of banking, 
adapted to their circumstances, is evidently, in the 
present, state of Bociety, in the highest degree desir- 
able. It fe one of the means, without which, or 
flomething equivalent, the end cannot, be obtained. 

The question, respecting die utility of banks, 
adapted to the circumstances of the labouring branch 


of the population, being thus decided, it only remains, . interest upon it 


the quantity in which it inay be expected to exist. Baok*. 

For this purpose, it may be remarked, that the 
effects calculated to arise from the institution ,of 
Savings Banks ; are of two sorts ; 1st, the immediate ; 

2dly, the derived. The first, result at opee from 
the operations of the Bank. The second arise only 
from the first ? and are, in reality, the effects of the 
effects. . 

1. The, effects of the first stage,«-rfche effects which 
immediately result from the operations of the Bank, 
af.e twoi-Hsafe custody tor the money deposited, and 


as should seem, to inquire, what is the sort of institii 
tion by which the advantages of a hank, — safe cus- 
tody, and profit for money, can be most completely, 
secured to this great class of the, population. -When 
ibis second' question is resolved, the subject, it may 
be Supposed, would be exhausted* The supposition, 


^ Of these effects ho general exposition is required. 
They are known and familiar to every body. 

2. The effects of theu* effects conic next under 
review . They are more complicated, and far less 
easy io understand. 

' ft is expected that safe cutody for money, and a 

.l ^ • ;..at \ _*u . 
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however, would be erroneous, and the exposition would profit by it, in the shape of interest, will produce a 

c.. i ii _ • i a. . ' <i*i ■ L t 'i 


remain very imperfect, and even superficial. 

\y. ' When it is ascertained, that banks for the cash of 
■ ^be poor would be useful to the poor, we sliould act 
vety ^^elewsly, if we remained contented with a 
tnere/^ague conception of utility in general, To 
couipl^te ^be inquiry, we should trace the subject in 
. its rap)ifidat 40 ns$ ; And pursue them to the very point 
of termination. 4 Wte ghould not be satisfied with a 
belief tfiat bank! wif), *to some degree, and in some 
way, we know not what, be useful to die poor. We 


disposition to accumulate. This is the second stage. 
From thfe, other effects, which may be called Effects 
of the third stage, are expected. 

The disposition to accumulate will produce indus- 
try and frugality^ which impKes temperance. This 
ill the third stage* and these are effects of the third 
detiyaiibn.' ** * ■ ' 

tr, IaAsitiy and frugality will produce a reserve of 
Wealth* This is the effect of the fourth stage, or 
fd^jrth derivation. 
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Banjo* % Thtereserve o£ wealth . will ,'jpMace an effect of 

tb# fifth stage, namely, security against the miseries 
■ .ofwaaL 

The utaliW; ; c<msMit8 ia these, latter effects, the in- 
dustry ahd. ^gality* the provisiM ^g^nst the mise- 
ries of . want. These* then, are the ingredients of 
. which the compound 1 is formed. The question is, 
in what degree it maybe expected to be produced : 
in c^rVyvwds, ivfeaf power can the banks in ques- 
tion. posses# to prodbiee Anon g, that class of the no- - 
puJatidriindustry, frugality, and a provision against 
the miseries of want? It is the resolution .of this 
question which is required at the hands of every, 
one by whom is undertaken an account of a system/ 
of banking adapted to the circumstances of the 
poor. 

'■ It is impossible to speak with any accuracy of the . 
circumstances of the most numerous class of the 
people, without bearing in view the principle of po- 
pulation, or the law according to which the multipli- 
cation of the species takes place. ; ? ; 

This Jaw is by no we&ris . of jgeent discovery. It 
had long in political philosophy beeii regarded as an 
established fact, that a nation is aWays "peopled up 
to its means of subsistence; that'the only ciieck to 
population is the want of food; that mankind, as 
Burke somewhat ingeniously expressed jti “ propa- 
gate by the mouth ; and that the number of men, if 
food were not wanting, would double, as the example 
of America proved, every twenty or five and twenty 
years. But after establishing this doctrine, the world 
seemed along time afraid to look it in the , face, and 
glad to leave it in the situation into which it Inid 
been brought. At last, a period arose when men of 
a certain description began to talk intomperately 
about the opinion, that the human condition was pro- 
gressive, and susceptible of indefinite improvement, 
and men of another description began td be alarmed 
at tliis doctrine. 

In opposition to tJie persons who spoke with en- 
thusiasm of this susceptibility of improvement,, under 
the name of the perfectibility of the human mind, Mr 
Malthus brought forward the principle of population. 
It was not enough for liis * purpose to titty, that 
population asceuaed to the level ,of food; /because 
there was nothing in that relation inconsktenit, with im- 
provement, or opposite to the principles of perfectibi- 
lity. He went, therefore, a step farther, and said, that 
population rose beyond the level of food ; a situation 
m which vice and misery must of necessity prevail, 
and unlimited progression was impossible. : 

Though no part of the doctrine of Malthus 
has been left uncontested, it is nowyamOng thinking 
-men, pretty generally allowed, 'that*: excepting cer- 
tain favourable situations, as in new countries, where 
there is unoccupied land of sufficient productiveness, 
which may be placed under ic^irivatiori as fast otf ; 
men are multiplied, a gre&terv number of human be- 
ings is produced than there is food to support 
This, it is understood, is" the habitual condition of 
human nature. The disposition hi /mankind to mar- 
ry', and die prolific power with whicHfiwture has en- 
dowed them, cause, ja greater number of human be- 
ings to be born than ft is possible to foed ; because 
the earth cannot be made to increase her produce 


sp fagt w the procreative power of the humanco** for 
coraufoers* 5 ’ ' , v Sayu>8 * - 

ptoposidon 'which' Mr Malthus added 
to of popidation ; 'and it is undoubtedly 

* 'a : of extensive import, pregnant with con- 

greatest moment, , and materially 
changmg'Aur yiews of the mcosures necessary to be 
pursued for .improving die condition of mankind. 

' v;^It-lr‘p^fo^yyvj[dent, that>so long. as men arc 
produced sn gre^t>Jf A r umbera than can be fed, there 
- must be .excess!*®' ial$erjr; What is wanted then is, 
the means of preventing im^ind frbm increasing so 
fast; from increl^idg li^^ tha4 -fo^d ;cah be in- 
creased to support tbehi: $To the. discovery of these 
means; the resources of the lujitpan mind should be 
, intensel^ftpplied. This is the fouiidiatioti of; all im- 
provement Tn.ilie attainhieb^of tW important end, 
it is. abundantly plain that there is npthing impracti- 
cable. There is nothing which' oflfers any donskler- 
. able difficulty; except the prejudices of thankind. 

Of tills doctrine, one 'of the facts which it is on 
the present occasion peculiarly hecessaiy tq carry in 
view, is the mode in which the ‘misery in question, 
the misery arising from the existence , of a greater 
number Of human beings than therfc is food to main- 
tain, diffuses itself. "'V *. ^ ' 

Par n share of the fopd which is brought into ex- * 
istence, the grettter part of mankind have nothing to 
give but their labour. Of those whd are endeavour- 
ing to purchase food by their labour, there is hot 
enough for all ; Some must want. "What is the con- 
sequence ? Those who arc in danger of being left out . 
in the distribution, offer more labour for the same 
'quantity of food; that is to say, they agrCe to work for 
less wages ; by this competition, ^he wages of labour 
arc reduced, and made so low that they are jnot suffici- 
ent to procure food for the families Of all the labourers. 

The whole are placed in the lowest and roost afflict- 
ing state of poverty; and of those whose wants are 
^fnore t.han usually great, or supply more than usually 
small, a portion must die, frdm the want of ,a suffi- 
ciency of the necessaries of life; The state of wages is 
sufficient to afford the means of existence to m many 
as the food produced can barely preserve olive; the su- 
perabundance, who, by their competition, have ren- 
tlered thus miserable the situadon of the rest, must 
inevitably perish. Whatever the state, of production 
in regard to food, the wages of the labourer are suf- 
ficient to enable the labourers, as a body? to raise a 
number of children sufficient to keep up the popula- 
tion to the level of the food; Ifcb labourer who has 
the number of children correspondent to that in- 
crease, has just enough to keep nis family alive, and 
'no more. Those who have a greater than this num- 
ber, and not a greater than, the usual means of pro- 
curing food, must partially, starve 
... ;<Thw,is the natural unavoidable condition of the 
greater part of mankind, so long' ijs they continue to : 
produce numbers greater than can be fed. . The 
question then is,*wnat are the effects which, in this 
situation of mankind, the institution of banks fo r •; 
the savings of the poor ark calculated to produce ! 

Every thing, as we have already seen, is to be de- 
rived through the medium of the disposition to ac- 
cumulate. , 



Bi.nkifor But the disposition to accumulate, as far as .men children, their pbWets of ac£Umtd&j$n cease. 

are wholly deprived of the means of accurudfation, there is a previous hoard : What becomes of it? * 
is out of the quebtion; for either it is wholly. inea- It is either wholly expended, at ;the time of 
pable of existing, or exists id no manner .of purpose# irijSrriagc, upon. the. uimishing of a house ; Or it is 
Of the labouring people, however, wjjp have far ^ ; */ / . . 

nifties, all hut those bf whom the families areuneom- - If it is wholly expended* upon the furnishing of 
manly small, or who possess uncommon advantage a house, it contributes %6 present enjoyment, - liie 
are, according to the principle of population, . either any other expencc whatsoever ^likc that, for example; 
in a state of starvation* or upon the very brink of it, >;Of & fine coat; and forms ndimgoto provision 
and have nothing to accumulate. ; . i . agwftst a day of adversity amj die evT& of waipt. 

The unmarried part of the population, therefore, >./*• Let us suppose that it is pot wholly expended 
those who have no families, or those who have very upon the furnishing of a house, but that a portion, at 
small ones, are those alone to whom the institution leapt, of it remain?. This, it will be said, Preserved as 
of savings banks cun present any motives whatsoever." a provision against want;, and of this the beneficial 
The question is, what are the effects which w ill be effects may be .reckoned sure. Biit abstracting from 
produced upon society by the motives which it pro- extraordinary easel of bad health# least common in 
sents to this reduced part of the population ? the earliest stage of the married life, and other ex- 

That it will increase to a certain extent the dis- traordinary accidents, the first pressure will arise 
position to accumulate, may naturally be expected, from the in crease,, of the family. After .that number 
To how great an exteut, general principles afford us of children is born, ^hich, exhausts the earnings of 
no means of very accurately foreseeing* We must thp father, the birth of another child produces the 
wail for experience to determine. In the meantime, miseries of want. If there is no fund renaming from 
wo know that single persons are for the most part former accumulations, hardship introduces death, and 
young; and that youth is not the season when the the amount of the popular ion is thus, upon the whole, 
pleasures of the present moment are most easily kept down to the level , of the food. If there is a 
vanquished by those of the future. The training of fund remaining .from former accumulations, it will 
the human mind must be more skilful, and more now of necessity b$ consumed ; and by its consump- 
moral to a vast degree, before this salutary power tion will enable the family to go on a little longer ; 
will belong to any considerable portion of the youth to rear a child br two more. But the number of 
in any class of the population, especially in the least children reared was before as great as there was food 
instructed of all. to maintain. If a greater number is raised, there is 

Let u$ next inquire the tendency which it will an excess of population, who bid against one another 
possess, whatever the degree in which it may be ex- for employment, and lower the wages of labour, 
pected to exist.. . Already, the great mass of the population were in a 

In the first place, it will produce ah abstinence state of Unavoidable misery from the lowness of wages, 
from such hurtful pleasures as are attended with ex- An increase of poverty is now brought upon them ; 
pence. Under this description is included the plea- and their situation is rendered more deplorable than it 
sure of intoxicating liquors, and no other possibly was before! It is impossible not to consider this as 
whatsoever. There is hardly any other indulgence one of the effects, which a fund accumulated before 
on ‘which any portion, worth regarding, of the eanff marriage, by the laborious part of the community, 
ings of the poor is bestowed, which can at all deserve has a tendency to produce. And this is a tendency 
the name of hurtful, or from which there would be altogether, noxious. 

any virtue in abstaining, if the means of obtaining it . The greater part of those, who have talked and- 
were enjoyed in sufficient abundance. To this, then, , written about savings banks have left the principle of 
the moral effect of savings banks nmy be supposed to population altogether out of their view. , They have, 
foe very nearly confined. But assuredly this, if it con -V therefore, left out of their view that circumstance on 
foe produced in any considerable degree, must be which the condition of the most numerous class of 
regarded as an effect of no ordinary importance, mankind radically, valid irremediably, and almost 
Passing from the moral effects, wc come to the wholly depend]?. Of, course, their observations and 
accumulation which it may be in the power of the conclusions are of Httl^jmportancc. ;■ , 

unmarried part of the population to make. To this, Others, whose minds/^re philosophical enough to 
■ and what may spring out of it, all the remaining ef- perceive the influence of the' principle 6f population 
•focts of savings bunk*, are evidently confined. upon the condition of die great bulk of mankind, are 

A part of the unmarried population will make ac- of opinion, that savings banks will haVO a salutary 
cumulations, and undoubtedly they ought, if pos- effect upon the principle of population* omelio- 
sible, to be provided with the means of doing so. rate ^fce, condition of manktiidi by lessening the ra- 
Letus suppose that the greatest part of them pro* pidjiy v^ith ^wliich j^hey multiply. . .Tins is a specu- 
. fit by those means* What consequences are we able lotion of the deepest interest. . If this be an effect of 
to foresee? . Ravings banks, they will, ipil^^^vc the^ottentipn 

Of uninarried persons there are few who are not and patronage bf the philanthropist and the 6agc. 
looking , forward., to the tparried state, and few by The;following is the mode in which the authors of 
w hom, sooner or later, it is not entered. .As soon tbi&bp|oien^ Believe tliatthe happy effects which 
as persons of the lower class are married, or, at any they antieipbt&will take place. The means of pro- 
rate, os soon os. they have a certain number of fUing ; by th<? reserve of a portion of their earnings, 
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. r , ... poor.. In with other for 

pai^W ih^ kb m j ririg peopl«,.w«fl ^[ive them, it is sup- *i^j& bad** fine not on3k,df^iwe, but neccmfet.- 
’«$*«&' '&dtf tot « o«Mtftc4ftfcion V, Aware of* the im- • Thd consequent©. -fill be, .tf those who haVO • 

- 1 -- — after' gniriupv their ‘de* If ln tftSjr^powor to tlo' mote, shaft suppose that wtv-.- 

ein .U-}er the ape sufficient to; do aiftaop there shoutd ,' 

“s, toe result will ’, T^koh by'theiflBselyes, it is at 

- suiaHer number ofr l&t mi*# ,W»' nmy not pro- 

' pooalein: piWss^ibi) to the food «;iH be reared; Tbq,..'*$Bjte S* good. •'. 

C'i ^wps-wa fo^’fob&wift }fQ reduced.; the compOtiti^^^'^v ... - .' : 

wiirftsej dJtdtbe thetVe8h<HtId|ive. on account of History of. 
crtrel phyerty of tho .iifari».o£ the papuktion will Be - the'hip&uro*; which hiyje'b'een tafeeiifefortht ’establish- '-kvmijs 
abated; : - , - mentot' «iaving8b*nk»j drtdendtiavookifwe can, to 8 ®" 11 *- 

In. this dec 
commepdAg'i 

persons for a<^ — , . „ , - . . — 

duce any considerable postponement of the period of" answering- fa wiy degree tm MMCtipttpn or * savings 
marriage, all the other effects will necessarily folic#* • bank, wa is v in this country expressed fa' public before 
a reduced number of children ; an increased reward the year 1797» whep a peculiar v scheme /br the Ora- 
©f labour; and a correspondent amelioration in the nagement of paupers, or persons deprived of the ' 
condition of the greatest portion 8T the race. Sav- .means" of maintaining themselves, was published .by 
inga banks, will prove one of the ✓inpist. important in- Mr Benthaiti fa Young's Anna fa of A gricuUnre.- it 
veutidns, to which the fagenu jty ;pf has y$ given would requit^tOo long a digression to give, an account 
existence- ' . . . ' 5 ^ \ !* plan of Mr Bentham, which embraces a great 

It would be rash, however, fa^ clfinn 'W 'ati asceK number of points, and would require an exposition 
tained fact, that sayings hanks will have 'the effect of considerable complexity. Of thqtplan, one part 
of retarding the period of mairfage.' There are per- consisted in the institution of what, Ife distinguished 
sons who .hold the very hjpposite belief. They say, by the nartie of n frugality bank. 
that what chiefly retards marriage at present among The series of Wants to which it was by him des- 
tlit* better port of the labouring population, among tilled to operate as a remedy, were as follows: 
those who have a regard tp appearance, ami h value 1- \Vant of physical means of safe custody, such 
for respectability, is the 'want of means to provide as lark-up places ; thence, danger of depredation, 

tlu* furniture of a house; that savings bunks will eh* — J 1 — 

able them to provide that furniture at an earlier period 


than at present ; and that the institution will there- 
fore accelerate the period of - marriage, increase the 
number of those who cannot bo fed, and thus iidd to 
the calamities of mankind. They ridicule the idea, 
that the love of saving will become, in the breast 
of young persons, a match for the pardons which 
prompt them to marriage* - ' 

If we consider, accurately what takes place among 


and accidental Joss. 

* 2. Difficulty of opposing and never-yielding re- 
sistance to the temptations afforded by the instru- 
ments of sensual enjoyment, where the, means of pur- 
chasing them are constantly at hand- , 

3. Want of the means of obtaining a profit by the 
savings of tlie pbor, or the use of them in , portions 
adapted to their peculiar exigencies- 
,.4-. Want of a. set of instructions and mementos 
constantly at' band, presenting to view the several 


mankind, we shall probably conclude that both cf- exigencies, or sources of demand for money in store, 
feet* will be produced; that the love of saving will, ; and the use of providing it; 

no doubt, induce some persons to defer the period of f* He. next proceeded to sketch the properties which 

* _ . . il. A r AkunisItiAi- .4 llAiirA . ‘ 4 * * «... 


marriage ; bat that the means of furnishing a house, 
placed at an earlier period within their; rerfeh, will 
produce the very opposite effect in regard to others. 

The question is, which class is likely to be the. 
most numerous ? and tills is plainly one of those 
questions to which no very certain answer can be 
given. But if we consider the strength of the pas- 
sions which urge to marriage, we shall probably sus- 
pect that it will not be easy for the love of saving to 
acquire an equal force in the breast of any edmsider^ 
able portion of persons who are yopng^ whose educa- 
tion has. , been very bad, and wbo bctice have little 
power either of foresight dr qf self-conunand. 

Such are the different Views which may be taken, 
of the effects which banks for the^savings of the poor 

!u l. ‘ . 'fL... 


appeared to him to be desirable in a system of fru- 
gality batiks, commensurate to the whole population, 
of the self-maintaining poor. These were, 

1- Fund, solid and secure. 

2- Plan of provision all-comprehensive. 

3. Scale of dealing commensurate to the pecunia- 
ry faculties of each customer.. r ' 

*1. Terms of dealing, sufficiently" advantageous to 
the customer. 'V, 

t>- Places of transacting business suitable * riz. in 
poinfof vicinity, and other conveniences.' 

' dr Mode of transacting business accommodating. 

7* Mode of operation prompt. 

A. -Mode of book-keeping clear and satisfactory. 

In* the plan, however, of the bank which Mr Ben- ' 


will produce. The exposition is useful to check the . thorn contemplated for answering the purposes which 
intemperate conclusions of enthusiastic patrons, and ; he thus described, )ie did not direct his view to that 
to show that much more than the mitre institution . simplest of all the forms of banking, the mere re- 
of savings banks iV necessary to woduce any coosi- -ceipt of money, to be paid again with interest when 
deruble amel ioraypn,: ^ither in the physical or moral y demanded; the form to which the patrons of savings 
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tonka for banks at present appear judiciously to chnfine their 
' Ravines. attention, Mr Bentham’s proposal wak to receive into 
the frugality banks the deposits of the poor, not for t he 
inere purpose of yielding an interest, and being with- 
drawn when wanted, but to form or purchase an an* 
nuity tbr old age, when the power of earning would 


“ Extract .from an Account of a Charitable Bank at 
Tottenham Jot the Savings of the jpony/by Mrs 
Wakefield. ' 

** For the purpose of providing a safe and con- 
venient place of deposit for the savings of labourers, 


be either destroyed or impaired, servants, and other poor persons, a charitable esUt* 

That the accumulation of the poor might not, how- . ;,bli$hment lias been lately formed at Tottenham, in 
.ever, be confined to one exigency, though that the'.'* the county of Middlesex. It is guaranteed by six 
greatest, he proposed that this superannuation annui- : trustees, who are gentlemen of fortune and fCsponsi^ 
ty should be convertible, in the whole or in any part, bility, most of them possessing considmhte landed 


into any other species of benefit, adapted to the. exi- 
gencies of the owner. It might, for example, be 
converted into an annuity for an existing wife, in the 
event of widowhood. It might be converted into an 
annuity during the nonage of a certain number of 
children* It might serve as a pledge on which to 
borrow money. Part of it might be sold to raise a 
marriage fund, or it might be simply withdrawn. 

Mr Bcntham then proceeded to compare the ef- 
fects of a system of frugality banks with those of 
friendly ‘ or benefit societies. To this comparison, 
however, we cannot with any advantage proceed, till 
that other species of institution is first described. 
We are, therefore, inclined to reserve it wholly to the 
article Ben Em 1 * Societies, to which the reader is 
referred. 

It is somewhat remarkable, that no allusion which 
we can perceive in any of the numerous pamphlets 
to which the subject of savings banks has lately 
given birth, is made to this early scheme of Mr 
Bcntham ; though the work in which it is contained 
not only appeared in a periodical and popular publi- 
cation so long ago, but was laid upon the table of 
the committee of the House of Commons, appointed 
to inquire into the subject of Penitentiary Houses in 

1811, and referred to in the appendix to their report; 
and was published separately in one 8vo volume, in 

1812, under the title of Pauper Management im- 
proved. 

As no attempt was made to carry Mr Benthanfs 
.plan of pauper management into practice, his scheme 
of a frugality bank, as a part of it, remained with- 
out effect. ' 

Tire first attempt, as far as our researches haye 
been able to discover, to give actual existence to the 
ielea of a bank adapted to the exigencies of the poor, 
was owing wholly to a lady, to whom the public are 
indebted for several excellent productions of the pen, 
and who never took up her abode in any place, 
while health and strength remained, w ithout endea- 
vouring to perform something of importance for 
ameliorating the condition of those by whom she was 
surrounded. Mrs Priscilla Wakefield, the lady to 
whom we allude, residing, in the year 1808, at Tot- 
tenham, in Middlesex, u populous village, within a 
few miles of London,* not only projected, but was the 
means of instituting, and the principal instrument in 
carrying on, a bank at that place for the savings of 
the poor. An account of this institution, drawn up 
by Mrs Wakefield* dated the 24th of May 1804, 
was published in the fourth volume of the Reports 


property. This renders it as safe and certarii as in- 
stitutions of this kind can be, and insures it from 
that fluctuation of value to which? the public funds 
are liable, The books are kept by a lady, and never 
opened but on the first Monday in every month, 
cither for receipt* or payments. Any sum is received 
above one shilling ; and five per cent . is given for 
every 20s. that lies 12 kalemlar months; every per- 
son so depositing money being at liberty to recal it, 
any day the books are opened ; but no business is 
transacted at any other time. 

* “ The. money so collected is divided equally be- 

tween the six trustees. For every additional L.IOO, 
a new trustee is to be chosen ; so that a trustee can 
only risk his proportion of L.100. None but the la- 
bouring classes, are admitted to this benefit.; and 
there is no restriction as to place of residence.” 

s * OBSERVATIONS. 

“ These lew simple rules are all that have hitherto 
been found necessary for the establishment of this 
charity, the- design of which is both original and use- 
ful. To those who have applied, themselves to that 
branch of political economy which relates to increas- 
ing the comforts, and improving the morals of the 
inferior classes of society, it must be obvious that 
every endeavour to encourage and enable them to 
provide for their own wants, rather than to rely upon 
the gratuitous gifts of the rich, are of great advan- 
tage to the whole community. 

“ It is not sufficient to stimulate the poor to indus- 
try, unless they can be persuaded to adopt habits of 
frugality. Ibis is evinced amongst many different 
kinds of artisans and labourers, who earn large wages, 
but do not in general possess any better resources in 
the day of calamity than those who do not gain above 
half as much money. The season of plenty should 
then provide for the .season of want, and the gains of 
summer be laid by for the rigours of winter. But. 
it must be obvious how. difficult it is for even the so- 
ber labourer to skve up his money, when it is at hand 
to supply the wants that occur in his family. For 
those of intemperate habits, ready money is a very 
strong temptation to the indulgence of these perni- 
cious propensities. 

** Many would try to make a little hoard for sick- 
ness or oki age, but they know, not where to place it 
withrHit danger or inconvenience. They do not un- 
derstand how to put money in, or to tnke it out of 
the bank ; nor will it answer for small sums, either in 
point of trouble or of loss, of time. The same causes 
frequently occasion thoughtless servants to spend all 


of the Society Jar \ Bettering the Condition *J the* their .wages in youth, and, in consequence to pars their 
Poor. The account is so short, ami so much to the '“old age in a workhouse,- — a sad reverse from the in- 
purpose, that it may with advantage be inserted here, dulgence of a gentleman's family, to which they have 

* ■ , . v * i . 



flunks Sr bcotl habituated* Many instances indeed have oc- 
Savings. currec ^ that, f or want of a place of security for their 
money, the poor have lost their hard earned savings, 
by lending it to some artful or distr sed person, who 
has persuaded them it will be safe in his hands. 

“ The success of the little bank for children, con- 
nected with the Tottenham Female Benefit Club, 
mentioned in a former part of the reports, encouraged 
the present design ; and it may be worth remarking, 
that the bank was opened by an orphan girl of j’our- 
teen, who placed L.‘J in it, which she had earned in 
very small sums, and saved in the Henefit Club," 

In 180.5 and 180(>, two pamphlets were published 
by Mr Hone, in the first of which he seems to have 
had it chiefly in view to point oul tin* objects to which 
a scheme for preventing among the poor the miseries 
of want ought principally to he directed ; in the se- 
cond, to sketch the form of an institution by which 
those objects might be obtained. The scheme of Mr 
Bono is, however, nearly a * comprehensive as that of 
Mr Bcntliam, and, therefore, extending far beyond 
the subject to which the present article is confined.. 
The following are it* principal objects: 

1. To provide comfortable dwellings for all who 
require them. 

ii. Sums for their maintenance. 

A prove ion for widows and children, education 
for the latter included. 

■k laidowments to children at \M years of age. 

.5. Temporary dwellings to destitute strange^. 

O’. To afford small loaiw. 

7. Piovisiou for person* who have belonged to the 
army or navy. 

8. To grant annuities to persons fo whom that 
mode of assistance is the hot adapted. 

p. To afford a provision for persons lame, or other- 
wise disabled. 

10- To procure situations and employment for 
those deprived of them. 

I 1. To nurse and educate children, as many as 
possible of the children of those who are themselves 
the least qualified for the task. 

K\ To provide baths and lavatories for the poor. 

To the accomplishment of this scheme, banking, 
however, contributes n diminutive pait. It is not 
propos 'd that all this should be accomplished by the 
funds of the poor themselves, l lie receipt, however, 
of the contributions of the poor, forms an osmium! 
article of the plan, and so far it involves in it tli. psjn- 
ciple of a savings bank, it was proposed to receive 
tlie contributions of single persons, .md return them 
with premiums at the penod of marriage ; to receive, 
further, the conti ilmtions boili of the single and 
the married, with a view to the future and ultimate 
provis’on; for though uli persons would, accmding 
to this scheme, receive a provision, it would he a 
provision with more or less of excellence, according 
to the contributions* of the individual. 

Savings In ISO/, the minister of the parish of West (adder, 

W;ink< in ; u Scoilami, founded a bank for the savings, of the 
.co an. p r j nc ip a | ( a il5iS 0 p parishioners ; and in 1810, 
without any knowledge of what bad boon accom- 
plished in West (.’abler, Mr Duncan, the minister 
of Hull. well, another of the Scottish parishes, esta- 
blished .me in his own, in nearly a similar form. Mr 
von. ii. i * a nr r. 


Duncan, in a well written pamphlet, in which he de* Banks for 
scribes the form of his own institution, and explains k , 

the object which the system has in view, and the 
principles upon which it is founded, informs us, that 
his idea of an economical bank for the savings of the 
industrious, was accidentally suggested to him by a 
perusal of the pamphlet, entitled, Tranquillity , of 
Mr Bone, at a time when his mind was peculiarly 
excited to the consideration of the subject, by the 
circumstances of the poor in the town and vicinity of 
Dumfries, and by tho threatened approach of what 
he deemed u national misfortune, the introduction of 
poor-rates. 

The course pursued by Mr Duncan is in the high- 
est degree instructive. It. is founded upon an ac- 
curate knowledge, of human nature, in which the 
men who step forth from elevated situations to ame- 
liorate the condition of their feilow-ertatures, are 
in gencr.il singularly deficient, and .therefore most 
commonly reap nothing but the natural fruit of inju- 
dicious measures — disappointment. As a gnat etlect 
was intended to be produced upon the minds of the 
people, Mr Duncan saw the necessity of carrying the 
minds of the people along with him, and of adopting 
the most powerlul means for making them feel and 
take an interest in the concern. Tniess the interest 
is felt, and powerfully lelt, the operation of the 
machinery will be feeble, and its effects trifling. 

Novelty may give it some appearance of strength for 
a time, but tins will giaduaJly decay. 

In the first place, it w as necessary that every cause 
of obstruction should be removed. “ The prejudices 
of the people should be carefully consulted; they 
should In* treated even with delicacy ; and the most 
unreasonable scruple* of the ignorant and suspicious 
should, as far as possible, be obviated.” It is not 
duly considered by the upper ranks of the popula- 
tion, how inseparable from human nature are the sus- 
picions of those who are weak, toward those who are 
strong; the suspicions of those who are liable to be 
hurt, toward those who are capable of hurting them. 

And it h only the blmdmss of self-love, and our in- 
attention to evils in which we are not called to parti- 
cipate, that leave us ignorant of the actual grounds 
in practice, whence, even in this country, the insti- 
tutions of which are so much more favourable than 
those of most other countries to the poor, the wiak 
have reason to dread ihe interference of the strong. 

So much for removing the causes of dislike. More 
is necessary to create a positive, and still more to 
raise ail ardent attai hment. ihe springs of human 
nature must lie skilfully touched. Mr Duncan knew 
where to fmd them, and he looked to th iruans 
which the eiieimistances of the case afforded for 
placing them m action. “ It may be observed jn 
general,” he says, “ that in all those situations, where 
it is practicable to assimilate the mode of manage- 
ment to fho scheme of Friendly Societies, I Ik ad- 
vantage to be derived from such a chi mmUance 
ought not to be overlooked.” If there were mailing 
in the case but the actual existence oftlicM societies, 
and the favour with which ihe people rvg.nd them, 
the importance oi this advice would still be more 
than con idciuhlc. But. savs M ■■ Duncan, “ On this 
subject, it may be proper to attend to the following 

N 
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Banks for remarks : Those who are at all acquainted with the 
,S:twu”s. Jnsiorv of tVirndlv Mien lies, nuiht be aware, <lhu they 
'owe inu.Ii of iluii pepulavity to the iulcrcM t xeitnl 
among the In'' r order*, by the share ti which eaih 
of the members is admitted in the management ut tht* 
instituti mi. The lo\e ot power is inhere nt in the liu- 
mun mind, and the con*iiiiitimi of Inmdly -'leuties 
is calculated to jn :i ; it X thi** i ‘it oral U * ling. 1 he 
members lind, in the ;.v.Y, •ise oi iheii functions, a 
certain increase of p-usunal eon-V'iut i nee, w h*i h in- 
terests their self-love in the pm-peiitv «f the esta- 
blishment. Besides by thus Iiwii.-; constantly be- 
fore their eye* the operation »n’ the *■. in me, in all its 
details, they are more forcibly i- nnii.h’d ‘>1 it' advan- 
tages ; and not only induced to make gieati r uffor:*. 
themselves for obtaining tli»*M advanl igr-, but .«• o 
to persuade others to follow their example. lienee 
it happens, that a great mnnbci of active and /i\d«ns 
supporters of the institution are always ro hi tbuud 
amongst the membr’s of a hirndh Moiety, who ih» 
more lor the success oi tin* i ' luhlishmoiil t*ian ean 
possibly be effected i>\ ilu* bcmvoliuii cm rl.mis o! 
individuals in a higher station. ' 

J'or these reasons Mr Dun* ,m in Id o expodicni 
to give the contributors t'mm .el /i*s a sh oe io the 
management of the iiMiiutnni : and th.it d.nr " a** 
well chosen. The contribute i in <> body w»i-.*.*oi 
fit to be the acting p.&rv u ; Ian l!u\ wm. >0 '«» 
choose those who should ac* lo» tlu’ie. A 1 iiui.d 
meeting is held (»i-ce a u\ n»u .-hua o! ait ti i 
members wlio have made pmmnt- tm ms mouth-, 
and whose deposits amount io E.l. B\ fl.u* mco!- 
jjig are chosen the court of dirn for**, the < omi.uMre, 
the treasurer, and the tru>tie. tie non tiomnics to 
whom the executive operations an* toutim d. And 
by this also are reviewed and eontrolh d tin trans- 
actions of the past year, with power t«» reui.-e the 
decisions of the committee and com Lot director.*; 
to make new laws and regulation*, oi alter those 
already made; and, in other re^piii--, to pio\i«le tor 
the welfare of the institution. 

'file power of choice r, somiwlni hm.tul In the 
quid iti cat ions required. I he -oeiety consists oi *uo 
sorts of members, the ordinary, and the extraordina- 
ry, and honorary. The general meetings have .doin' 
the power of electing honorary members. !mt rhu 
Bank Trustee, the LouUJ .iron mint and Vice Lieute- 
nant of the county, the Vdicnff-depute and his substi- 
tute, the member* of Parliament tor the county and 
burgh, the ministers of the parish, with ortain 
magistrates of the town, are honorary members ex 
officio; and there uncertain regulated subscriptions or 
donations, of no great amount, which constitute the 
person paying them, if>*u Jhcln, an extraordinary or 
honorary member. Now , if is from this list of honorary 
and extraordinary members that the choice of func- 
tionaries liv the general meeting is annually to be 
made, provided a sufficient number of them should be 
disposed to accept of the offices designed ; if not, 
from such of the ordinary members as make deposits 
to the amount of not less than L.*d, i‘J*. in the \c:ir. 

It is not fitting here to enter into the details of the 
organization, or those of the executive arrangement. 

It is sufficient to state, that deposits are received in 
>umsof is., bear interest at the amount of L. 1 ; a:ul are 
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always payable, with compound interest, on a week’s blanks for 
notice. Savmgs. 

It seems not to have been till 181 % that, the pro- 
ject of savings banks made any farther progress in 
Scotland. In that year, “ the Edinburgh Bank for 
Savings wa*- instituted,” says Mr Duncan, “ by a bO- 
cirtv of gentlemen, of the first influence and respec- 
tability; who, from their enlightened labours in the 
suppression of mendicity, ami in the establishment of 
a puT.umciit provision for the poor, had already ac- 
quired no tiiffmg claim to the confidence and affec- 
tion of tin* public, and particularly uf the lower or- 
dei *■." In tin* constitution of tin* hank, the interfer- 
ence wa*- rep vied of the depositors themselves ; who 
wen* ‘•iiiq.ly rupui' il to confide their money in the 
binds uf 1 1 1 v ginilcm. n who undertook the inaiiitgc- 
m» m oi the iust uuiion. “ Tiiis rirt unistanre,” says 
Mi Du:. i an. kl has operated as a poweifui obstruc- 
tion to i he Miccess of tin* plan. The truth of this 
will appen >r a \ cry striking point of vic*w, if ivc 
rout lust tli p:o«.»riss of the scheme in Edinburgh 
f with that ut the iiuthwdl p.iridi hank, or uf those, 
io-litulie/ii-. wl*i*h <ue tonned on a .-inular plan.’*’ 

\*,d in tin*', p - esi m* a statement of fat is which 
fuil\ Mipjjei! t J i ■ * poMlien, and strong I v illustiate 
i iii uiipto lame *•{ tin prim iplc on which tin, Huth- 
w« l! in' h'iiio*- was tomnhd. 

Mi |)i:iil,iii. iiotn ih ferenoo to the gentlemen m ho 
ii‘*ide tin* d. i :*-i.ni I’i*: the Edinbuigli haul,, scum; 

'.^im* to u f fi.it a genera.' , net ting of a!) the ion* 
tnhniors. .md .i ri se? *a» ion ;• that mi eUng uf i*«*r 
lain appii'p ..iti; pow e* *■. tisifnl md impiutanl us u is*, 
ni. n . in gieaf eitii s, such .is Edinburgh, lie attended 
with incoin-Vmnuecs nlncli outweigh it s ;nb antages. 

May i''»t tin-., innvciii, he a conce v --ion too easily 
made:' It would, at hast. In' desirable io have good 
reasons presented lor tin* .-atnliei: of so great an ad- 
vantage* before we consent to Us being* made. 'I here 
k an obvious ineonvcnie.icc m asseinblagLS of people, 
ot any dt‘*ei iption. when too large. And if one 
bank were to serve for the whole ut a gieat city, and 
the. contributors should amount to any eonsirh ruble 
part of the population, the assemblage 1 would un- 
doubtedly he too large. But this, under the circum- 
stances: in roiitemplatn u, would not be the ease. To 
accommodate the customers, there ought to he a 
h.u k m every parisli, or similar district. Tin. re 
would he no greater uiconvenieuee in calling toge- 
ther th«* model tie numi'er of contributors to such a 
bank in a city, than i* the country. The fact u 
pruvt • * by the aniple experience of friendly societies; 
the inemhers of which do actually meet much off ener 
than once a-year, and devoid of many advantages w iiich 
the mixture ' f persons; oftlie upper classes w ould afford 
to the association of a savings bank. If any oi ntral, 
or general institution, to give unity and combination 
to the operations of the different banks of a great 
city, were found to be useful, it might be formed of 
delegates cim*>cn by the committees of the several 
district or parochial banks ; and thus, without any 
inconvenience that can be rationally contemplated, 
all that fervent interest which is the natural effect of 
giving the contributors themselves a part to act in 
the formation and conduct of savings banks, would 
be provided for and secured. In Loudon itself 
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Banks f«r there are various Institutions, wholly dependent up 
Saving s, on voluntary contributions, the subscribers to which, 
though extremely numerous, are annually called to- 
gether for the election of committees and other ma- 
nagers. The society of .SV / ’tools f ' All may !>• ad- 
duced as a conspicuous example 1 . And where is 
tile inconvenience that is ever found to result? 

Savings u^antime, ellbits were begun fur the « stcu- 

Hanks in sion of the system in England, lu the year l s t a 
Baglsuul. judicious and successful attempr u.in niiule hv I)i 
ITaygarth for the establishment of a hank lor livings 
at Bath, where, sometime before, an insulation un- 
der the name of a servant '.*> hind, had In i n term. d on 
nearly similar principles, at tin sugg.-Mi on of Lady 
Isabella l)ougla«, sister of the Lai i \if S < h l . 

The circumstances o r lvig r md \un in sr\ r d r* - 
sjK'Ct.s much less lavouiiihie any (dan (bunded cp 
on the savings of the poor tin.n i!»om d Scotland. 
The disadvantage.., < 1 k » ^ I « i , in Englaml a.» 
enumerated by Mr Duncan. under Jour lead- . M, 
The character and hJuN of Mn* people; '.‘die, ’She 
nature of the cr< l(M..‘he.d e^: , i!> 1 bin*. , ..illy lire 

•'VStem of poor Ians; I ? l:ly . The u.i’.e nf ihe bank* 
in; hu in ess-. 

T/u’ iiisi i lire c art and : *■* inm.'i* .»{ 1 1 . 

ohsi.iiefnm whuhtbey u'.foid n< - >;»ji bigi.-. nh.u- 
mis. Thi ilia -trui n»u «»• ihc^r »r m>\ liui'i 
b wuied. I in- i.i is Iumcht. * > mi « « • . v i « ■ : c hi* 

' In* e\>er,:t an-. i.f t ? .«• : ..ad > a in, *:■•••», t Is.'it it, 

t .*<{(!■ f i s :i (hlfi i n • ( ”1:1 .1 tin .1 ■ --Mieioi: J 

t 1 ' ■* pi it ti<\ o{ | |.c ijai !■ > ft S' 1 . m! !,» , !,fiv 

hi' v I for dll' 1.1 ■ I.i! • ■ d* | ID* ' f , d V. ! ’ !• t|u i.l , ill id JI) 

per'.ct is the f < «il < x hi: 1 -h «»u wli! )i m»:!ii '>1 them :i»c 
placed, Jii.it tile M“. mu* at l u In o jo the d, | / > • - « t ■» 
tl cv reeei\c. b J ipui tn :h.U of ?! . Lank e! Ib.r- 
find it >! ii, 't !..* <»p- i U . ■> ' 1 tli ■ \ .e h 

arc lure. fh«*:et'> *■. -iii. oh ;o the IdgM-a dc., it*, it 

!ci» mi's ti; opt li an uMt v. ith out 1 of tbi^i h.ud.f., 

Uud pay to Hu* t out u'* t'u ciU*n { Ktin.td. 
making such a n< hn ta-u .»« the < \ pi nets o! the in- 
stitution i/mV tccpiire. 

In Idigiiind it is not iv-tomm \ lor banks t<» -blow 
interest on the dep'tut 4 * winch uu made null them. 
And where povcbly interest minlu be obtain* d, the 
Security would not aD’a;, ■ he good. The savings 
banks ba\e no source w .hence interof can In* de- 
rived with the tin .* mum me of . unt\. except tin* 
public lands. I’.iit, will.* i\ spt , t to them. 
inco!i\ cnicncc juris"** iron- tlie In do. ihuii of pi : i. 
VVluU is dc^irabh 1 . above «d! Jhiic»-, v,^!, » 

degree of simpiieity and pi. .me* - m ill" tr.tir.te- 
tion«, th.it the rea-aa: 1 * / \ tl..ii«; may be \;sh!i 

to tli, n.iiii'tnicii d «n u.is '*f tin- p, nph m-jIi uhi.m 
the institution has in deal. Bur 1 1ns Hucl'nit son m 
the price of slock i- an munoidahle enree of coin- 
plication and obscurity. flic money of one man 
produces more, tli.it of another less, according to 
the price of stock, at the time when Ids deposit is 
made. W hen it is withdravui, a sum is reetived, 
greater or less than that which was put in, according 
as the price of stock lias risen or declined. 

The plan upon which Dr llayg.irth proceeded, in 
•the hank which his strenuous exertions wen* the 
means o! si.-iig on foot in Bath, was lo make every 
depositor, (o the value of' one or more pounds of 
stQck, a proprietor of stock to that amount, and en- 


title him to receive bis dividends every six months, 
the same is those paid at the Bank of England, one 
sixth being deducted for the expends of the insti* 
tution. In tlie constitution of this bank, no part of 
the management, and no control over it, were given 
to the deposit era. Certain trustee- and managers 
well! eonstiiufcd, with powers of supplying vacan- 
eiis ; and tie- money of the depoaiters was verged in 
the funds in the names of a certain portion of the 
Inc.iecs, 

In the month of November I S I A, a bank was pro- 
jected for t he town and vicinity of Southampton, to 
which tin* Zealand influent e of the Right Honour- 
able (hinge Hum: in agiv.it degree contributed. 
In the furm.itiou el’ this institution, the model ot the 
Edinb'c l h hunk was principally followed. It was 
em'np'W: I »■. a certain number of noblemen ami 
gt nrieuiei-. v ’.) formed tlicmxelveb into an associu- 
!■!:**. for i*. . king (!u* money of the poor; excluding 
r >.[.)> !\ ill. mb jm '.i' ion of llu* depoaiters. Jf cliiler- 
ed «:k- bank (.*„! Iidied at Bath, which gave 
tin- ihy.iM.fia .i iiiMpoition of llin dividends, ard lef't # 
rhi i;. (■* th » hii'K. 'jai. i ei l*»ss by the fluctuation 

m i ;■ .-,1, , v.iiu-li j.'jimi mciicj had purchased ; the 
S i.j.- I..r l. fin, s«gh u vested the money in 
•• Kc-snm .,r -e. uc..a*N, mniiriook to pay a fixed in- 
* . i!»!c ;. t t«i.*M ■)»' r y, t ri 7 , on each sum of J*is^ 
(/a .m#t t*. n | . \ *!e deposit when demanded, with- 
» -c -lid,'* • . u. i . , t 'fhe chance of any rise 

mi 1 . ■ a ill.* funds, the bank, in this 

-I flic Southampton, like the 

l.d. .•!*».,! . .. be.k, Jui'ii.d the amount of deposits 
uhh L 1 1 - i i.‘. . i c-"w 1 1 (.in any one individual; and 
fivid ih- - ■ n : ( . 

Smim. ,-f n .-n al>'» made in London. A 
h; nis v .. ■ -p-.'u.; -md r the influence of Barber 
Ih.ii: ' < !■ , !•' ... m lue parish of (*o\ent-(vurdcn. A 
it. mi. •. lie m -he ml».ti>ii;ints of the parish, ruled at 
L, mi .i.i ? i^isato-, u.-g* ‘her with the members of 
tin* \. -ii . m«« • imimittee, *md twenty-four of 

i !•»■ ; . <’ a bj themselves, form another 

ct , *,i...i , \ choose their agents, and eon- 

da- : . - . ! iu ».;mt of security in this plan 

^ .in oh. ■ ., * ,.‘1,11 li.M ; lis - money renmining in the 
hoods .»i‘« i rt.ii-i map dual-, m the character of trea- 
- 'i. ■ s - .slh/wni. n.t* r< --t at o /'■/ nut. 

' \, .r npeiied in Clu ken well, another pa- 

i! h . . i nji ti (ij.oli-, eu i he ; 2 j)th of.fanuaiy JNlG, 
x in !\ iIim«i:l.!i tin n.si lamu ntaiity of Charles lav- 
k.j. i ^i|. nit ,i pi a. by whiih the depositers appoint 
i!i it du Ct tm tl- ir committees of .iccounts, their 
* uperihirndmifs. ,\c. from their own number, and 
t!.u< toaduel i lie luc ifie^s of the institution wholly 
lb tfinii-ihc' Hi - tn\»surer is allowed to retain 
to tin* amount of only I.. “DO, for which he gives 
curitv. and allows in U rest at o yc/ vent, for the sum 
in his hands'. The other funds are irn'e “ti d in go, em- 
inent securities. 'Ibe great defect in this otherwise 
ad-nirabh constituted institution, stems In bo iv 1 li- 
miting the choice ot managers and llmction.ir.es to 
the depositors themselves. Why should tin* deposi- 
tors deprive themselves of the advantage ,T l choosing 
a person who would be eminently iimIuI as a ma- 
nager, though not of a rank of lilc to require the in- 
stitution for his own u>e? It' the depositors have the 
jiower of choosing, for the management, whom they 
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Banks tor pb-ase, depositors or not. they will have all that .share 

* S ^ VI II ^ 1 1 nf which is necc-^ary to establish their confi- 

1 deuce and animate flit it* zeal ; while, at the same time, 
men of superior i ducat ion and influence may he 
joined with them, and prevent, by their wisdom and 
authority, any error to which the business might be 
otherwise exposed. As often as men of superior 
education and fortune showed a disposition to render 
themselves useful in the conduct of the institution, 
daily and universal experience prove how certainly 
and gladly they would he' chosen. Jn the meantime, 
the prosperity of the Clcrkenuell hank is a complete 1 
proof of the safety with which that co-operation of 
* the conti ibutors, the utility of which is so well de- 

monstrated by Mr Duncan, may he employed m the 
greatest cities. ( lorkemvcll is a parish, a great part 
of which is inhabited by some of the poorest people 
iri the metropolN ; the c.Uablixhment of the bank was 
attended with nothiiu: w hieli was calculate d to excite* 
any retention ; with advertisement scantily sufficient 
to make it known in the district ; yet on the :iid of 
* April, less than three months aftci the time of its in- 
fit itution, it lmd 1,07 depositors, and had received 
L.ytift, 1 Is. (id. 

Those local and confined attempts in the metro- 
polis were followed by others on a larger scale, '/'hr 
Sncirh/ for I hit cr hi » the Condition of the Poor took 
measures for interesting a sulliciemt number of noble- 
men and gentlemen to establish a grand Sa\ ings Bank, 
or Provident Institution, whnh was deemed a pre- 
ferable name, for the whole outlie western half of the 
metropolis. Several meetings of persons of high rank 
and others wen* held during tlu* month of March 181(5. 
The plan of the bank of Southampton, to pay n cer- 
tain fixed rate of interest, and icturn the mat de- 
posit on demand, was first proposed. This, with re- 
gard to the facility of giving satisfaction to the con- 
tributors, and avoiding ail misconception on their 
part, injurious to the prosperity of the institution, was 
highly desirable, i ut, after a due consult ration of 
the danger to wlueh the institution would, on this 
plan, he exposed, in the event of any great depres- 
sion of the price of stock, it was resolved to follow 
the example of’ Bath ; to render each deposit er a 
fitoekholdt r, and consequently himself liable to either 
the profit or the loss whic h the find nation of stock 
might occaMon. This instil ut ion was coiiipom d of 
the noblemen and gentlemen by whom it win* pio- 
looted, who formed thcin**i lve*s into an as^< ciatinn, 
consisting of a president, vice-president. InMt i and 
managers: wholly excluding the m-operation of the 
deposit ei and all inurvi n*.inn or control onllnir 
part, ThN inslitulion wa- opened in I’auton Sheet, 
Ilay Market, on tin* l .Mh of April following: and an- 
other, promoted by the principal gentlemen in the 
city, and founded on similar principle*-, wa- scon af- 
terwards opened in Bishopsgatc Sm e! , for the la-tern 
Jialf of the metropolis. 

Of 1 the bank for the western dividon of the metro- 
polis, u particular account has been puhlislud by 
Joseph II ume, Ksq. om* of the manager', whiih de- 
serves attention, as containing a valuable set o* prac- 
tical rules for the detail of the business, according »o 
the piioiiplos on which that institution is fum.dt d ; 
and, above all, as containing the description oi a sys- 


tem .of Book-Keeping, admirably adapted to the pur- Bwks for 
pose of savings banks in general, and of which that , 
gentleman himself was the principal contriver. 

By Mr Hume and Dr flA vgartli,we see that the term 
Provident Institution is applied as the name of those 
associations which have it fur their object to enable 
tlu; poor to place their money in the c> tucks. The 
term Bank, whether called a S ivings Bank or a 
Frugality Bank, they would confine to those institu- 
tions which pay u fixed iutcre>t, and return the neat 
deposit. The term Bank, however, is equally appli- 
cable to both, and the best denomination they can 
receive. Some adjunct is wanted to distinguish this 
from other species of banks, and no good one has yet 
been found. Neither l'm»ality nor Savings is dis- 
tinctive; every bank is a frugality hank. Poors 
IhniL would he the best, but for one conclusive ob- 
jection, th., I it is humiliating, and in common accep- 
tation disp.uegmg. 

As government securities afford in England tlu* 
only expeiiii nt, attended with safety, for employing 
the deposits of the poor ; but as these securities arc, 
eit. the w ame lime, attended with the gnat inconve- 
nience of fluctuation, and lequiro the transmission of 
the money to and from the metropolis of which the 
inconvenience would often he considerable; Mr II ume 
is of opinion, that the powers of government dumb! 
be employ id for i he removal of thm* two inconve- 
niences, which would merely afford to hanks for the 
poor in England those advantages which they already 
enjoy in Scotland, from the admirable state of the 
hanking badness. The eileets might be accomplished 
by the payment of the money to the receiver of i ach 
county, and by the receipt from him of the proper re- 
turns. This would no (jtherw i-e change flu nature 
of the transaction, than that the money would thus 
Ik* lent to governme nt in a way extremely convenient 
to the poor, vv bile, by purchase into the public* stocks, 
it is still lent to government, bul in a way far from 
convenient to that class of the people. 

There may he, and there* are, solid objections to 
the rendering any great portion of the people* the 
creditor?! of government, as being unfavourable* to 
thatjndependence of the people* on the government, 
oi. which all security for good government <h pends ; 
hut ii the people are In ho rendered the i red i tors ol 
gounm.cnt, tin u* can he no objection to them 
in ing rendered so in u way convenient to themselves, 
lather 1 !*an in ,i way which is the contraiy. And if 
then N •;<» other .'ecurity hut that of gov<_ ament to 
which tin* Lank' foi the poor can have* recourse, we 
arc* roiti it'd to the alternative* of eiflu r huvii g no 
hanks lor the pool at all, or lending the money to 
government. It will occur to some* poise*, v, th.it it 
inkdit be lent to the parishes on the seeimty of ihe 
poor-rate- But to those who contemplate tin* aboli- 
tion of tin* pooi -rate, this will not appear tied. able 
us u permanent expedient. If counties were mana- 
ged according to their ancient constitution, the best 
plan might be, to lend it to the counties, on the se- 
curity of the county rate. But even in this case, it 
could not be? lent without admitting a prodigious 
evil, the principle of county debts. 

No mention 1ms been made: of the plan of Mr 
Baron Muzercs, in the account which has been rcu- 
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Bunk* for dcred of the successive steps by which the business 
ttavings 0 f sav j n g 8 jj an k s has been brought to its present 
Iii\m!ock- 8tate i because it was not conceived that this plan 
bum. corresponded to the idea of u sm *ugs bank. It is, 
however, necessary to be described, because it is not 
impossible that some of the ideas realized in savings 
banks may have been derived from it. The plan 
of liaron Mazeres was a proposal for establishing 
life-annuities in parishes, for the benefit of the in- 
dustrious poor. It was published in 177-' uccom* 
paniod with the suggestion of certain alterations by 
the celebrated Dr Price. It was recommended to 
the nation to obtain a law, for enabling the parish 
officers in England to grant, upon purcjwv, to the 
labouring inhabitants life-annuities, to be paid out of 
the parish rates. The measure met with support 
from some of the most distinguished chai aclcr-s of the 
time, and a bill was brought into the House of Com- 
mons by Mr Dowdswcll, under the auspices of Mr 
Burke, Sir (L SaviJe, Lord John Cavendish, Mr Dun- 
ning, Mr Thomas Townshcnd, and others*, for carry- 
ing it into effect. The plan received the sanction of 
the Commons, the bill was passed, and carried to the 
House of Lords. Here it was not equally fortunate ; 
it was not even permitted to come to a second read- 
ing. One cannot, conceive any very good reason for 
throwing it out; because, if it produced any effects, 
they could not be evil. The defect of the project, 
appears to consist in this, that it was not calculated 
to produce effects at all; it involved in itself an ob- 
struct ion fatal to its operations. To purchase these 
annuities a sum of money, large to the purchaser, 
was demanded all at once. How was he to possess 
it ? Whence was lie to obtain it ? The means were 
almost universally wanting, and likely to continue so. 

it is worth while to mention, that a savings bank, en- 
titled /, c B’ncuu was t siablidird by Jaw 

at Paris, in om of the first years of the Enoch revo- 
lution, and it was in existence till a late period, per- 
haps is to the present. The account of it which we 
haw seen, is in the Art hives of Ustful Knniv- 
iW/w , published in Philadelphia, where a bank of 
industry was lately established. Mr Bentham’s plan 
of* a frugality bank, added to this scheme two im- 
portant amendments, which at once brought it with- 
in the rmgo of practicability, and enlarged the 
bound', ol its usefulness. He proposed that the people 
should purchase life-annuities, by sums deposited 


gradually ; and that these annuities should be Con- for 
ver tilde into other forms of benefit, suitable to the 
exigencies of each individual. Baimock- 

Witli regard to the best model of a savings bank, burn, 
there is nothing of much importance which remains *^ m s/**S 
to be said* The great difficulty consisted in the ori-tonrral 
ginal idea. When that was fully framed, every thing 
else suggested itself, without the smallest, difficulty. Jautcsa 
Two things were immediately seen to he fund a- Banks, 
mental : In the first place, security for the funds : In 
the second place, the zeal of the people. The best 
general instruction which can be given to those who 
hate institutions to form, is to set these two objects 
before them, a* the ends which theyliave to pursue ; 
and to adopt the means, which, in the peculiar cir- 
cumstances of each case, promise to he must effec- 
tual in attaining them. 1. With regard to security, 
the course appears to be abundantly plain. There 
is perfect security with many other advantages in the 
great, banks in Scotland, which of course should be 
univi rsselly employed. In England, thcie is no re- 
nouice but government security, to which, as at pre- 
sent existing, several inconveniences are attached. 

U. With regard to the excitation of that degree of 
fervent interest among the people, w Inch is neces- 
sary for the production of any considerable effects, 
all persons will not have tlu.ir minds equally open to 
conviction. Vet the means appear to Im abundantly 
certain and clear; let tin* contributors, in annual 
meetings, choose their own office-bearers, not limit- 
ing tin* choice to their own body ; and let tin* people 
of w eight and character in (lie district, not only show 
their readiness, hut their d'.sirc to be chosen. This is 
the general idea ; it may he modified into a variety 
of forms, according to the circumstances of different 
places ; circumstances to which matters of detail 
ought a< much as possible to conform. It is an ap- 
pcml.ige to this principle, that the numbers, hence 
the district, should not be large, which a single bank 
is destined to serve. This appears to be expedient, 
or rather indispensable, on other accounts* ; to facili- 
tate access to the customer ; to prevent loss of time 
by attendance, if numbers should be liable to repair 
to the same office at the same time ; and to render 
practicable. In division, the otherwise impracticable 
amount of labour, which, if the great majority of the 
people should bring deposits, the management ofthem 
will create. (-ft.) 


BA KNOCK HI 711 V. a rivulet in the county of Stir- 
ling, celebrated for a battle fought on its banks in the 
cariiei part of the fourteenth century.’ As no cor- 
rect (h tails of (his battle have been given in the hotly 
ol* the work, it becomes necessary to supply that de- 
fect in this place. 

The failure of the royal line of Scotland, by direct 
descent, in thegrand-da.ighter of Alexander Ilf. who 
died in the year 12,00, excited a competition among 
several powerful nobles for the crown. But deciding 
their respective rights by the sword would have de- 
luged the kingdom with blood ; r, or were the finan- 
ce’s of any in that, condition which could enable them 
to maintain an arduous and protracted contest The 
claims of all were, therefore, by common consent, sub- 


mit t od to Edward 1. of England, a warlike and politic 
prince, wlm, h.n in:; heard them patiently, with due so- 
lemnity adjudged the throne to John llaliol. Edward, 
though without apparent partiality, had not lost sight 
of his own interest ; but the truth was soon betrayed, 
that he wished to render Scotland an appanage of 
England, could it have been effected. The ri^ht ol 
superiority was asserted, acknowledged, and then re- 
sisted ; but Edward had power in his bends, and the 
abdication ol* llaliol followed a short and troubled 
reign. That monarch now openly avowed Ins design 
of subjugating Scotland, whic h lie affected to consider 
only Us a fief of his kingdom. Some patriots arose 
in the course of an interregnum ; but their co-opera- 
tion being generally disturbed by jealousies among 
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Bonaork- themselves, they were quickly overwhelmed, and a 
bl,r V* large proportion of the peers and barons swore fealty 
to the English sovereign. By a barbarous sentence, 
the most distinguished defender of Scottish liberty, 
Sir William Wallace, was put to death at London, 
and Edward conceived that the terror of his punish- 
ment would restiain others from resistance. lie 
was mistaken, however, for Robert Bruce, Karl ol 
Carrick, grandson of one of the original competitors 
for tlic kingdom, reviving his claim, was crowned at 
Scone in the yi ar KJOti, and prepared to vindicate 
it by the sword. He was at first unsuccessful, and 
two of his brothers perished in tlu contest, while the 
English were repeatedly victorious, and obtained 
possession of all the strong-holds throughout the 
country. Meantime, after expressing irreconcilable 
hatred to Bruce, Edward died, and his son, who 
solemnly swore that he never would remain two 
nights in the same place until he reached Scotland, 
resolved to maintain his superiority. But the imbe- 
cility which he speedily displaced, his ignorance of 
the real dispositions of the people with whom he had 
to deal, and other circumstances, induced many who 
had pledged their baity to Ins lather now to deficit 
himself; and the parfi/.jns of Btitcc, who was ge- 
nerally acknowledged the real and legitimate sove- 
reign, rapidly increased in number. The south and 
west were releas'd from the power of the English ; 
several places of strength were gained, cith r by 
force or stratagem , iml, encouraged bv success, ho 
even ventured to penetrate the le^s protected pans 
of the neighbouring kingdom. Edward, howcur, 
sought to preserve the allegiance of those who Mill 
adhered to his interest, by conferring obligations 
upon them; and as then.* were many in Scotland 
disaffected to the government of Bruce, he never 
abandoned the original plan of subjugation. After 
various successes and discomfit tires on either side, 
one of the strongest fortresses, Stirling Castle, then 
in possession of the English, was invested by Edward 
Bruce, a surviving brother of the king. Tlu gover- 
nor, Sir Philip Mowbray, piessed on all hands, of- 
fered to surrender if he should not be relieved by his 
countrymen on the 2*th of June 13 It, to which 
Bruce, commanding the besiegers, incautiously as- 
sented; and although he thus inclined the displea- 
sure of his brother, the sanction of the latter was not 
withheld. It was these preliminary events, which we 
deem it necessary to explain, that were productive 
of the celebrated battle of Bannockburn. 

Edward being made acquainted with the circum- 
stances, quickly ascertained the importance of car- 
rying succours to Stirling Castle, and resolved to 
levy a powerful force for the purpose of combating the 
Scottish king, who was posted so as to intercept his 
access to it. From the writ commanding the differ- 
ent counties to furnish their respective proportions of 
the military, it would appear either ill it the design of 
Robert to dislodge his enemies was long premeditated, 
or that he had rt mained a comsiderunle time encamped 
at the place of rendezvous the Tonvood, a few miles 
east of Stirling. It specifies that “ the Scots had en- 
deavoured, as far as they were abbs to collect a vast 
body of* font in a strong and rugged position, where it 
was difficult lor cavalry to act, between him and his 
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castle of Stirling.” Probably the Torwood then extend- Bannock* 
ed farther west than we arc accustomed to fix its limits . 
at the present day; therefore we must seek for the s ^ v ^' 
Scottish camp nearer the object of contention. There 
were assembled about 30,000 men, besides an un- 
armed and undisciplined rabble of followers and re- 
tainers, amounting to a great number, not less than 
perhaps two-thirds of the regular force. The Scottish 
historians calculate the English army at 100,000 men. 

But here we cannot sufficiently regret that it is 
principally from a poetical narrative and tradition we 
are enabled to deduce the interesting events of that 
ara ; therefore, a** poets are in general but faithless 
historians, their writings must always be received 
with reserve. At the same time, Barbour, the poet 
who records the battle of Bannockburn in detail, 
seem* to have had little in view, besides the glory 
of his country ; and there are also some slight notices 
to be found elsewhere corroborative of the general 
train of »iic history. 

On Saturday the 4 ^ l 2d of June, Robert having re- 
ceived intelligence that the English had reached 
Edinburgh, withdrew his army bom its encampment 
in the Torwood, to take up 'another position in the 
neighbourhood of Stirling Castle. I lie re be extend- 
ed his troops in three divisions, occupying a wood, it 
would appear, from the fit a am called Bannock, on 
the right towards the church of St N ininn, and on 
the left marly, it is supposed, in the direction oi the 
present road from Edinburgh to Stirling. In the 
night he directed a gnat number of small pits to he 
dug knee- deep, and covered with turf, concealing at 
the bottom a kind of projecting spikes called cul- 
throps, or caltrops, designed for tin; destruction of 
cavalry . The position was besides protected by e 
morass in the vicinity, and peculiarly favourable, in 
many respects, again* t the attack of cavalry, which 
the* Scottish king chiefly dreaded. On Sunday the 
"Sd, an alarm spread of the approach of the enemy, 
and Bruce pn pared to receive them, for he had 
now chosen the ground on which lie awaited the at- 
tach ; hi*: whole army heard mass, and in answer to 
his proclaiming that those who were nut confident of 
victory might retire, all unanimously declan d their 
resolution to conquer or die. His troops were mar- 
shalled in three divisions, of which that on the right 
was commanded by hit brother Edward, the lift 
wing by Lord Douglas and the young Stewart of. 
Scotland, and the centre by his nephew, Randolph, 

Earl of Murray, while he \imself took the command 
of the i ^civo, posted on a lising ground in the rear, 
whenen he could ohium a view of tin* passing inci- 
dents. But it is ivui li kable that this rrvervu con- 
sisted of the most savige part of the inhabitants of 
Scotland, the Wcsum Islanders and men o.* Argvle, 
ha also his own vassals of Carriek in Ayrshire. The 
followers of the camp were now sent to a valley at 
a, little distance to the left of the position. In this “ 
manner Bruce designed to deceive his enemies. 

Meantime a squadron of 800 horse was detached 
from the English at my for the purpose of gaining 
Stirling Castle, by a circuitous route through the 
low ground to the north-east. The king, the first 
to perceive it, reproached the Earl of M array, hie 
nephew, with leaving the place exposed, and he. 
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Bannock* anxious to repair his fault, hastened with 500 spear- 

_fr 1]ri !: v men to cheek the enemy, wherein he with difficulty 
succeeded. Soon after, the van of the English ap- 
peared in sight, while Robert was in front of the 
Scottish line. He was recognised . y Henry de Bo- 
ll un advancing a bow-shot before his comrades, from 
a crown surmounting his helmet, and the .authorita- 
tive manner in which he disposed his troops, lining 
mounted on a sorry horse, the Englishman quickly 
advanced upon him, but his spear missing the king 
in his course, the latter, rising in his stirrups, cleft 
his helmet with a single blow of his battle-axe, and 
Bohun fell to the earth. This valiant deed encou- 
raged his people; but to his friends, who warned him 
he had exposed himself too hardily to danger, he ta- 
citly seemed conscious of temerity, and regretted 
that the shaft of his weapon had been broken by the 
violence of the blow. This closed the operations of 
the first day. 

The armies reposed in the vicinity of each other ; 
both were impatient for the succeeding dawn, the 
one anticipating undoubted victory, the other in 
anxious hopes of being liberated from the yoke of 
strangers. Bruce addressed his troops, recapitulat- 
ing the conduct of the enemy, how the government 
of the country had been usurped, anil those that had 
fallen into their hands most barbarously treated ; 
that now they were to fight for all they held dear, 
their own personal liberiy and the safety of their fa- 
milies. He showed them, that their position was 
such as would insuro success ; that they fought in a 
good cause, but the English only for conquest ; that 
they would, when victorious, be enriched with the 
spoils of the vanquished, and he promised that the 
heirs of those who fell should enjoy privileges merit- 
ed by the conduct of their predecessors. But ho stre- 
nuously urged the necessity for order, to avoid pil- 
laging the slain, and to preserve their line unbroken. 

At break of day, the Scots, drawn out m battle ar- 
ray, beheld the English already prepared ; but, not- 
withstanding their own inferiority of number, they 
were animated by the justice of their cause, and with 
'confidence in their leader. To propitiate the Deity, 
Maurice, Abbot of Incliaffray, celebrated mass, ami 
passed in front of the army, bearing a crucifix in 
his hand, and exhorting the soldiers. The troops 
then partook of some refreshment, and Bruce, in 
conformity with the customs of hi> fern, created some 
of his most distinguished followers knights. 

The English army was commanded by Edward in 
person, attended by a bodyguard of 500 cavalry well 
armed ; uml among his troops were 52.000 archers. 
But the same unanimity did not subsist as among his 
foes ; although lie. on his part, was confident of vic- 
tory ; and the Scottish host having knelt with one 
accord to utter a pious ejaculation, and receive be- 
nediction, he exclaimed to those around him, “ Be- 
hold, they kneel to a»k mercy ! ” He was quickly un- 
deceived. 

A signal was now given ; the armies approached, and 
a sanguinary contest ensued, unexampled in the annals 
of British history. Tin* van of tlie English, compos- 
ed of cavalry, galloped on to charge the right wing 
of the Scots, commanded by Edward Bruce, which re- 
ceived them with intrepidity. While this wing wa* cn- 
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gaged, Randolph advanced with a division to meet the Bannock- 
main body of the enemy ; and the left wing also has- Iwm. 
tened to participate in the conflict. Repeated charges 
of cavalry attempted, but in vain, to break the 
Scottish line; it proved impenetrable; they were 
everywhere resisted and repulsed. At this time, the 
battle seems to have been general, but the Scots 
were drawn up in a small and compact form, while 
the unwieldy mass of the English army could only 
be partially brought into action. Nevertheless, the 
former were grievously annoyed by the archers ; but 
they fought desperately with their spear?., swords, 
and knives, and also iron clubs or maces ; besides, 
the$0ere protected by light armour, which did not 
restrain their agility. Edward, the king's brother, 
was hard pressed by the English cavalry, and the 
Earl of Murray, making a movement to his support, 
was almost overwhelmed by the multitude of the 
enemy, while a terrible shower of arrows saluted the 
third division advancing to their relief, which galled 
them severely. The English still presented a vast 
and extensive front, but the king directed one of his 
chosen leaders, Sir Robert Keith, to take the archer? 
in flank with 500 horse, and their impetuosity prov- 
ed irresistible. They were suddenly overthrown, 
and fled with precipitation. The king, satisfied with 
this important advantage, brought up the reserve, 
encouraging his people to press onward, as they were 
now sure of victory ; and he spoke with greater con- 
fidence, as the Earl of Gloucester, in endeavouring to 
rally the fugitives, was unhorsed and slain. The re- 
serve about tliis period fell into the line, which had 
been weakened in no inconsiderable degree by the 
previous operations ; the Scottish archers, in their 
turn, did uncommon execution among the enemy; 
they inspirited each other to the attack, and their 
comrades bore every thing down before them. The 
numbers of the English proved their own destruc- 
tion : for those who recoiled, threw the rest into dis- 
order, and those who fell were immediately trampled 
to death and destroyed. Notwithstanding, the battle 
continued to rage furiously, and victory was long 
and keenly contested. But, at length, at this critical 
period, the retainers of the Scottish camp, who had 
previously been sent to a valley in the rear, sudden- 
ly appeared on the neighbouring height in view of 
the English army. Intimidated by the approach of 
w hat was believed a strong reinforcement, they soon 
began to waver, and as Robert urged his troops for- 
ward, they gradually receded, and at last took to flight. 

Edward, with 500 horse, prepared to seek shelter 
in Stirling Castle, but the governor found means to 
dissuade him from it; and he then consulted the 
speediest means of escape. The rout of his army 
became complete, their bands were totally broki n, 
and they fled with precipitation on even side. Sonic 
sought refuge among the rocks of the castle : ninny 
hurried to the river Forth, where they were drowned ; 
but the most terrific scene of carnage was in the 
valley where the rivulet Bannock flows ; for the as- 
cent towards the east being steip ami difficult, and 
then probably impeded by wood, they were exposed 
to inevitable destruction. Scarce any who look that 
direction escaped ; the course of the stream was in- 
terrupted; and a bridge was formed of the bodies of 
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Bannock- the slain. The peasantry, witnessing the defeat of 
hum the English soldiers, inhumanly slaughtered them, 

I j! f gratifying their revenge, and glutting themselves in 
sill"*' hlood. Nevertheless, prodigies of valour were per- 
formed ; and, at the earlier part of the rout, Sir 
Giles Argentine telling Edward it was not his cus- 
tom to retreat, rushed amidst his enemies and was 
slain. Hut Edward, hotly pursued, continued his 
flight, followed by (>0 horse under command of 
Douglas, until both, as if by mutual consent, halted 
at Winelihurgh, 20 miles irom the field ot battle. 
Again mounting, the pursuit was continued 40 miles 
farther to Dunbar, where the castle gait s b.inaopen- 
td to Edward, a vessel conveyed him to Engl|(d« 

Meantime, the scat tercel fugitives were cither fall- 
ing under the sword of their enemies, or seeking 
safety in the speed of their flight. A body of Welsh- 
men appeared nearly naked, having been induced to 
throw aside their upper garments, in order to light 
with the greater freedom; anil now were the easiest 
victims. Some continued to conceal themselves in 
the woody parts of the neighbom hood in hopes of 
mere)*; and Sir Marinaduke Tweiige, after lurking 
through the night, in a hush, surrendered himself to 
Robert, personal!), by whom he was courteously 
treated. 

There are tw*o things which it is equally difficult 
to ascertain, the numbers who fell, and the duration 
of the engagement. The victors are always prone to 
magnify their conquest ; the vanquished to diminish 
their defeat, and to exaggerate its dillicuity. If it be 
true that Edward fled on the same day to Dunbar, 
the conflict, though from dawn, could not be very 
long; yet, it is not easy to conceive how the un- 
wieldy mass of the English army could be brought 
into action unless by slow* operations. The loss on 
both sides was certainly very great. Harbour asserts 
that of the English to have been ,‘>0,000 men, and that 
200 knights were killed. But the truth of this cal- 
culation is disputable, especially as it i* said elsew lu re, 
that only 12 knights were slain, and ho made prison- 
ers. Barbour also allinns, that only two Scotsmen 
of note fell on the occasion, Sir William Vipont and 
Sir Walter Boss. Tlic king bitterly regretted the 
Earl of Gloucester, for he was his own near relatives 
and historians maintain, that had the Scots known 
him ho would not have fallen th.it day. J le caused his 
body to be carried to St Ninian's church, and watched 
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all night, and then sent with that of Lord Clifford to B*»nock- 
England. The more distinguished slain received inter- huin^ 
ment in consecrated ground, the others were thrown II 
into pits. The booty taken in the battle w as immense ; 
so gi;eat, indeed, as to disseminate riches throughout 
the kingdom, which may well he believed, as the 
English anticipated nothing less than discomfiture. 

“ O day of vengeance and fatality,” one of theiy his- 
torians exclaims, k: hateful accuised day, to be blot- 
ted from the circle of the year ; a day which tar- 
nished the glory of England, despoiled our nation, 
ami enriched its enemies to the amount of E. £00,000. 

Ilovv many valiant youths and illustrious nobles, how 
many excellent horses and beautiful arms, how many 
precious vestments and goldui vessels, were Jost m 
that single unfortunate day i” The pi ivy-seal of Ed- 
ward was also among the spoils, hut restored by Hu- 
bert, who used his victory with such eieinenev and 
moderation, as to gain the applauses even of the hos- 
tile nation. Among the prisoners’ was Easton, a 
Carmelite friar, said to have been brought by Edward 
to celebrate his expected conquest ; he now obtained 
‘his freedom on condition of paying* a similar ransom, 
but in favour oi his enemies. II is poem probubly 
merits more attention and confidence than ought to 
be bestowed on any other narrative of the buttle, be- 
cause he alone was contemporary with it, and most 
probably was a spectator of many of the incidents 
which happened twenty years before Harbour was 
horn. Hut we must again regret that it fell to the 
share of poets only to perpetuate the remembrance 
of events so important and intciesting. 

The immediate consequences of this great victory 
were the surrender of all the fortresses of Scotland 
to their lawful owners, the liberation of the inhabi- 
tants from a foreign yoke, and the firm establishment 
of the sovereign on the throne. Many inconsider- 
able engagements have been magnified into battles, 
but this may probably vie v ith those most celebrated 
in liihtury, though fought at a period when the na- 
tion was, without all doubt, almost in a savage* state. 

Some memorials of it still remain on the spot ; armour 
and weapons have been frequently dug up from the* 
neighbourhood; and at an interval of 500 y» ars, the 
inhabitants oi* the vicinity met on the 24th of June 
U»I4, to celeb i ate the triumph of th» ir ancestors, 
the memory of which has been sedulously preserved 
among them. 
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.FriK name of Barbary, or the Harbary* States, is 
applied by the moderns to an extensive district, oc- 
cupying, with the exclusion of Egypt, the whole 
northern coast of Africa. It comprehends also that 
portion of the western coast which uc^ to the noith 
of the Great Desert. The Stales included within 
this distiict are entirely indepemknt of, and even 
hostile to each other ; and they also differ in some 
pail iculurs of their political constitution. Then pie- 
vaiU, however, a striking sunilaiity in the wT<»ii* of 
their moral and physical circumstances. Throughout 


all these states, we see the same races inhabiting thtf 
towns, the plains, and the mountain distiicts; the wune 
forms of social life ; the san e degraded and corrupted 
barbarism succeeding to ancient gruudem and civili- 
zation. Nature presents a corresponding similarity in 
all the ptcuiiai qualities of aspect, soil, and climate. 
These resembling natures constitute Harbary decid- 
edly one region ; and it will, therefore, be conve- 
nient lo include its various states in one general ar- 
ticle. 

In the body oj the work will be iound, under the 
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aiERvToiiis, and^itwfoisi; * tfjffctyv ^ 
of the history these stat^| : iwvd an outline^ 
peculiar constitution; It *efcxa*ns/ general 

view of the physical aspect of this exteni^yegioR); of 
the various classes of ft? inhabitant#/ and of its pre* 
sent political and social condition. ' 

Among tlie natural objects which, this region pre- 
sents, the most prominent U that- immense and cele- 
brated chain which, umterthename Of At- 

las, trav^wr nearlyits whole extent. The* loftiest 
portion i&tft&t which towers over the plain of Mo- 
rocco. which, notwithstanding the intense heat of the 
climate* presents a range of summits clad in perpetual 
snow. ; T1W mbit recent traveller in this coUrtt$* 
known by the name of Ali Bey, states that, after a', 
very careful meafcUroment, he found this portion to 
be 1 3,200 fiaefc above the level . of the sea. The lower, 
stages are well cultivated, and of luxuriant fertility | 
while, in ascending* they exhibit every variety of 
climate, from the torrid to that; pf the fright zone. 
In skirting the kingdoms pf A%ters ana Tunis, 
its height is ■ greatly diminished, a iid is represent- 
ed by Or Shaw as not exceeding the loftier emi- 
nences of our own island* The* greater; part of 
its declivity is here coyertrd with wiooa^and fo- 
rests ; and only occasionally & rocky precipice real's 
its head above the rest. This part of the, radge se- 
parates into various branches, bearing; different, 
names. The most elevated is Mount. Jutjhra, in 
the province of Algiers, which .19 covCredwitfe snow 
during a great part of the year. It forjfflju$ species 
of chain by itself* Aqd . rises vetyr high abbyp .aU 
others east of Morocco. Besides the grand ch£fb, ^ 
there is found, between it and the sea, another, called 
tlie Little Atlas, extending from the Straits of Gib- 
raltar to Bona in Algiers. 

The structure and component parts of this vast 
range have been very imperfectly explored. It ap- 
pears probable, however, that, as in other mountain 
groups of the first magnitude, the centra! mass, 
as weir as the loftier pinnacles, are composed of 
granite. Ali Bey states, that the rocks on the 
coast consist of secondary granite*, with sandstone 
resting on it ; a combination which-; seem* deserving 
of notice, from its resemblance to that which occurs 
at the southern extremity of Africa. Marble also is 
said to occur abundantly in the western regions. 
The lower and eastern branches appear, however, to 
contain a large proportion of calcareous* rocks. The 
chain, considering its extent, is thought not pecu- 
liarly rich in metallic ores, though this character may 
have been derived from the supine negleipt.of the in- 
habitants in exploring its mineral tf^sures. Silver 
and cower are procured to a cona^r&Io. amyunt 
iu the Tunisian territory, Algiers .ho* lead, and a 
small proportion pf iron. Morocco contains no 
mines that ate known or worked, unless in the pro- 
vince of Suae, the southern extremity of the empire* 
There* iron is found at ldaultit, and copper, in con- 
siderable * quantity, * in the vicinity of Tessellert. 
The report of gold and silver* mines is treated as a 
fable by Chenier ; but Jackson asserts that he saw 
evident traces of them in the neighbourhood of 
Metis*. He confirms the report of Leo* that the 
vol* u* PAM x. 
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witb^ be . retained" qmfer the yoke, should- 
thus be to set them completely at defiance* 

$|f*t narrowtract between the. Atlas chain mid the 
sbi/whioh comprises the BarbaryjStates, forms a plain 
of luxuriant fertility^aversedby innumerable streams, 
descending from this mighty "storehouse of waters. 

Chenier calculates, that, upwards of six thousand are 
» poured down, from the western Atlas upon the, plains 
of Morocco. : The vicinity, however, of the recaps 
tiicle to their source, presents their ever, forming 
rivers pt great magnitude. The principal are, in 
Morocco* die Scboo, the. Morbeya, the Tensift, and 
the Suse; in Algiers* the Sheliifft in Tunis, the 
Mejerdab* The soil, which i&RAtufally of the same 
loose and .sandy character which prevails over north* 
ern Africa, is, by this prolusion af. moisture^ ren- 
dered equal in fertility to arty, hr the world. Its 
lightness .is even beneficial, by enabling it to be 
worked with the utmost facility, so that, according 
to Dr Shaw, a yoke of oxen can plough an acre in 
the day; . But wherever water foils, deserts are pro- 
duced, which present* on a smaller scale, the same 
appearances with those immense wastes which ex- 
tend south of the Atlas. . The moisture then, which 
these tdouniains supply, is the sole spring of ferti- 
lity to northern Africa; and Tripoli, where they termi- 
nate, borders almost immediately on tbo sandy waste. 

‘ Along the southern base Or the Atlas extends u 
vast region, called Biledulgerid, or more properly 
fifod-el-Jereedc-*-Mc dry country. It forms a gra- 
dual transition from the luxuriant plains of Bar- 
bary to the sterile desolation of the Sahara. Large 
streams, descending from the great chain, travel pc 
it from north to south, till they expand’ into lakes, 
or are lost in the sands of the desert. The mois- 
ture, evaporated by the scorching winds which blow 
from the south, is not sufficient for the production of 
wheat, barley, or the finer fruits ; dates are its abun- 
dant and almost sole product. They form the food 
of its inhabitants, and the basis of their commerce. 

Considered in a political view, this region'll nomi- 
nally Subject to those states of Barbary which lie in 
contact with it ; but the subjection scarcely amounts 
to more than the payment of a certain tribute. The 
part contiguous to, and dependent upon Morocco, 14 
known by the names of Tablet and Sigihnessa. 

The whole of Barbary abounds, in a very remark- 
able degree, with different species of saline .sub- 
stances, . Common salt particularly is found in every 
form, and in the greatest abundance. That drawn 
from the mines of Morocco is of a red. colour, very 
strong and course ; a white and finer kind It produ- 
ced by evaporation on the sea coast. The lakes of 
Barbary are almost all salt, to an equal degree with 
the sea itself; and in the course of the summer, ma- 
ny of these dry up entirely, leaving the mineral 
encrusted on their beds. Near the lake of Marks, % 

in. the Algerine territory, there is a mountain com- 
posed entirely of salt, and all the chains which tra- 
verse it con tain copious repositories of this mineral* . 

Most of the springs which are not warm are salt ; 
and ii) the territory of Tunis, there is no fresh' wai- 
ter, unless from rain. Many of the rivers, wbgh, 
o 
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they dry up in surtimer, leave their banks copiously 
encrusted with nitrous and salinti exudations, Salt- 
petre is not found in a concrete state ; but at Tlem- 
san, Kairwan, and many other places, the earth is so 
impregnated with it, that six ounces are obtained 
from a quintal of soil. *' 

The Atlas mountains, so far as hitherto known, 
are not the scat of any volcanic eruptions. In East 
Barbary, earthquakes are frequent during the hot 
and dry season ; they have sometimes thrown down 
houses, and even carried them to a considerable 
distance; but these are rare instances; for their 
effects are by no means so great and terrible as in 
the south of Europe, and other countries exposed 
to their ravages. The interior heat, however, mani- 
fests itself by that which it communicates to a 
large proportion of the waters, which flow through 
this territory. Most of the streams of the Jereede 
are at least lukewarm ; and near Oran, Tlemsan, 
Gabs, and other places in the territory of Algiers, 
they acquire a temperature which tits them for 
warm baths. About 40 miles to the east of Con- 
stuntiuu, are those called the Ildimmuu Moskoutcen, 
the heat of which is so intense, as to boil animal 
food in a quarter of an hour. The rocks over which 
this rivulet flows are entirely calcined by its influ- 
ence, which, acting variously on the different sub- 
stances, consuming some and leaving others nearly 
entire, produces some curious phenomena. The 
rocks at one place represent a lino of regular cones, 
believed by the Arabs to be the tents of their ances- 
tors converted into stone. At another place, the 
action is still deeper and more irregular ; the figures 
of sheep, horses, camels, even of men, women, and 
children, are presented to the eye, aJJ of which are 
believed by the natives to have undergone the same 
transformation. 

The productions of the soil in Barbary are not 
1 materially different from those of southern Europe, 
the climate being brought, by the vicinity of the 
mountains, to pretty nearly the same temperature. 
The grains chiefly cultivated are wheat and barley ; 
of which the crops are abundant, though there is not 
above one in the year. Oats are not frequent, but 
beans and lentils are very common. Pease have 
been introduced by Europeans. Pot herbs and 
fruits are abundant, and nearly resemble those of 
Europe, with addition, in the last branch, of the palm 
tree and the lotus. 

The animal world, particularly in its wild mem- 
bers, presents an interesting field of observation. 
The Numidian lion still retains its ancient charac- 
ter of strength nnd ferocity. To guard against its 
attacks, the villages and encampments are surround- 
ed with a species of palisade, and upon the slightest 
alarm, large fires are kindled ; yet these multiplied 
precautions are not always sufficient to prevent the 
irruption of this lord of the mrests. The animal 
called here a tiger is in reality only a panther. 
Wild boars are very numerous, and the hunting of 
them affords a favourite amusement. The hyaena is 
common, and is called the dnbbali. Jackson men- 
tions an animal, called the aondad, which inhabits 
the most lofty and precipitous regions of the Atlas; 
but, on account of its rugged and inaccessible haunts, 


hasneveir beep sufficiently bbserved iir described. The 
anieidb#, or gazel, from Its beauty, is the favourite of 
the Arabs. The Barbary females paint their eyes 
with a preparation of lead called Klkabol-fifelly, in 
order that they may rival the largeness and black- 
ness of those ot the gaxel. Gazel here, as angel with 
us, is the most flattering epithet that can be applied 
to female beauty. Although the antelope be the 
swiftest of all animals, he is soon fatigued, sp that the 
greyhound at length feoines up with him^C The flesh 
is valued, and is similar td veb'ison, ' Among the 
smaller animals, the most rioted are the jerboa and jird, 
which are about the size of a rat, burrow in the 
gypqnd, and afford agreeable food. 

Among birds, the chief is the ostrich, an often 
described species, and which occurs along the whole 
northern border of the desert. Those about We- 
dinoon and Cape Bojador are said to be the largest, 
and to have the finest feathers of any in the world. 
The feathers form a considerable article in the com- 
merce of Morocco. 

The serpent species is very numerous. The great 
Boa Constrictor is frequently found in the Sahara. 
It is not poisonous, and destroys merely by its im- 
mense strength and ferocity. There are several 
species, which contain a very active poison; but 
these, Dr Shaw conceives, ,do not exist in that great 
variety ’ which is enumerated by ancient writers. 
There are also domestic serpents, which are of a 
more harmless nature, are never molested, and held 
even in a kind of veneration. The most destructive 
of this class are the scorpions, which swarm to such a 
degree, that, in summer, they, are often found in the 
beds. It is believed in Morocco, that the flesh of 
this animal. affords a cure for its bite; and most of 
the inhabitants, on that account, keep a bottle of 
scorpions preserved in olive oil. Shaw observes, 
that those of Algiers and Tunis, to the north of the 
Atlas, are not very noxious, causing only a slight 
inflammation and fever, but that, in the Sahara, they 
are much larger, and their venom more malignant. 

The insect tribe, in this country, presents a 
much more terrible enemy, the locust. This de- 
structive insect is bred on the confines of the desert ; 
but at irregular intervals, impelled by some unknown 
cause, its swarm* take their direction towards the 
cultivated regions. \ They move in vast bodies, and 
with an order whjfch resembles that of regular 
armies. The march is all in tine direction, Jed by a 
chief* called by the natives Sultan Jeraad. All 
attempts to stop their course by digging deep pits, 
or by kindling fires, . have proved abortive. The 
foremost, indeed, fall victims to these means of an- 
noyance*, but the vast mass behind, undismayed 
by the fate of their forerunners, continue to pour 
on, file after file, in dose and uninterrupted succes- 
sion. The fires are extinguished ; the pits are filled 
up; and the husbandman abandons in despair every 
attempt to arrest their progress. Every thing green 
is thoroughly consumed; and the fields, from being 
clad in all the veulure of spring, assume at once the 
aspect of wintry desolation. This scourge some- 
times continues for several years, and k not unfre- 
qtiehtly followed by' the still more terrible evil of 
plague. It forms a very inconsiderable compensa- 
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l^rliaiy tion to the mhahitaftt^^that they use ttelqqpMaa* 
"^fe^w foo<1, * a ***** vieW*. teg«r4 ev$i a* a deli- 

Domestic The domestic animus dp not difl^r material^ from 
AunnaJs. th ose Q f £ ar0 p e> w ith the cxcefi|iow of the camel, 
which, though frequent in Barbwy /Delongs more pro* 
pcrly to the desert. The excellence of the horse was 
formerly the boast of Numidia ; and Barbary horses 
have wen highly valued, even m modem times. But 
the breed is said to have degenerated, chiefly in con* 
sequence of the best horses being liable to be seized 
by person^ in power. The ass, and still more the 
mule, are the animals chiefly employed in labour. 
The cows are small, and produce little milk. The 
sheep fed on the Atlas are often of exquisite rtaypuf. 
The wool being left entirely to nature, is of various 
quality, some of it coarse, but some very fine. The 
goats of Morocco produce that species of leather, 
the softness and pliability of which make it to be held 
in such high estimation. 

Kc mains of After surveying the aspect of nature* our attention 
ancient Ait. . g next ( j rawu t0 ruins of ancient art. The 

whole extent of Algiers and Tunis, and even deep 
into the desert, is covered with the most superb mo- 
numents of Roman grandeur. Constantipa (the an- 
cient Cjrta), Spaitla (Suffetula), El Gerome, and 
many other places, exhibit specimens of the architec- 
ture of that people in fti highest perfection. The 
temple at Spaitla is considered by Bruce as the 
most perfect example of the composite order existing. 
It seems matter of regret, as well as of surprise, con* 
sidering the general interest taken in these objects, 
that the drawings ,made by JBjpuce, of under his 
direction, said to be very fine, should never have been 
given to the public. . The remains of Carthage Ore en- 
tirely subterraneous ; yet these still convey an idea of 
the greatness and industry of that celebrated people. 
Of that immense aqueduct which conveyed water to 
the city from the distance of sixty miles, many hun- 
dred arches arc still to be seen, and several cisterns, 
nearly entire, are used us habitations by the Arabs. 
A few years ago, in digging among the ruins of Utica, 
some labourers found a number of beautiful statues, 
some mutilated, but others in complete preservation. 
Among them were two Statues of Tiberius and Augus- 
tus, thu former very finely executed^ and four female 
figures, two of them exauisite specimens of Grecian 
sculpture. The spirit of antiquarian research seems 
to be active among the Christian inhabitants of 
Tunis; and many,,, even of the poorer classes, arc 
said to be in possession of medals, engraved stones, 
and other curiosities. These, however,, by being dis- 
persed, are in some measure : Io$t to the. public. 
M. Fagan, the British consul at Palermo, lately ap- 
plied for permission to make excavations, which would 
no doubt be obtained, provided ah adequate pecu- 
niary compensation were offered. In that case, very 
interesting discoveries would probably be made. 
Different The population of the Barbary States is made up 
ct,i»s* s of of a number of distinct races. A particular survey 
inhabitant*. 0 f e ac h vr ju therefore be necessary, in order to 
afford any complete view of the subject. . 

The first and most numerous class are the Moors. 
This is an European term, derived from the ancient 
Mauri , of whom probaWy no traces ore now to be 


fqund. It is applied to the ^fAkants of the d%s Bsrhaiy 
of fSarbary* and the country, t m tpeir immediate t ****** 
nity. Their manners and habits of life have been de- ‘ 
scribed in considerable detail in the body of the 
wo$k, under the head of Mohocco. Generally 
spd&ing, a< Mahometan city presents an uniform as- 
pect. Everywhere tfee same silence and seclusion, 
the same absence of all gaiety, bustle, and anima- 
tion; narrow and dirty streets, bordered on each side 
by lines of dead wall,— each individual burying him- 
self, in the interior of his family, and shrouding his 
existence, as it were, from every other eye; while the 
female sex, who, in Europe, form the ornament of 
society, are immured in the apartments of the haratn, 
bought and ►old almost as slaves. With all this 
is combined an outward deportment of great gravity, 
solemnity, and decorum, with which neither the sen- 
timents rior actions are found to correspond. All 
this is more particularly true of tjie cities of Morocco; 
for in Algiers and Tunis, an unsettled government, 
and the habits of a seafaring life, have produced, 
especially in the lower orders, a greater appearance 
1 of activity and turbulence, though without any de- 
parture from the general tenor of oriental habits. 

The Letters lately published, written by a- female 
relation of Mr Tally, formerly consul at Tripoli, 
give a very lively picture of the manners of a Bar- 
bary court, and particularly of female society. 

This slic had very peculiar access, to observe, 
through the intimate footing on which she lived 
with the ladies of the palace. The wives of the 
bashaw; and the other grandees, are generally Geor- 
gian or Circassian captives, who are purchased at 
Constantinople at an early age, and trained in all 
those accomplishments which lit them for. the hararns 
of the great. By the Mahometan law, each indivi- 
dual may have four wives, and an equal number of 
concubines; but there is one principal wife, who 
alone shares the sovereign poorer. She has usually 
the same origin with the others, and enters the lm- 
ram as a slave > but succeeds, by address and superior 
powers of captivation, in raising herself to this envied 
dignity. It is unlawful for the daughters of the sove- 
reign to marry a subject ; and as they do not usually 
form alliances with foreign states, they have no re- 
source but to marry Turks and renegadocs, the re- 
fuse of the society. They thus often choose as com- 
panions for life, persons unworthy even to appear in 
their company. Accordingly, the husband is ruled 
with the most absolute sway, and treated usually 
worse than their slaves; to all which he quietly sub- 
mits, in consideration of the lucrative offices to which 
this connection secures his advancement. 

The toilet of a Moorish lady is said td" be form- 
ed entirely after the ancient model. No dressing- 
table is used ; but a number of slaves attend, to each 
of whom a different office is assigned. One plaits 
and perfumes the hair, another arranges the eye- 
brows, a third paints them, and so on. A profusion 
of the richest Arabian perfumes and scouted waters 
is used* and powdered cloves, in vast quantity, are 
stuffed, into x the hair. The eyelashes arc, by a very 
tedious process, painted black, and, by pulling out a 
nui&b^r of the hairs, are formed into a particular 
shape. This operation, though attended with very. 
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liaibAcv acute pain, U cheerfully submitted to. In short, a 
Moorish lady cannot be fully dressed under several 
hours ; and her appearance is then so completely al- 
tered, that her nearest relations could scarcely be 
able to recognise her. 

These Indies are represented, in the letters alluded 
to, as by no means spending their time, as usually sup- 
posed, in listless indolence. It is their task to overlook 
the numerous slaves who grind, spin, and perform all 
the necessary domestic offices. They arc particularly 
expected to superintend the culinary operations, in 
order to guard against poison, the administering of 
which at meals is not unusual in these countries. 
These cares, w ith those of their family, fill up the time 
of the more amiable and domestic members of the 
liaram ; while those of a lighter turn find full occupa- 
tion in the difficult, and dangerous intrigues to which 
their disposition prompts them. With a few excep- 
tions, however, tiny seem tolerably cheerful; and 
the view which these letters give of their character 
is, on the whole, favourable. 

The inhabitants of the towns do not form a race by 
themselves, but are aggregated from the various races 
who inhabit, or have inhabited, the country districts — 
the Arabs, the Umbers, probably in part also the an- 
cient possessors, and the Vandal conquerors of north- 
ern Africa. All these have been cast into that mould 
which Moslem despotism invariably forms. There is, 
however, a peculiar race, called Andalousie, de- 
scendants of those Moors, expelled from Spain by the 
* stupid despotism of that government. They inhabit 
chiefly the northern cities of the empire of Morocco. 
They pique themselves on their descent, and seem to 
retain somewhat of that pride of birth which was 
probably formed during their residence in Europe. 

Tlu? sciences, which anciently formed the glory of 
the Saracen name, are now, throughout the whole of 
this region, entirely extinct, instruments are still 
shown, which display the most exquisite mechanical 
skill ; but they are preserved merely as antique cu- 
riosities, without any knowledge of the principles by 
which they were constructed. Astronomy does not 
extend to the construction of a sun-dial, nor che- 
mistry beyond the making of rose-water. With re- 
gard to medicine, the estimation in which that sci- 
ence, once so flourishing, is held, may be judged by 
the emolument reaped by its professors. The fee of 
a physician scarcely ever exceeds sixpence ; and tho 
most serious operations are performed for a shilling. 
These humble practitioners succeed tolerably, when 
only external wounds are to be healed ; but in all in- 
ternal maladies, it appears very doubtful whether 
most patients die of the disease, or of the remedies 
administered. 

The Jews form a numerous class throughout all 
the cities, both of Eastern and Western Barbary. 
They seem to exist there nearly on the same footing 
as in Europe during the middle ages, the objects of 
universal hatred, contempt, and derision, and their 
plunder the invariable resource, whenever the sove- 
reign finds himself in pecuniary embarrassment. Yet 
their knowledge of trade, and entire devotion to it, 
have almost secured to them the monopoly of mer- 
cantile and money transactions ; and they arc thus 
enabled to make such enormous profits as induces 
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th$tij to endure all this oppression. In Morocco, Battery 
however, long suffering appears at length to have y 
wearied their patience, and their numbers have been ' 
considerably thinned. In the capital, they arc 
not now supposed to exceed 2000. No such di- 
minution seems to have occurred in the other states. 

Tunis is calculated to contain above 15,000. . 

The country Moors, or those who cultivate the 
plains of Barbary, appear to differ very widely from 
the inhabitants of the cities. The property* or ra- 
ther the occupation of land, is, as usual in despotic 
countries, much subdivided. The manners of the 
cultivators have been little observed, but they are 
suid to be characterized by a peculiar degree of ig- 
norance and simplicity. 

The inhabitants of the pastoral districts intermedi- 
ate between the sea coast and the Sahara, are known 
by the name of Arabs. They appear, m fact, to 
comprise such of the descendants of the conquer- 
ors of Barbary as have adhered to their original and 
native employments. They exhibit the 6ame migra- 
tory habits, the same simplicity of life, and the some 
union of hospitality and plunder, which distinguish 
their countrymen in Arabia. The touch of despotism 
has, however, taken from them much of that sense 
of honour and dignity which elevate the latter above 
the common level ot barbarous tribes. They live in 
tents, thirty or forty of which united form a camp or 
doiiar , under the command of a shiek : the suprema- 
cy over a number of these camps constitutes a Great 
Shiek or Emir. The tents arc made by themselves, 
of camels’ hair and the fibres of the palm tree; they 
are arranged generally in three concentric circles, 
around the habitation of the shiek. The cattle go 
out to pasture during the day, and arc tended by the 
men and boys ; at night they arc withdrawn within 
the circle of the tents. They are farther guarded 
by a number of vigilant dogs, who bark incessantly. 

The complexion of the Arabs is of a deep copper. 

The females possess beauty when young, but quickly 
lose it. They adorn themselves by puncturing and 
tattowing, practices unknown to the other inhabitants 
of Barbary. When the spot occupied by a douar is 
exhausted, they remove to another ; the women are 
then conveyed in groujw generally of three, upon the 
back of each camel; while the children, Jambs, and 
kids, are lodged in panniers bn each side. The shieks 
embrace every opportunity of acting independently ; 
and whenever a weak government or civil war oc- 
curs, immediately begin to plunder. Of all the in- 
habitants uf Barbary t the Arabs are animated with 
tho most bigoted zeal for the Moslem tenets, and 
the deadliest enmity to the Christian name. This 
disposition, the effects of which have been felt by all 
European visitors, has probably darkened somewhat 
beyond reality the picture drawn < by them of these 
tribes. 

From the inhabitants of the plains, wc ascend to 
those of the mountain districts. The greater part of 
the declivity of the Atlas chain is cultivated by a very 
remarkable people., called the Brebers. They have 
been named also Brebes, Bercbbers, Barbara ; and 
from them the name of Barbary is supposed to be 
derived. The Brebers appear to be descended from 
the original possessors of this region; they view 
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themselves still as its . rightful owners, and regard 
with boundless indignation all the other nations by 
whom it is now occupied* Their subjection! lias al- 
ways been very impenect, and the slightest injury 
has been sufficient to drive tjflpm into rebellion. 
Their chiefs are elective, and they alone, in this part 
of Africa, have a government moulded into some- 
what of a republican form. Their character is ex- 
tremely warlike, and they excel the inhabitants 
of the* plains in the management of fire-arms. TJij 
army or Morocco has often been completely defeated 
by them, and pursued to the gates of the capital. 
In general, however, they carry on war chiefly by 
surprise and ambuscade. The idea formed of them 
by the Saracen conquerors may be conceived by a 
passage in a celebrated Arabian writer (Bakoui), who 
gravely informs us, that they are the offspring of the 
giant Goliah, whom they resemble in strength and 
wickedness. They are divided into various tribes, 
of whom the Errifi, inhabiting a province of the 
same name between Algiers and Morocco, are the 
most powerful and ferocious. 

The Brebers are distinguished from the other in-' 
habitants of Barbary by a language which has no- 
thing in common with any of the rest* It is consi- 
dered by Adelungto be the* same (allowing for some 
variation of dialect) with that of the lihbo, the 
Tuarick, and of all the indigenous population of this 
part of Africa. Morsden and Langles have supposed 
it to be a corruption of the ancient Panic language ; 
but Mr Pinkerton forcibly argues, that a language 
which has no abstract terms, none belonging to the 
arts and sciences, and no , written characters, could 
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We proceed w to tak<i t >iew of the political Bmbiry 
stat# of this extensive region, Which has sustained 
no change from the lapse of time, and is that of a 
savage, ; uncontrolled, and Wbukmt despotism. In 0 f 
Turkey and the Asiatic empires, there are pub- Harbary. 
Be bodies, rendered venerable by religion, by 
law, and even by knowledge, who share anil 
moderate the power of the despot. In Barbary, 
there are none such ; the will, or rather momentary 
caprice of the sovereign rules every thing, Yet the 
throne, though thus absolute, is not thereby rendered 
secure j resting on no has is, it is overturned by the 
slightest storm that arises. The death of a sovereign 
is almost invariably followed by disputed succession 
and civil war ; so that tranquillity, the sole boast of 
despotism, is not even secured by it to this unfortu- 


nate country. 

The present sovereign of Morocco is named Mu- Morocco, 
ley Soliman. He has three brothers, two of whom 
contended with him for the sovereignty, and being 
overcome, now live in exile. lie is about forty, ra- 
ther handsome, and of a quick comprehension. He 
is a fitkih or doctor, deeply versed in the Mahometan 
faith, and passes the greater part of the clay in pray- 
er. His religious austerity prompts him to shun 
every appearance of luxury in his dress and manner 
oflife. Inquiring still greater simplicity in bis mi- 
nisters and attendants, he has completely banished 
that splendour which usually accompanits a court. 

The most pernicious effect of this bigotry consists in 
the hostility with which it inspires him against vari- 
ous branches of industry. He has ordered all I lie 
plantations of tobacco to be destroyed, because, al- 


scarcely be even a corruption of the language of 
a civilized people. Its high antiquity, however, can- 
not he doubted. 

The Sholluhs inhabit the southern parts of Mo- 
rocco. They arc smaller in stature than the Brebers, 
and in character somewhat less rude. In all other 
respects, they exactly resemble, and may be consi- 
dered as a branch of that race. Some writers have 
asserted their language to be different ; but the voca- 
bulary given by Chenier, and the information of 
Dupuis, seem to leave no doubt that it is merely 
a dialect with very slight variations. 

To those different classes we may finally add one 
which is not inconsiderable,— that of the negroes. Ori- 
ginally brought as slaves front Soudan andTombuctoo, 
they have multiplied greatly, and have even risen to 
distinguished estimation* The sovereigns of Moroc- 
co, unable, from the natural jealousy of despotism, 
to trust their own subjects, have placed their entire 
confidence in negro troops. These form the stand- 
ing army of the empire, tne body guard of the sove- 
reign, and the garrison of all the principal fortresses. 
Their pay 'is very small, not exceeding a penny a- 
day ; but its smallness is compensated by the licence 
in which they are allowed to indulge. A person, 
well acquainted with ' Morocco, being asked what 
their pay was, answered, “ Whatever they can rob 
or steal.' 1 Muley Ishmael maintained nearly 100,000 
of these troops. Their fidelity to their monarch is 
said to be exemplary. Negro slaves still continue to 
be imported in great numbers, particularly into Mo- 
rocco. 


though the prophet has not forbidden flu* use of that 
plant, there is no evidence of his having used it himself. 

In the same spirit, he opposes every possible obstruc- 
tion to commerce with Europeans, whom, as infidels, 
he regards with horror. In other respects, his go- 
vernment is said to be milder than that usually ex- 
perienced by the people of Morocco. 

Algiers holds the next rank ; but nearly ‘a century Algiers, 
has elapsed since any narrative of its internal state 
has been published by any European visitor. The 
most recent information regarding its interior that 
we have seen, is contained in an American pub- 
lication, drawn up from the statements of the 
American captives who were confined there from 
179-1 to 1795. At that time the Dey was a Turkish 
soldier, named Hassan, about fifty, who had been 
brought from near Smyrna in the year 1786'. Hav- 
ing insinuated himself into the favour of the reign- 
ing monarch, lie gradually rose through the different 
offices to that of prime minister. The old Dey dy- 
ing, Cedelli, a Greek, and a creature of Hassan, 
urged, and even ostensibly compelled him to assume 
the sovereignty. He prevailed ; and another candi- 
date who started up was put to death by the bow 
string. There have probably been several changes 
since ; and a new Dey is said to have conic into 
power within the last six months. The Divan, it ap- 
pears, have lost almost entirely the influence which 
they once possessed, and do little more than sanc- 
tion the measures determined on by the Dey. 

The present sovereign of Tunis is called Hamooda 
Bey, and is certainly an extraordinary character* He 
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Itavimry lms displayed a most energetic policy, and has seated 
himself more firmly on the throne than any of his pre- 
dccessors. He is now (181tf) about fifty-live years of 
,,n,s ' age, and has reigned twenty-nine, a period quite un- 
exampled in the tumultuous annuls of Tunis. He 
has, in a great measure, thrown oft* that dependence 
on the Turkish power, by which the state was former- 
ly enthralled : he even chooses his ministers and fa- 
vourites, in preference, out of oilier nations. The 
mere vigour of his character and administration 
seems to have freed him from that dread of conspi- 
racy and insurrection, by which former Beys were? 
perpetually haunted. !Iis brother, and his two cou- 
sins, though the rightful heirs to the throne, live on 
the most friendly terms with him, and partake of all 
bis amusements. He extends a very liberal protection 
to all classes ofhis Mibjeets, even Christians and Jews, 
w ho, before his time, might be insulted or killed with 
perfect impunity, lie is indefatigable in the dispatch 
of business, and spends very little time in sleep, or in 
the iiarnui. At seven in the morning, he generally 
receives the consuls of foreign nations in the hall of 
audience. From eight to twelve, he sits in the hall 
of justice. He is supreme judge throughout his own 
dominions ; all his subjects, from the highest, to the 
lowest, attend and plead their own cause. Unfortu- 
nately, wherever the Bey’s personal interest is con- 
cerned, justice is entirely out of the question. His 
hand is always open for bribes from either party, and 
sometimes from both. Where such all-powerful mo- 
tivoo do not interfere, he administers juHtice with 
equity, and even discovers a peculiar tact in eliciting 
the truth. His decisions are always given and exe- 
cuted with equal promptitude. Upon the whole, the 
security of person and property, and the general state 
of society, has been greatly ameliorated since his 
accession to power. Nothing seems to prevent him 
from being a good prince, except an avarice which 
knows no hounds, and hesitates at no means of grati- 
fication. 'This induces him to restrain the freedom of 
trade, to load it with monopolies, and often, which is 
worst of all, to become a merchant himself. He takes 
every opportunity of extorting money from his opu- 
lent subjects, without any pretence, and by the most 
arbitrary exactions. The following affords a curious 
example of Tunisian economy, lie lias erected a 
new palace, which will, it is said, he one of the most 
splendid edifices in Harbary ; but, in order to lighten 
the expence, the ground door has been fitted up into 
shops. He has given up the use of wine, in which 
he formerly indulged to great excess; but he is much 
addicted to other shameful species of debauchery. 

The ministers and favourites of liamooda are of 
the lowest description, both as to birth and charac- 
ter. The Zapata | ki, or keeper of’ the seals, and So- 
limun kiava, commander of the army, are both 
Georgian slaves. The former is stained with every 
vice, but the latter exhibits an honourable and hu- 
mane disposition, very rare in this country. The 
Bey’s private secretary is a Christian .-lave ; and the 
important and lucrative post of guardian of the slaves 
is held by a Neapolitan renegade. 

For some time past, a furious war lias raged be- 
tween the states of Algiers and Tunis ; the former, 
the more powerful of the two, being ambitious of 
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conquering its weaker neighbour.. The Bey of Tunis Barbara 
can call out a. force of from 40,000 to 50*000 men ; , 
but they arc merely an armed mob* and scarcely pre- ^**'C$* 
sent the -semblance of a regular army. The Algerine ' 
troops, however, are precisely of the same description, . 

In the spring of 1307* the two armies took the field. 

That of Tunis was highly appointed, and tbgtight.of 
nothing Je*s than the conquest of the Algerine ^pro- 
vince of Constnntina. But so soon as the advanced 
guard of the Algerines was seen recomioitripg, the 
whole Tunisian army turned, threw down their arms, 
and fled with the utmost rapidity in every direction. 

Many are said to have arrived at Tunis, without 
having once ventured to look behind. The Algerines 
took possession of their camp, baggage, and 15.000 
camels, laden with every kind of supplies. It is sup- 
posed that nothing but the dread that so easy u 
victory might the effect of stratagem, prevented 
the enemy from inarching forward, and entering 
Tunis. 

The army of the Bey, however, reassembled almost 
as quickly as it had dispersed; und in Juiy he was 
'again able to take the field. On the 13th, the two 
armies approached each other ; and the advanced 
guards having met, the troops of Tunis began to fly 
in confusion. But a. Greek slave having ventured 
to fire u cannon, the Algerines took the alarm, and 
retreated precipitately to their own camp. The Tu- 
nisians having thereafter rallied, the two armies re- 
mained all next day in sight of each other. In the 
evening, however,. Solimmi Kiaya, having gone up the 
mountains to reconnoitre w ith a small body of cavalry, 
the Algerines began to dread, that an attempt was 
making to surround them ; upon which, the whole 
army broke up, and fled precipitately in every direc- 
tion, leaving their camp, baggage, and 10,000 camels, 
in the hands of the victors. The latter, satiated w-itli 
plunder, were not inclined to advance, otherwise 
ilit-y might easily have taken possession of Constau- 
tinn. We need scarcely add, that such combats 
were not attended with serious bloodshed ; they were 
sufficient, however, to deter these heroes from again 
taking the field, and the war was thenceforth carried 
on by petty skirmishes. 

The government of Tripoli presents a still darker Tiipoli. 
picture than that of Tunis. The flourishing era in the 
history of this state," was the reign ofTIamet the Great, 
at the commencement of the kist century. He freed 
Tripoli from the Turkish yoke, in a manner worthy 
indeed of so barbarous an administration. He invited 
to a feast 0*00 of thciT.chicts, each of whom, as they 
successively entered, were strangled. At the same 
time, a general massacre took place in the city. The 
Porte being propitiated by presents, he was left to 
reign in tranquillity. He reduced to complete sub- 
jection the hitherto uiitractable possessors of the 
mountain districts of Gariau and Mesulata; and even 
succeeded in rendering Fe&g&n his tributary. ..lie 
invited foreigners to settle in dominions, and pro- 
moted the manufactures of woollen stuffs, Morocco 
leather^ Sec. His popularity enabled him to render 
the crown hereditary in his family. The late Bashaw 
reigned for. thirty years with great moderation and 
mildness ; and Tripoli assumed a civilized and pacific 
character, very unusual in this part of the world* A ^ 
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ftwjwy mobt unfavourable change has taken place in his son 

Scales. Yusuf, the preseftt.Ba.shaw, He began hi* career 
by murdering his elder brother, an amiabte jjwince, 
in the most barbarous manner. ‘Then surrounding 
' himself by negro slaves and ajtraos, he gained 
an ascendancy Over the more pacific inhabitants 
of the city. He thus succeeded in driving out 
his dbcond brother, and seizing on the sovereign- 
ty. He represented as uniting in himself all 
the vibes of jhat worst of characters, a Barbary 
despot. He has, in a great measure, ruined com- 
merce, by monopolizing to himself all the lucrative 
and important branches. His principal minister is 
Sidi Hamel, who shares with his master the ihost de- 
cided partiality to the French, and enmity to the 
English. Lord Nelson, in 1 798 , sent a line of bat- 
tle ship to demand that the Bashaw should for 
ever remove from his councils so dangerous a sub- 
ject. A feigned compliance took place, but lasted 
only till the English ship was out of sight of Tripoli. 
This personage has since been raised to a higher si- 
tuation, that of minister for foreign affairs, while his 
creature Mustapha has been appointed captain of 
the port. The place of first admiral i$ held by a 
person beiiriog the name of Murat Rais, but who is 
in reality a Scotsman, named Peter Lyric. Being 
at Tripoli in 1792 , as mate of an English vessel, and 
accused of plundering part of the cargo, he fled to 
the castle, embraced Mahometanism, and received a 
command in the Tripoline navy. He soon distin- 
guished himself in the capacity of ft pirate*, and rose 
by degrees to his present high situation. ' He is said, 
however, to enjoy it but little, and to sigh still for the 
loss of his country, and his friends. 

Kelii'i The religion of Barbary is well known to be 
throughout Mahomctau, professed with a degree of 
rigour and intolerance unknown in any other region 
of the globe. There is not, however, as in Turkey, 
any great body, like the Ulema* to act as the deposi- 
tary of its doctrines and influence. This influence is 
here enjoyed by individuals who raise themselves, by 
personal merit or demerit, to thft character of saints. 
Saints, in Morocco, almost share with the sovereign 
the power of the empirp. >fjidi AH and Sidi Alarbi are 
the two most eminent^jPgUing* saints. Their con- 
sideration is chiefly supp#Wd by working miracles, 
and does not require any sacrifice of the pleasures of 
life. They indulge in all these without reserve, and, 
besides the usual number of wives, keep’ uumerous 
concubines. The districts in which these saints reside 
pay no taxes, and are subject to no authority, ex- 
cept theirs ; and they are perpetually surrounded by 
a body of armed men, to ohastise their own enemies 
and those of the prophet. At stupe distance from 
Tripoli, there is a fortified village possessed by a 
saint, called the Lion, which serves as ah asylum for 
every species of criminate} even those who arc guilty 
of high treason. Idiots, ihrOUgliOUt Barbary, are 
generally' reputed saints ; and some/ in orde r to main- 
tain the reputation of sanctity, find it expedient to 
counterfeit the total absence of reason. 

Amount of The population of Barbary has been very Variously 
the reported, and has never been fixed on any precise or 
4 ion . authentic data. We shall collect the different state- 

ments made on the subject. ’ Mr Jackson gives the 
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population of Morocco at 14,886,600; of whom the Bsrhary 
cities arid towns contain 895,600$ the provinces within 
Atlas 10,541,000; the Berebbers amount to :i, 000,000, 
the Tafilets to 650,000. He states these numbers to 
be founded upon information extracted from the Im- 
perial Register. They are quite improbable, and very 
far beyond any estimate formed by preceding travel- 
lers. Chenier does not conceive that the empire ran 
contain above Six millions ; and some have even redu- 
ced the estimate so low as two. Mr Macgiil heard 
the population of the Tunisian territory generally esti- 
mated at five millions ; bnt is inclined to reduce the 
estimate to half that amount. Of these he sup- 
poses that 7000 may be Ttirks, 100,000 Jews, 

7000 Christians ; the rest Moors, Arabs, and rene- 
gadoes. Of the Algeririe territory we have seen 
no estimate ; but being more extensive and equally 
cultivated with that of Tunis, it must contain a 
greater population. Tripoli is reckoned by Ali Bey 
to contain two millions ; probably beyond the truth. 

Of the great cities, Morocco is generally sup- 
posed to contain 30,000; Fez, by Jackson, 380,000; 
by Ali Bey, only J 00,000; Tunis, by Mr Macgiil, 

100,000; by Mr Blaquiere, 130,000; Algiers, by Dr 
Shaw, 117,00 0; Tripoli, by Mr Blaquiere, 25,000; 
by Ali Bey, only 15,000. 

With a soil so fertile, apd where manufacturing Commerce, 
industry is in so low a state, the productions of 
the earth must form the staple articles of export. 

Barbary, in ancient and even in modern times, has 
been the granary of southern Europe. Of i ate, 
however, this branch of trade has' been nearly cut off 
by a general prohibition, in all the states, against 
the exportation of corn. The materials for export 
are thus reduced to fruits, gums, hides, wax, and the 
produce of the very few manufactures which flourish 
throughout, these states. Of these, Morocco leather is 
the most important. Fez is the place where this ma- 
nufacture flourishes in the highest perfection ; hut it 
is also carried on ip. the other cities of Morocco, as 
well as those of Eastern Barbary. Fez is also distin- 
guished by the manufacture of woollen haiks, a spe- 
cies of long cloths universally worn by the Moors 
when they go abroad; of sashes and silk handkerchiefs; 
and of carpets, which are little inferior to those of 
Turkey. Tunis is famous for the manufacture of a 
species of conical woollen caps, called scull-caps, uni- 
versally worn, not only in Barbary, but over the 
Levant. This fabric formerly employed filly thou- 
sand persons ; but the manufacturers of Leghorn and 
Marseilles now' imitate it, and succeed in underselling 
the Tunisians, though, in fne qualify of the stuff, the 
latter remain still unrivalled. Robes and. shawls of 
woollen gauze are also made to a great extent Con- 
cerning the manufactures of Algiers and Tripoli, we 
have few details; but with the exception of caps, 
they appear to be nearly similar to those of Tunis. 

* The caravan trade with the interior of Africa is 
chiefly carried on from Morocco and Tripoli, from 
the former it is very extensive. The caravans carry 
chiefly salt, tobacco, and European goods ; they 
bring back slaves, ivory, and gold dust. Lcmpriere 
estimates the amount 'of the former at one million ; 
the latter at. ten millions ; which, if correct, would 
imply the profits on this trade to be immense* Th© 
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,rat ^ ^ roul Tripoli has been greasy diminished, in hides, wax, and wool- It is &d<k*d,th$tt}je country Bad**# 
consequence of the Hash aw having embroiled him- produces ship-timber, particularly oak, •of' the best t 
self with Ins Arab neighbours, who, occupying the quality, end in inexhaustible abundance, and that 
route by which the caravans must pass, render the cellent hemp and flax might be raised* As yet* how* / 
communication extremely precarious. ever, the British Government have continued to pay / 

The European goods for which there exists a do- the money, without forming any establishment, or 
mand in the Barbary States, are exceedingly various* deriving any benefit from the privilege thus pur- 
They include more or less of almost every article chased. The coral fishery is carried on by a pmall 
both of' manufacture and of colooial produce. In the number .< of French and Neapolitan boats; and the 
former class are such articles as, being of inferior spirited attempts made by the merchants at Malta to 
quality, can he afforded at a cheap rate ; Yorkshire open a communication with this quarter have been 
cloths, particularly druggets and serges ; muslins of frustrated. From the pressure of the war, or other 
the coarsest and cheapest sort ; coarse linen, particu- causes, no military establishment has yet been form- 
erly German. Raw silk and Spanish wool were im- cd at La Gala. The place, however, is said to be 
ported to a great extent when their manufactures admirably suited for such u purpose, and, at a very 
were more flourishing. French wines are imported small expence, might be rendered impregnable, 
into the eastern states, where the precepts of Ma- We shall finally consider these states under the Chi who 
hornet are less rigidly observed. The other imports view, which has so justly excited the interest and Slavery, 
are tin and lead to a considerable extent, English is sympathy of the British nation, that of Christian slave- 
preferred ; coffee, sugar, und the different kinds of ry. To be placed under the absolute control of 
spices : hardware, cutlery, toys, arc in some de- the most brutal and corrupted of mortals, whom re- 
mand ; also alum, vitriol, cochineal, gum-lac, and ligious antipathy has divested besides of every hu- 
vermilion, for their manufactures. "man sympathy — without any law or earthly power to 

The commerce of Morocco is greatly diminish- appeal to — the hopeless victims of brutal cruelty, and 
cd by the senseless bigotry of the reigning Empe- still more brutal voluptuousness ; — this is certainly 
ror. The intercourse with Europe is now confined the most dreadful fate to which human beings were 
to the port of Mogadore, and is subject to vari- ever devoted. Yet such has been the fate of thou- 
ous restrictions. The articles of export, suited to sands of Europeans, among whom were often those 
the European market, appear, by Mr Jackson’s enu- w ho, from rank, sex, and cultivation of mind, must 
meration, to he chiefly sweet and hitter almonds, have been most keenly sensible ofits horrors. Painful 
about 1,000.000 lbs. ; gum Harbary, gum Senegal, as the subject is, it seems indispensable to give .some 
and gum Sandurac, upwards ofl 00,000 lbs. ; cow and details which may illustrate the extent of the evil, 
calf skins, gb‘0,000 lbs. ; goat skins, 10,000 dozen ; and the necessity which existed for some arrangc- 
wool, 30,000 ibs. ; ostrich feathers, olive oil, citrons, meats to remedy it. 

and some minor articles. * The most pnVticular and authentic account of the 

The commerce of Eastern Barbary has hitherto treatment of slaves at Algiers is that given in the 
boon carried on chiefly from Leghorn mid Mar- American work already alluded to. On the 23d 
seilles. Louis XIV. established at the latter port October 1792, the ship President saw approaching 
a Royal African Company, which formed several es- mi armed xebeck, hearing Spanish colours, till she 
tnblislmients upon the coast of the Algerine province came within gun-shot, wdien she instantly hoisted the 
of Constantina. The objects were the corn trade bloody flag, and fired. Escape was now impossible ; 
and the coral fishery, which they shared at first with the xebeck instantly put out a boat, with thirty armed 
an English company already established ; but the men, who rowed furiously towards the vessel, and 
latter tailing, the whole trade fell into the hands of boarded it with the wildest jahouts and outcries. No 
the French. Their first establishment was at the. resistance being made, . thejjfbegun to strip the crew 
Bastion de France, at the western extremity of Al- with a fury of avarice, of^ajwch it was impossible to 
giers ; hut this was abandoned, and they settled at form an idea. Sometimes several fell upon one Ame- 
lia (’ala. Bona, 11 Col, and Taharca. They paid rican, am), fought over bhn for the clothes of which 
L. 4000 a-year to the Dey of Algiers, and 100 per he was stript. Having. ransacked every corner, they 
cent, to the Bey of Cnnstantiua, on the grain export* then ordered the Americans to descend into the 
cd ; in addition to which, they were obliged to sub- boat; and those who •showed any hesitation were in- 
mit to various species of extortion and humiliation. staxjUy knocked dhwn> and kicked over into it. On 
The Continental w ar, and the extinction of the French reaching Algiers, the distribution took place. The 
naval power, threw a large proportion of this trade Dey made first hia choice, which was formerly Kniit- 
into the hands of the British ; and Malta became the cd to. an eighth of the whole* but now extends to as 
channel through which it was conducted. In 1806, great g number as he chooses to demand. For this 
the British Government contracted with the Dey of purpose, they were conduced to the palace, and 
Algiers for the possession of Lu Gala, Bona, and II drawn in files along a court, where they passed 
Col ; in consideration of which, they stipulated to uqder this review. Having made his selection, lie 
pay him the sum of 50,000 dollars {L. 1 1,000 Ster- dismis^edthe rest with the compliment, “ Go, you 
ling). Mr, Blaquiere, and other persons acquainted Christian dogs, and eat dtoqes ” The youngest were 
with this- coast, are of opinion, tjmt very important employed in menial oflicea about the palace, the rest 
advantages might be derived from this settlement, were p$t,to work in the marine and in public build- 
The coral fishery alone might employ 500 boats and Whenever a foreign vessel was in the port, 

9000 men ; besides which, there is a large export of they were loaded with thirty or forty pounds weight 
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Itarbary of chai us, in order to prevent their escape. Their 
heaviest labour consisted in dragging immense stones 
from a neighbouring quarry, for the repair ami eri- 
^ largemcnt of the mole. A body of Turks attended 
\ to urge them on, but gave no aid, unless by conti- 
nually roaring out Hyomoly y u heave away,” with a 
noise so tremendous, that it was heard at the distance 
of irfore than a league. At night, they were locked 
up in two huge buildings, called bagnios, the lower 
part of which was employed for shops, and the uppei 
for the joint accommodation of the captives and of 
the wild beasts belonging to the Dey. There was 
no Ivd in the place?, and they were obliged to lie on 
the floor, till their own ingenuity enabled them to 
erect some humble substitute. The duily allowance 
of food was a pound of very bad bread, and a small 
quantity of oil. Many sunk under this accurntila- 
fcion of distress, and were carried to the Spanish hos- 
pital, the only relief provided for their miseries. The 
sympathy of the American people having been at 
length excited by reports of their sufferings, they 
opened a ncgociation, and, at the expence of nearly 
800,000 dollars, procured the release of the cap- 
tives. 

The observations made by Captain Croker, dur- 
ing his visit in 1815, agree with the narrative of 
the Americans, and prove that no improvement hud 
taken place since that time. At the period of his ar- 
rival, tli ret' hundred Christian captives had been driven 
in from Bona, exposed to such treatment that fifty died 
within six days after reaching Algiers. They were still 
employed in the quarries, and loaded with chains, as 
before. Mis description of the houfte in which they 
were locked up is, that, “ if it had light,” it would ro- 
.scnihle those in which the West Indian negroes 
keep their pigs. Being now at peace with the great 
powers, their piracy is chiefly exercised on Naples 
and Sardinia, with whom they have always taken 
can' to continue at war. European, and even Eng- 
lish colours, are assumed to entrap the unfortunate 
victims. They frequently also make descents on 
the coast, and sweep away all the inhabitants, with- 
out distinction of age and sex. The Tunisians, at 
the commencement of the reign of the present Bey, 
landed on the island of St Pierre, belonging to Sar- 
dinia, and carried oft* the whole population, amount' 
mg to upwards of a thousand. At Tunis and Tri- 
poli, the treatment of slaves is not so utterly inhu- 
man us at Algiers. The most dreadful fate is that 
of those who are judged (it to he received into the 
liaruiu of the prince, or any of his principal officers; 
which, in consequence of the depraved propensities 
here prevalent, is not confined to one sex. Of those 
who become the slaves of private persons, both at 
Tunis and Algiers, some are tolerably, and a few 
very well treated. 

It is not easy to ascertain the precise extent in 
which this enormous evil lately existed. M r Bluquiere, 
though he represents its horrors in the most glowing 
colours, considers the whole number of captives as 
amounting only to a thousand. Mr Macgill calculates 
two thousand in Tunis alone, and tin- Americans the 
same number at Algiers, 'flu* lirM \ stimatc, however, 
is probably the more correct, as, by a calcul ation o' the 
amount and rate of ransoms returned, the number in 

voi.. II. TAUT i. 


Algiers, at the time of Lord Exmouths first expedi* B*rbary 
tion, appears to have been four hundred and fifteen. 

The outrageous conduct of the Barbury corsairs " 
has repeatedly roused the indignation of the princi- 
pal European states'. Yet it has happened, that 
most of the expeditions undertaken to repress 
timidate them have been not only unsuccessful, but 
attended with the most disastrous issue. We may 
particularly mention the expedition of Charles V., 
which will be found narrated in the body of the 
work. More recently, in 1 77 <>> the Spaniards sent 
a large fleet into the road of Algiers, which landed 
13,000 or 14,000 troops. Through a want of har- 
mony, however, between the commanders, the army 
reimbarked, and the fleet sailed off* without attempt- 
ing anything of importance. They ret timed in 
1783, when the fortifications were greatly strengthen- 
ed, but by means of gunboats, they were enabled to 
bombard the city in a terrible manner. Yet the 
Dry, though obliged to leave his palace, was neither 
moved by his own danger, nor by the sufferings of 
Iiih subjects, to sue for peace; and the Spaniards at 
length retired. They returned next year; but the 
l)ey had now' prepared a large force of gunboats, 
which kept them at a distance ; and they were ob- 
liged to move off, without having effected anything 
whatever. The Algerines now believed themselves 
invincible; and the Spaniards were fain to purchase 
peace with a million of dollars, besides a large sum 
for the ransom of their captives. 

In 1800, the Americans waged war against 
Tripoli, in consequence of a vessel belonging to 
them having been seized, and the crew made 
slaves. They repeatedly attacked the harbour, and 
did some damage to it, but tvere not able to make 
any serious impression, or to produce any effect, be* 
sides that of impelling the tyrant to a more rigorous 
treatment of his captives. They then adopted a 
different course. They landed in Egypt, where 
they were joined by Hamct, the elder brother of 
Y usuf, the reigning Bashaw, and to whom the throne 
rightfully belonged. The confederates having col- 
lected 500 men, marched through the Lybiau de- 
sert, and took Dome, the frontier towm of Tripoli. 
Notwithstanding the smallness of this force, Yusuf, 
alarmed by the popularity of his brother, accepted 
the mediation of the Danish consul, and a treaty was 
concluded. The prisoners were restored at a mo- 
derate ransom, and Hamct, now abandoned, returned 
to Egypt. Upon the whole, there seems to have been 
very little ground for the boast which has been made, 
respecting the conduct and success of this American 
expedition. 

After the termination of the Continental wai, which 
hud absorbed every other interest, a deep feeling was 
excited in the British nation, for the fate of their fel- 
low Christians, who were groaning under this horrible 
slavery. Sicily and Sardinia, the chief sufferers, 
were our intiniute allies ; besides which, Britain, as 
mistress of the seas, seemed called upon to put down 
a system of naval warfare and depndation, incon- 
sistent with all those lies by which civilized nations 
are united together. Urged by this impulse, the Bri- 
tish Government directed Lord Exmouth (late Sir E. 

Pel lew) to sail with a squadron against Algiers and 
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Barbara Tunis, The appearance of this armament was suffi- 
k eient to induce both states to a compliance with the 
B»h low. Unn ? demanded, which were, peace with Sicily and 
Surdiniu ; the restoration of their captives at a mo- 
derate ransom ; and an engagement, in every future 
war, to treat prisoners in the manner customary among 
civilized nations. Scarcely, however, had this treaty 
been signed, when it was violated, on the part of* Al- 
giers, in the most outrageous manner. Several hun- 
dred boats, chiefly Neapolitan, being employed under 
sanction of the British flag, in carrying on the pearl- 
fishery on the coast near Bona, a gun was suddenly 
fired from the castle, when two thousand Turks and 
Moors rushed down upon the unfortunate fishermen, 
and, aided by fire from the forts, massacred the whole 
of them. The English flag was seized, and trampled 
under foot. Lord Kxmouth had already sailed, and 
was arrived in England before he heard of this dread- 
ful tragedy. The utmost expedition was then em- 
ployed to equip a new and more formidable arma- 
ment. In a few weeks Lord Exmouth again sailed, 
and being joined at Gibraltar by a Dutch squadron 
under Admiral Capellen, arrived before Algiers, on 
the 26th August last (1816), about three months 
from the time at which lie had left it. On the morn- 
ing of the 27th, a flag of truce was sent in, stating 
the conditions on which alone peace would now be 
granted, and allowing two hours ft>r their acceptance. 
Three hours elapsed, without an answer, but also 
without any hostile movement ; and Lord Exmouth 
began to hope the intentions of the Dey might be 
pacific, when several shots were fired from the liar- 
hour. A combat of the most terrible description 
immediately began, the batteries being attacked 
with all the characteristic valour of British sea- 
men, and defended with all the fury of barbarian 
desperation. The British fleet suffered severely; 


BATILOW (Joel), an American literary and politi- 
1 al character of considerable note, was bom in the year 
1756* in the village of Reading, State of Connecti- 
cut.; and appears to have been the youngest of ten 
children. His father died when he was yet a boy; 
hut his friends, attentive to his instruction, em- 
ployed his portion of the paternal inheritance for 
his education, at the college of Newhaven, in his 
native state. Here he commenced his studies in 
177L In the course of the prescribed exorcises 
of composition, ho discovered a taste for poetry ; and 
two productions crept into public view ; one entitled 
The Prospect of Peace ; the other, An Elegy on 
the Death of Mr Homer % Member of the American 
Congress. It appears that Mr Barlow was destined 
for the clerical profession ; and that his friends so- 
licited and obtained for him the appointment of 
chaplain to a militia company of Massachusets, the 
llinctiona of which he performed till the event of 
peace. One of his panegyrists has observed, in re- 
ference to his subsequent change of profession, that, 
“ amongst the Presbyterians of New England, the 
priesthood is nothing else than a species of civil or- 
dination. He who receives it may pass to another 
employment ; and it is common enough to sec young 


but after seven hours fighting, the enemy’s batteries Barbsiy 
were reduced to a state of ruin ; and the flotilla / 

having succeeded in setting fire to same of the Al- 
gerinc vessels, the flame spread to such a degree, that 
the whole fleet, arsenal, and gunboats, were ere long 
reduced to ashes. On the following morning, the 
Dey submitted unconditionally to the terms pre- 
scribed by the British Government. These wdre— 
the abolition, for ever, of Christian slavery; the 
immediate delivery, to Lord Exmouth, of all cap- 
tives, of whatever nation, who were within the ter- 
ritory of Algiers the repayment of the ransoms for- 
merly received ; with apology and reparation to the 
British consul, for insults that had been offered to 
him. All these stipulations were executed with the 
utmost promptitude. 

Thus terminated an achievement, than which 
none has ever reflected a purer glory on the British 
name — one undertaken, not from any merely British 
motives, but to defend the general cause of humani- 
ty, and vindicate the rights of the civilized world. 

Ail observers agree that, in the case of a race at once 
mean and barbarous, fear is the only motive which 
can act with sufficient force ; and that a signal chas- 
tisement, such as cannot be soon forgotten, affords 
the o-nly security for their future moderation. The 
lesson which the Algerines have now received is of 
this description ; and there is therefore every reason 
to hope that its influence may be long and salutary. 

See Shaw’s Travels ; Jackson’s Account of Mo- 
rocco ; Macgill’s Account of Tunis ; Blaquiere’s Let- 
ters on Sicily ; Tully's Letters; Ali Bey’s Travels; 

Keatinge’s 1 ravels ; Appendix to Robert Adam’s 
Travels in the Interior of Africa ; Account of Al- 
giers f and of the Treatment, of American Captives , 
by James Wilson Stephens, of Philadelphia. Brook- 
lyn, 1800. (b.) 


men preach the gospel in order to have time to pre- 
pare themselves for another profession." This ex- 
planation, however, is hardly reconcilcable with the 
spirit of the New England theologians, who even now 
require from the candidate for holy orders a solemn 
declaration, that he is moved to this calling by a 
certain species of inspiration, or divine impulse, and 
not by any carnal or interested motive. 

In 1781, while he followed the army in quality of 
chaplain, he contracted a marriage with Miss Bald- 
win of Newhaven ; and it was during this period of his 
life that he planned the edifice of his future fame in 
his poem destined to celebrate the discovery and 
prospects of America. 

It was also during this period that the patriarchs 
of Connecticut proposed to adopt a new metrical 
translation of the Psalms, which excited to emula- 
tion all the poetical genius of the state. The version 
of Barlow carried the prize ; and is to this day sung 
in the churches of New England. 

At the conclusion of peace between the United 
States and Great Britain, he abandoned the eccle- 
siastical life, and settled at the village of Hart- 
fbrdi where, two years afterwards, he published the 
poem alluded to, entitled, The Vision of Colifm* 
10 
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uf aw. bus, which he after^ordU gave to the world iri a 
more 'expanded and imposing form. 

■v .After quitting the service of the church, he $p* 
pears for some time to have practised law ; but, in 
\ 1788, he likewise abandoned tha^ profession to bc- 
' come the agent of a mercantile company, who had 
purchased some millions of acres of lands situate 
on, or near the river Ohio, which they proposed to 
sell to foreigners at an enhanced price. For this 
purpose, Mr Barlow was sent to Europe ; and it is 
said that he was fortunate in the execution of this 


. m 

> position fo the Senate, and passed only by a small Barlow. 
majority 

lie sailed for bis destination on board of the Con* 
stitqtion frigate, disembarked at Cherburg in Sep- 
tember 18 IS, and, proceeded to the French capital, 
where he was received, in the Emperor s absence, by 
tho minister of foreign affairs, who “ was instructed 
to say the most flattering things relative to his ap- 
pointment. 0 The great object of his mission was to 
obtain compensation for the American property con- 
fiscated in virtue of the Berlin and Milan decrees. 


commission. 

Having during this period become deeply interest- 
ed by the events of the French Revolution, he 
published, in the years 1791 and 1792, the following 
political pieces : 1 . Advice to the Privileged Orders . — 
2. The Conspiracy of Kings.— 3. Letter to the Na- 
tional Convention of France.— 4. The Royal Recol- 
lections. Towards the end of the year 1792, he was, 
being then in London, appointed by the Constitu- 
tional Society of London one of a deputation to pre- 
sent an address to the National Convention of 


This arrangement was to be regulated in a manner 
the least onerous to the French treasury. Ameri- 
can ships and cargoes were, at the same time, to be 
freed front unjust detention, and a new' commercial 
treaty to be formed on principles of national justice 
and reciprocity. 

In pursuit of this object, he followed the Emperor 
Napoleon to Wilnu, in the memorable winter of 
.1812; but this diplomatic journey was without ad- 
vantage, and the failure was the more mortifying, as 
it was undertaken without the advice or mstruc- 


France, — a circumstance which attracted the notice * tions of the American Government. Mr Barlow was 
of the British Parliament, it having been stated by returning to Paris, when he was seized with a violent 
a member that the Convention had received an ad- inflammatory disease, of which he died, on the 26th 
dress by means of two fellows calling themselves the of December, in the 58th year of his age. Ilis nc- 
representatives of Great Britain, viz. Frost and Bar- phew, late midshipman on board of the Constitution 
low. frigate, whom he took from his studies to accom- 

In 1798, Barlow, from motives of curiosity, ac- pany him in this journey, and a secretary of the • 
companied the four commissioners of the National French Legation in the United States, were witnesses 
Convention who were sent to Montblanc, to organize of his last moments, and saw him interred at the place 
that department ; and tin's excursion gave rise to where he dosed his eyes, an obscure village of Po- 
another production, entitled, A Letter to the People land. 

of Piedmont. He also translated about this time Of the private life of Mr Barlow there is but little 
Volney’s well known w ork, entitled, Ruins of Em- to say. He was of a very taciturn disposition ; and 

fires* though he had lived so long abroad, was in manners 

Objects of a commercial nature at length drew and appearance a true New England man. His life 
him to Hamburgh, and afterwards to the coast iff was sober and uniform. His court dress, though 
Africa, where he received the commission of con- plain, he called his harness . He left no issue ; but 
sul-general of the United States, with instructions his wife survived him, and returned to America, to 
to enter iuto and conclude treaties with the Bar- the enjoyment of considerable property bequeathed 
bary powers, for the purpose of procuring the ran- by her husband, 
som of the American citizens who were detained as 

slaves in those countries. The execution of this To this account of Mr Barlow, for which we are 
commission was prompt and fortunate ; and, after indebted to a correspondent abroad, to whom be was 
residing for some time in Paris, to which he rc- known, we shall subjoin the estimate which has been 
turned from Barbary, he, in 1805, proceeded to formed of his great work the Columbiad, by a very 
America, and purchased a neat habitation in the competent critic. “ In this poem, the; w hole history, 
territory of Columbia, the seat of the general go- past, present, and future, of America, is delivered in 
vernment, to which he gave the name of Kahrama. the clumsy and revolting form of a miraculous vision ; 
Here he formed an acquaintance w ith certain consi- and thus truth is not only blended with falsehood and 
dcrablc members of Congress, to whom he greatly fancy, but is presented to the mind under the mask of 
recommended himself by the publication of a short the grossest and most palpable Action — r From the 
sketch of a plan of national education, and an ad- prose which he has introduced into the volume, and 
dress to the citizens of Washington upon occasion even from much of what is given as poetry, it is easy to 
of one of the anniversaries of American indepen- sec that he was a man of a plain, strong, and resolute 
dence. He now also published the superb quarto understanding ; but without any play or vivacity or 
edition of his national poem, to which he Anally fancy, any gift of simplicity or pathos, any loftiness of 
gave the name of The Columbiad. genius, or delicacy of taste. Though not deficient in 

Soon after his return from Europe, he was admit- literature, nor unread in poetry, he had evidently none 
ted to the confidence of the first magistrate of the of the higher elements of a poet in his composition ; 
United States ; and, in 1811, he received the valued and has accordingly made a most injudicious choice 
appointment of minister-plenipotentiary to the court and unfortunate application of the models which lay 
of France. This nomination met with powerful op* before him, Instead of aspiring to emulate the sub? 
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Barlow lime composure of Milton, or the natural eloquence 
u M and flowing nervousness of Dryden, he has bethought 
aromMn *,him of transferring to epic poetry the light, spark- 
ling, and tawdry diction of Darwin ; and of narrating 
great events, and delivering lofty precepts, in an 
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unhappy imitation of that picturesque, puerile, and 
pedantic style, which alternately charms and disgusts 
us s in the pages of our poetical physiologist.’* (Edin- 
burgh Review, Vol. XV.) 


Barlow 

1 

Barometer, 
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1 he Encyclopedia contains such an account of the 
discovery and construction of this most valuable in- 
strument, as could be drawn from the popular trea- 
tises of natural philosophy in the English language. 
But, unfortunately, our compilers of elementary 
works have seldom tuken the trouble to remount to 
the originul sources of information, and have fre- 
quently, by substituting their own fancies, or ser- 
vilely copying the mistakes of others, contrived to 
disfigure egrcgiously the relation of* facts, and the 
history of the progress of invention. We now pur- 
pose, therefore, as far as our limits will admit, to 
remodel the article; and, passing rather slightly 
over the description of the different kinds of baro- 
meters, and other practical details already given, 
to dwell more especially on the successive steps 
which led to the fine discovery of atmospheric pres- 
sure, and its application to physical science. 

Opinions The opinions entertained by the ancients concern- 
\ » . * n £ Physical subjects, appear at best only splendid vi- 

' MCICD9# sions. They speculated boldly in cosmological theo- 
ries, but were easily satisfied with those conclusions 
which merely soothe the fancy. Many of the phi- 
losophical notions, however, adopted in remote ages, 
have left a durable impression in the structure of 
language, and still continue to exert a visible influ- 
ence in moulding the current sentiments of mankind. 
The early sages of Greece distinguished matter into 
the four primary elements, of earth, water, air, and 
tire, which, by their various combinations, were sup- 
posed to produce the animated spectacle of tlu* uni- 
verse. With these elements were associated corre- 
sponding qualities, in a binary conjunction : Hot and 
cold ; dry and moist. Earth and water were con- 
sidered as ponderous and inert ; but air and fire, en- 
dued with elastic virtue, were imagined to possess 
lightness and activity. Fire, though extracted tioin 
all bodies by the operations of nature or of ait, was 
yet conceived to be derived, by invisible emanation, 
from that diffuse lambent fluid, which, under the 
name of -/Ether, occupied the highest, lumens, and 
constituted the substance and nutriment of the ce- 
lestial bodies. While the earthy matter would, there- 
fore, naturally settle towards the centre, and the 

S ueous fluids roll along the surface, of the solid 
jbe; the air and fire soared aloft, the former occu- 
pying the whole of the region below the moon, and 
the latter streaming through the boundless extent of 
space. This sublunary scene is exposed to inces- 
sant change, calamity, and decay ; hut above it 
was supposed to reign a perpetual calm, the seat of 
bliss, and of divine and imperishable essence. 

Aristotle, and some other philosophers, viewing 
.ether as altogether distinct from culinary fire, were 


disposed, however, to consider it as a fifth element, of’ 
a pure, divine, and incorruptible nature; an opinion and of Hie 
which afterwards gave occasion to the famous Quinta Nclioutmfii. 
Essentia , or Quintessence of the schoolmen. The 
alchemists, who sprung up nearly about the same be- 
nighted period, in adopting those notions, modified 
them to suit their own peculiar views. To the ele- 
ments commonly received, they joined the active 
auxiliaries of mercury and sulphur . For yu mt essence 
they substituted spirit and elixir ; the former, drawn 
off by the application of fire, being conceived to re- 
present the animating principle of each body; while 
the latter, extracted by the combined action of beat 
and moisture, was supposed to exhibit its concentrat- 
ed and most select, qualities. 

Some of the ancient cosmologists supposed a va- 
cuum beyond the shining expanse of aether, di stin- 
ed to receive the exhalations from this nether world. 

Others denied the existence of a separate void, but 
admitted small vacuities interspersed through bodies. 

Aristotle, however, maintained the necessity of a Musical 
plenum, asserting that our idea of space or exten-* Vm i Ls 
siou is inseparable from that of body. To this prim. llMo1 * ' 
ciple he ascribed the suspension of water in a tube, 
when the finger is applied to shut the upper end. 

Yet the very contempt in which that philosopher, 
from a consciousness of his own superiority, was 
accustomed to hold the received opinions, might have 
led him to take juster view's. He rejected the no- 
tion, that air has levity inherent in its nature ; nor 
would he admit the more plausible idea, that a fluid 
so easily moved must possess the quality of perfect in- 
difference, and be neither light nor heavy. Aristotle 
not only maintained that air is ponderous, but did 
nut scruple to appeal to direct experiment in support 
of* his assertion. A bladder, be says, will be found 
to gain some weight, on being blow*) or filled with 
uir. But this was evidently a mere random asser- 
tion, betraying his ignorance of the constitution of 
fluids. A bag filled with air, and suspended in a like 
medium, it Is obvious, from the laws of hydrostatic*, 
must weigh exactly the same as before. If it he al- 
leged that, in blowing up the bladder, a portion of' 
air would be introduced immediately from the lungs, 
and containing, therefore, a small admixture of car- 
bonic acid gas, which is specifically lighter than the 
common atmospheric fluid; the additional weight, 
amounting scarcely perhaps to a grain, would be too 
minute to be detected by any of the jeweller’s ba- 
lances constructed in ancient Greece. 

The mutual opposition of the leading philosophical 
sects of antiquity had, in general, most fatally dis- 
couraged the application of mathematical reasoning 
to the system of the material world. The Academi * 
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Barometer., eigne, or the disciple* of Platty who cultivated geome* 
V*Tn /W try with ardour and brilliant sv^eess* were disposed to 
regard that science as a pure intellectual contempla- 
\ tion ; and resigning themselves to tlje illusion of their 
\ lofty dreams, they turned with .disdain from the in- 

* vestigation of individual facts and all the vulgar 
realities of life. The mind of Aristotle was of a 
more sober and practical cast ; acute, profound, 
and discriminating, it ranged, with incredible indus- 
try, over an immense field of inquiry. That judi- 
cious philosopher recommended a careful and con- 
stant appeal to external observation, as the only sure 
ground on which to erect the structure of physics ; 
but unfortunately his scholars neglected too much 
the study of mathematics, the most powerful instru- 
ment for conducting physical research. The pre- 
cepts of Aristotle, though excellent in some re- 
spects, were hence in the sequel unproductive of 
any genuine fruit. On the contrary, the weight of 
liies opinions, during a Jong course of ages, confined 
and repressed the efforts of human genius. 

Modern It must bo gratefully acknowledged, that the alclie- 
l-jMieiiioun- mists, styled also philosophers by fire, were the first * 
Mficts. among the moderns who dared to explore new paths of 
science. Their projects wore, indeed, highly chimeri- 
cal, but. they had the merit at least of setting the ex- 
ample of investigating the properties of matter by ac- 
tual experiment. They likewise formed associations 
among individuals, for the more effectual prosecution 
of such researches. Hence the origin of that obscure 
sect, known by the fanciful title of ltosicrucians, 
who sprung up in Germany, and insensibly spread 

• their influence over the Continent. Those princi- 
ples were afterwards transplanted into the matur- 
ed soil of Italy, where philosophy, succeeding to 
the cultivation of letters, wore a more attractive 
garb. Bnptista Porta, a Neapolitan nobleman, who 
flourished about the latter part of the sixteenth cen- 
tury, was especially distinguished by his zeal in pio- 
moting such pursuits. Having spent many years in 

? travelling over Europe to gain information respect- 
ing natuial objects, be invited a few individuals of a 
similar taste to assemble, at stated times, in bis house, 
and assist him in making new experiments. These 
meetings, however, gave umbrage to the watchful 
jealousy of the clergy, and they were soon sup- 
pressed by a mandate from the Court of Bonne. Hut 
the example was imitated in other parts of Italy, 
where the papal authority enjoyed less respect: and 
academies, for the promotion of natural science, 
were successfully instituted under the patronage of 
different princes, particularly those of the illustrious 
house of Medici. 

vlilili o. In this ferment of inquiry, Galileo arose, a man fit- 
ted alike by the gifts of nature, and the lights of edu- 
cation, to be the founder of experimental science. His 
elegant genius was invigorated by the study of the 
Greek geometry ; and he conceived the happy and 
prolific idea of employing that refined instrument to 
explore facts and combine the results. Archimedes, 
indeed, among the ancients, had anticipated this road 
of discovery, having most successfully applied the 
powers of geometrical analysis to the investigation 
of some parts of mechanics and hydrostatics. But 
his was a solitary instance, unheeded by succeeding 


The ingenuity of Galileo prepared a com- Barometer, 
revelation in science. By means of a fe 
tple but striking experiments performed on the 
lagoons of Venice, ho established the law's of motion, 
which he now transferred from the surface of our 
globe, to direct the revolutions of the heavenly 
bodies. The publication of his Dialogue*, which 
unfold the right process of induction, and arc not. 

Jess distinguished by fineness of conception than 
beauty of diction, form a new era in the annals of 
philosophy. He was the first that attempted to as- 
certain the weight of air by actual experiment ; and 
considering the nicety of the operation, and the 
rudeness of the instruments constructed at that period, 
he made a very t olerable approach to the truth. 1 1 had 
been known for many ages, that air is capable of 
being highly condensed ; and Ctesebius of Alexandria 
had invented on engine, which, b) the force of the 
suchtCn expansion of this compressed fluid, hurled mis- 
sile weapons. This was afterwards improved into the 
wind or air-gun, which seems to have been not un- 
common m Europe as early as the fifteenth century, 
though soon afterwards generally superseded in prac- 
tice by the introduction of fire-arms. Galileo, being 
led by a diffluent path from that pursued at present, set 
himself to examine the weight which air acquires by 
condensation. Having fitted a large copper vessel 
with a valve, he injected air into its cavity by means 
of a syringe, and then suspended it to a balance. The 
additional increase of weight being thus found, he 
opened the valve under an inverted glass receiver full 
of water, and meusured, by the displacement of this 
liquid, the surplus quantity of air wJiich had been 
injected into the copper vessel. He thence concluded 
that air is 4-00 times lighter than water, being about 
the double of the true estimate. 

After lie bad, by such researches, acquired cele- 
brity in the scientific world, Galileo accepted an in- 
vitation, with a very handsome appointment, front 
Cosmo do Medici; and devoting himself intensely 
to astronomical observations, aided by the telescope, 
which, (roman obscure hint, he had recently construct- 
ed, yet occasionally unbending his mind with elegant 
recreation, he spent almost the whole of the evening of 
his life, at the villa of Arcetri, near Florence, inubtyJc 
of comfort and even splendour. But, while occupied 
with those delightful pursuits — exploring the plane- 
tary phases — and discovering new worlds— he was 
for a moment recalled to his early studies, by un inci- 
dent destined to form an epoch in the history of 
physical science. Some artisans, in the service of incidnii.V. 
the Grand Duke, having been employed to construct f^* 5111, °* * 
a lifting or sucking pump for a very , deep well, p“' li l |" ,s 
found, with equal surprise and vexation, tint;., in spite 
of all the pains they had taken in fitting the piston and 
valves, the water could by no effort be made to rise 
higher in the barrel than eighteen palms, or thirty-two 
feet. In this dilemma, they applied to Galileo ilr nu 
explication of the cause of a failure so unexpected and 
perplexing. But the philosopher was not yet pre- 
pared to encounter such a discordant fact. The 
Aristotelian tenet of the impossibility of the exist- 
ence of a void, was, at this period, universally re- 
ceived as an unquestionable truth, it had become 
a favourite axiom of the schoolmen, deceiving 



118 BARO METER. 

Barometer, themselves— as Leibnitz did afterwards, in proposing one of the ends hermetically, Or closed, it under the Barowetsr. 

hfs principle ef sufficient reason — by the glimmer o£a dame of a lasfip;he then tilled the cavity of the 

metaphorical expression, the figa vacui y or nature sh Sr* tube with mercury* and applying his finger to the 

ror of a void. To create a vacuum, they gravely main- open end, he inverted it in a bason likewise containing / 

turned, would require the hand of Omnipotence, trans- mercury, though covered with a portion of water. ' 

ccnding the utmost power of men or oven devils. The mercury instantly sunk to nearly thirty inches/ 

But Galileo, though borne along by the current ol'opi- above the lower surface ; but on raising the tube, till 
nion, saw the necessity of at least modifying the ge- its orifice communicated with the layer of water, the 
ncral principle. Without questioning nature’s ab- mercury run all out, and the water now sprung up 
limid and i, om . ncu 0 f a vacuum, he supposed the influence of to the top, and occupied the whole of the cavity. 
iSphcation this horror to be confined within certain limits, not it was thus proved, that the water and mercury are 
of Galileo, exceeding the pressure of a column of water eighteen each supported by the same equipoise, which Torri- 
palms in height. This was evidently evading, rather celli, after some hesitation, at last concluded to be 
than meeting, the difficulty proposed for his solution, the pressure of the external atmosphere He next 
Yet, in the last of his Dialogues, lie actually mentions converted the mercurial column into a form adapted 


nn experiment to ascertain this power or virtu, as he 
calls it, of a vacuum. A piston, exactly fitted into a 
smooth hollow cylinder, was ranuntd quite to the 
end, and this carefully shut up; then placing the cy- 
linder in an upright but inverted position, successive 
weights were appended to the rod, till it was drawn 
from the close end, and pulled down. It may seem 
strange, that the Tuscan philosopher, after advan- 
cing so far, should have stopt on the verge of a great 
discovery. He had already weighed the air, and it 
was only another small step thence to infer the effect 
of its incumbent mass. But the atmosphere was 
still supposed to reach to the moon, and the pressure 
of columns of such enormous height seemed to mock 
all calculation, and overwhelm the imagination.* Yet, 
on reconsidering the subject, Galileo began to sus- 
pect the solidity' of the explication which he had 
given ; bat it was now too lute for him, in his ad- 
vanced age, loaded with bodily infirmities, and di- 
spirited by clerical persecution, to attempt any far- 
ther innovation in science. Recommending it ear- 
nestly to his friend and pupil Torricelli to resume 
the investigation, this illustrious precursor of New- 
ton expired in the very year in which the 

English philosopher was born. His uniform kind- 
ness and urbanity rendered hitn extremely beloved; 
and his disciples, particularly Torricelli, Viviani, and 
Ricci, venerating his memory, caught the same taste, 
and followed similar pursuits. 

TouioHli's Torricelli now conceived the happy idea of 
fanioiis I'A- exhibiting the action of a pump on a contract- 
p crime it!. J1C | sCa j t% by means of a column of mercury, 
which is nearly fourteen times heavier than water. 
This experiment he first communicated to his 
friend \ iviani, who performed it with success in 
lb'43; and he afterwards repeated and varied it him- 
self. The method which he took brought very 
neatly under om view all the circumstances affecting 
fhe question. Having selected a tube About a quar- 
ter of an inch wide, and four feet long, he sealed 


for observation, by bending the lower end of the tube, 
and constructing what has since received the name of 
the syphon barometer . ( See Jig. 1 . Plate XXXI I.) 
Thus armed with a commodious instrument, he soon 
detected the variation of atmospheric pressure, which 
depends on the change of weather. These import- 
ant results were published in the year I(>45 ; but 
Torricelli did not live to enjoy the fame of his great 
discovery, for this most promising genius was snatched 
away by a putrid fever in the flower of his age. 

The report of Torricelli’s first, experiments having 
been carried to France before lie had ventured to 
draw his capital conclusion, set philosophers to spe- 
culate on the cause of such an unexpected fact. Des- 
cartes, with his usual rapidity anil boldness of con- 
ception, did not hesitate, in his correspondence with 
Mersenne, to refer the suspension of the mercury in 
the tube at once to the pressure of the external . 
atmosphere. But this influence appears not very 
consistent with his system, which assumed the ex- 
istence of an absolute plenum, and only supplied the 
place of a void by the diffusion of subtile abraded 
particles of matter. He suspected also the accuracy 
of Galileo’s estimate of the weight of the air, which 
he thought was scarcely appreciable by experiment. 

But, in t lie same country, the subject was now 
pursued with deliberate caution, and through all its V 1 
details, by another genius of the highest order ; one 
of the finest and most original that France has ever 
produced. Pascal had shown premature and extra- 
ordinary talents, which were encouraged by his fa- 
ther, a man of learning, who lived in habits of inti- 
macy with the literati of Paris. The young philoso- 
pher happened to be residing at Rouen, in lG46 r 
when he was informed of the famous Italian experi- 
ment. Having access, fortunately, to a glass-house, 
he resolved immediately to repeat the observations 
on a large scale. He had already suspected the 
justness of the principle, that “ nature abhors a va- 
cuum,’* and thought that the condensation and rare- 


* This narrative, which marks so well the slow and timid steps whereby men, even of the highest intel- 
lectual endowments, usually advance in the search after truth, is drawn from the writings of Galileo himself. 
The carelessness of some authors in mis-stating facts, aud imputing unworthy motives to those patriarchs of 
science who could not open their eyes all at once to the bright effulgence of day, deserves severe reprehen- 
sion. We may remark, in passing, that M» Biot, who ranks now among the first mathematicians and philo- 
sophers in France, has not scrupled, in a recent bulky compilation on physics, to allege that Galileo only 
joked with the artisans who asked him the reason of the failure of their pump ; that he had an idea of the 
true explication, but chose to keep his secret, and suffered it to die with him. Such a contemptible conduct 
would certainly have been a reproach to Galileo's acknowledged candour. 
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Barometer, faction of the air point to a different, or at least a 
modified conclusion. With a view to clear up this 
subject, Pascal performed a number of satisfactory 
experiments, of which we shall cite a few of the more 
striking, nearly in his own language tinctured evident* 
vhr with the prevailing opinions of the age : 1. Haying 
fitted a piston to an open glass tube, and rammed it 
quite- down, he applied his finger close to the lower 
end, and plunged the whole under water ; then draw- 
ing back the piston, which was done with ease, the 
finger felt strongly and rather painfully attracted, 
while an apparent vacuity was formed above it, arid 
continued to enlarge : but instantly on removing the 
finger, the water, contrary to its nature, darted up 
ana filled the whole of the cavity. 2. A glass tube, 
about fifty feet long, scaled hermetically at one end, 
and tilled with water, or rather red wine, as a more 
visible fluid, was inverted perpendicularly in a bason 
of the same. The liquid immediately subsided, leav- 
ing a vacant space of thirty-five feet; but, on gradually 
reclining the tube, the liquid rose again, and con- 
tinued to mount, till it struck a sharp blow against 
the top of the glass. 3. A syphon, having one leg fifty- 
five feet high, and the other only fifty, being filled 
with water, and planted in two basons containing the 
same, such that the shorter branch had a perpendi- 
cular position, the water sunk in both to the same 
level, without being attracted, as usual in syphons, to 
the longer branch ; but, on leaning the syphon back, 
the columns rose till they united at the top, and then 
the water began to flow towards the lower bason. The 
same experiment was also performed with mercury, 
the syphon having one leg ten feet, and the other 
only nine feet and a half in length, the mercury being 
found to divide itself into two columns, which con- 
tinued suspended at an altitude of about thirty inches. 
4. Having nicely fitted a piston to a long glass 
syringe, and pushed it down to the end, he immer- 
sed this in a bason of mercury, and held the tube in 
a vertical position ; on gently drawing up the piston, 
the mercury closely followed it to the height of twenty- 
nine inches, but then stopt, leaving the piston to form 
above it an apparent vacuity. In this state, also, 
the syringe weighed exactly the same, whatever was 
the magnitude of the vacant space. 

His caul ions From these and other similar experiments, Pascal 
induction. j C( j his inductive process, with a degree of caution 
that might seem to border on timidity. He inferred 
that all bodies have a reluctance to a visible separa- 
tion, or that nature abhors an apparent void ; that 
this reluctance is exactly the same for a small as for 
a great vacuity ; and that the force is limited, and ex- 
ceeds not the pressure of a column of water thirty- 
three feet in height. He next ventured one step far- 
ther, and concluded, that this apparent vacuity was not 
tilled by air lodged in the pores of the glass, or de- 
rived from external filtration ; that it contained no 
subtile matter secreted from the atmosphere, and 
was not occupied by mercurial vapours or spiritous 
exhalations ; in short, that a real and absolute vacu- 
um had been formed. 

Attacked by Pascal, then .only twenty-four years of age, propos- 
ed to write a treatise on the subject of those inquiries ; 
but thought proper, in the meantime, to publish a 
short abstract of it, which appeared in 1(547, and in- 
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voived him in a wretched controversy. Father Barometer. 
Noel, rector of the Jesuits' College at Paris, keenly 
attacked it, Armed with all the miserable sophisms 
of the schools, and the absurd dogmas of the Romish 
church. He contended, that the space above the 
mercurial column was corporeal, because it was vi- 
sible and admitted light; thAt a void being a mere * 

non-entity, cannot have different degrees of magni- 
tude ; that the separation produced in the experi- 
ments was violent and unnatural ; and he presupposed 
that the atmosphere, like blood, containing a mixture 
of the several elements, the fire and the finer part of 
the air were detached from it, and violently forced 
through the pores of the glass, to occupy the desert- 
ed space. To enforce these puerile arguments, the 
reverend Jesuit did not scruple to employ the poi- 
soned weapon which his order has often wielded with 
deadly effect,— .the hinting nn oblique charge of 
heresy. This rude attack only roused Pascal, and 
disposed him boldly to throw off the fetters of inve- 
terate opinion. He began to perceive that “ abhor- 
rence” cannot, in strict logic, be applied to nature, 

• which is a mere personification, and incapable of pas- 
sion ; and was inclined, by degrees, to adopt the clear 
disembarrassed explication of Torricelli, referring the 
suspension of the mercurial column to the pressure 
of the external atmosphere. In stating this conclu- 
sion, he makes some remarks which would deserve 
the serious attention of philosophers in the present 
age. u When the weakness of men is unable to find 
out the true causes of phenomena, they are apt to 
employ their subtlety in substituting imaginary ones, 
which they express by specious names that fill the 
ear, without satisfying the judgment. It is thus that 
the sympathy and antipathy of natural bodies are as- 
serted to be the efficient and unequivocal causes of 
several effects, as if inanimate substances were really 
capable of sympathy and antipathy. The same thing 
may be said of the antiperistasis, and various other 
chimerical causes, which afford only a vain relief to 
the avidity of men to know hidden truths, and which, 
far from discovering them, only serve to conceal the 
ignorance of those who invent such explications, and 
nourish it in their followers.” These remarks, equally 
judicious and profound, are the more striking, since 
Lord Bacon, while he proposed to reform and new- 
model the whole structure of human learning, yet 
complied with the taste of his age in retaining much of 
tfie jargon and barbarous distinctions of the schools. 

But Pascal did not rest satisfied with mere reason- Pascal’s th- 
ing, however strictly conducted ; and he soon devised chive Espc- 
nn experiment which should palpably mark, under ,,incuf * 
different circumstances, the varying effects of atmo- 
spheric pressure. It occurred to him, that if the 
mercury in the Torricellian tube were really support- 
ed by the counterpoising weight of the atmosphere, it 
would be affected by the mass of superincumbent 
fluid, and must therefore partially subside in the 
higher elevations. He was impatient to have his con- 
jecture tried in a favourable situation, and, in Novem- 
ber 1647, he wrote a letter communicating those 
views to his brother-in-law, Perier, who filled an of- 
fice of considerable trust in the province, and com- 
monly resided at Clermont in Auvergne, in the im- 
mediate vicinity of the Fuy de Dome, a lofty coni* 
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Baroim vr. nil mountain, which ro»c, according to estimation, 
above the altitude of *>0() toises. Various avocations, 
however, prevented that intelligent person from com- 
plying with bis instructions, till the following year. 
Early in the morning of the lf)th of September Hits, 
a few curious friends joined him in the garden of u 
monastery, situate near the lowest part of the city of 
Clermont, where he had brought a quantity of mer- 
cury, ami two g’ass tubes hermetically sealed ut the 
top. '] hi>t‘ he tilled and inverted, as usual, and 
found the mercury to stand in both at the same 
luigln, namely, 2 ( i inches and :*] lines, or 28 Eng- 
lish inches. Leaving one of the tubes behind, in the 
custody of the snbpriur, lie proceeded with the other 
to tin* summit of the mountain, and repeated the ex- 
periment, when his party were surprised and delighted 
to see the mercury sink more than three inches under 
the former mark, and remain suspended at the height 
of ‘J t s inches and 2 lines, or 24.7 English inches. In 
his descent from the mountain, he observed, at two se- 
veral stations, that the mercury successively rose; and, 
on his return to the monastery, he found it stood exact- 
ly at the same point as at tir.st. Encouraged by the sue-' 
cess of this memorable experiment, Pcrier repeated it 
on tbe highest tower of (Uennont, and noted a difference 
of two lines at an eh vation of 20 toisoM. Pascal, on his 
part, as soon as the intelligence reached him at Paris, 
where he then chanced to be, made similar observa- 
tions on the top of a high house, and in the belfry of 
the church of St Jacques dcs Boucheries, near the 
border of the Seine ; and so much was he satisfied 
with the results that he proposed already the appli- 
cation of the barometer for measuring the relative 
height of distant places on the surface of the globe. 

The investigation of the existence and effects of 
atmospheric pressure was now completed, and it 
throw' a sudden bln/e over the whole contexture of 
physical science. The fame of the experiments per- 
formed in Italy and in France, quickly spread over 
0|>jM>siimn Europe. Yet such is the force of habit und early 
winch it ov prejudice, that, alter the first moments of surprise 
l>» ucncni# {iru j conl - Ut ,i on? f t . w 0 f the learned at this period had 
the courage to open their eyes to the light which had 
.so unexpectedly burst upon them; but, secretly che- 
rishing their inveterate notions, they sought to com- 
fort themselves, bv starting a variety of captious ob- 
jections. Father Mcrseime, though a man of some 
abilities, conceived that suction was occasioned by 
certain hooked particles dispersed through the atmo- 
sphere, which laid hold of any fluid in contact with 
them, und drew it towards the general mass. Father 


though they were not published till after his death, Barometer, 
tw o short treatises, On the Equilibrium <tf Liquors, 
and On the Weight of Ike Mass of Air, remarkable 
for their neatness, perspit rnty, and lucid order. The 
laws of the equilibrium of fluids are there beautifully 
deduced from a tingle principle, which suggests pf 
variety of original views and admirable remarks. Jn 
those tracts, he likewise gives a description ofthe 
Hydraulic Press, a most useful and powerful ma- 
chine, which lias lately been revived in this country, 
and considered as n new inv ention. 

A similar discovery, which was made about the Dscovm 
same time in Germany, came seasonably to support 0 *’ th* Aii- 
the triumph of innovation. Otto (jiiricke, a wealthy 
magistrate of Magdeburg, who amused his leisure * 
by constructing pieces of mechanism, and instituting 
curious physical inquiries, finding that the belief in 
the impossibility of a vacuum, with other scholastic 
tenets, was on the gradual decline, had the boldness 
to conceive that the forming of a void was a task 
perhaps within the reach of human ingenuity. Fired 
with the idea of accomplishing what for ages had 
been deemed unattainable, he directed all his effort* 
to compass that end. In his first trials he failed, 
as might be expected ; but, by perseverance, he 
was enabled to surmount every obstacle. Having 
filled a wooden cask with water, ho attempted to ex- 
tract this again, by means of a small sucking pump, 
introduced at the bottom of the cask, and worked 
vigorously by three stout men ; a hissing noise was 
heard like that of boiling water, the air entered from 
above through the interstices of the wood, and the 
water flowed out. The more effectually to exclude 
the air, he next took a smaller cask, with u sucker 
attached to it, and 'placed it within a larger one, hav- 
ing filled up the space between them with water. 

On working the pump as before, the water was forced 
through the pores of the wood into the inner cask, 
but none w'as extracted by the action of the piston. 

Foiled in these attempts with wooden casks, he had 
recourse to a copper ball, to the under part of which 
he screwed an inclining sucker ; and, with this ap- 
paratus, he at last succeeded in extracting the air. 

He continued the operation, till no farther portion of 
air was perceived to issue from the vent. On open- 
ing the cock again, the air rushed into the cavity of 
the ball with violence ; and the same effect took place, 
with scarcely any diminution of power, after an in- 
terval of a day or two# The construction of the ma- 
chine was afterwards jrenrl. red more perfect, by sub- 
stituting a large inclined metal sucker, with its joints 


Linus, plunging still deeper in mysticism and ab- 
surdity, gravely proposed the funicular, hypothesis, 
which attributes the suspension of the mercurial co- 
lumn to the agency of certain small invisible threads. 
But others of the clergy attacked Pascal with en- 
venomed bitterness. Tim Jesuits of the college of 
Montxcrrnnd scrupled not, in their public theses, to 
pervert his expressions, and even contest the origi- 
nality of his experiments. The philosopher was just- 
ly incensed at their base conduct; and those repeat- 
ed pi evocations served, no doubt, to give a keener 
idge l ' his wit. when he afterwards directed if with 
ucn ovtT’vimlming * nergv against that insidious and 
formidable order of pricstliood. He composed in I fo‘53, 


secured by immersion in water. 

Htich was the origin of that most valuable addition 
to philosophical apparatus — the air-pump, which long 
retained its earliest rude and simple form on the Con- 
tinent. By help of this new and powerful instrument, 
Giiricke was enabled to perform some interesting and 
very important experiments. One of these, which 
demonstrates in a very striking way the pressure of 
the atmosphere, has been since deservedly styled the 
Magdeburg Experiment. It was performed with two 
hollow copper hemispheres, closely fitted together, 
and the air exhausted from their cavity. This sin* 
gular experiment (jiiricke had the honour of exhi- 
biting, in the year 1 654, before the princes of the 
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After his return from 1 this splendid assembly, 
Gurick6 pursued at home various pneumatica! re- 
searches. He showed the diminished pressure of 
the atmosphere at an elevation above the surface, by 
means of a hollow ball fitted with a stop-cock ; hav- 
ing carried this to a height, a portion of the contain- 
ed. air rushed out bn turning the cock ; but when it 
was brought down again and opened, the same mea- 
sure of air apparently flowed into its cavity. He 
actually weighed the air, by ascertaining, by a nice’ 
balance, the loss which a large, bottle sustained on 
being exhausted, and found that air is 970 times 
lighter than water, a very near approximation, if al- 
lowance were made for the residuum of air still left 
in the bottle. He was the first who proposed the 
Statical Ua* Statical Balance for , measuring the variations of 
lance. atmospheric density, consisting of a hollow glass 
ball about a foot in diameter, hermetically sealed, 
and freely suspended in the air, to indicate by Its 
different buoyancy the changes which take place in 
the gravity of the external fluid. 

ButGurickg took great pleasure in a huge water 
barometer ejected in his house. It consisted of a 
tube above thirty feet high, rising along the wall, and 
terminated by a tall and rather wide tube hermeti- 
cally sealed, containing a toy, of the shape of a man. 
The whole being filled with water, and set iii a ba- 
son on the ground, the column of liquid settled to the 
proper altitude, and left the toy floating on its sur- 
face j but all the lower part of the tube being con- 
cealed under the wainscoting,* the little image, or 
weather-nmunikin, as he was called, made its ap- 
pearance only when raised up into view in fine 
weather. This whimsical contrivance, which receiv- 
ed the name of anemoscope, or wripfir vivuw, excited 
among the populace vast admiration ; and the worthy 
magistrate was in consequence shrewdly suspected 
by his townsmen of being too familiar with the powers 
of darkness. ... 

The Jta-ste for experimental science wtf$ about this 
tioii ot K\ time introduced from the Continent into England. 
ScIrnAl'in. The £ r< ^ struggle for, the security of private .rights 
to Kn-Uijij. hod called forth the national energy, and its trium- 
phant success had infused among all classes of men 
a spirit of. boldness and enterprise trtifct .favourable 
to the reception of the new pldlp^hy. f The parlia- 
mentary commissioners, by removing Vthe more vio- 
lent. and bigoted members of thd- Universities , cour 
tributed, on the whole, : t'o encouifagdfa more liberal 
t one of thinking in . chose opulen t setuinaries* ' > N&/*r ■ 
the close of the civil war^rcuftd duripg $0 vigorous 
administration of Cromwell,; the ^bilosophy hy ex- - 
pevimentvfound some proselytes, at Ia£t among the. 
clusters of Oxibrd, where, the ‘ mass of antiquated 
opinions had lain .so long embalmed and protected by 
VOL. 11. part 1. . 


A nut nos 
copr. 


InlrOflur- 


went. Experimental science withdrew to . a more 
congenial soil, and sought shelter and support in the 
wider scope of the capital;. . The college founded by 
the munificence of Sir Thomas Gresham, for the be- 
nefit of the citteens of London, though now unfortu- 
nately sunk in, absolute neglect, had the merit of first 
extending its protection tp the pursuits of inductive 
philosophy, it produced a succession of professors, 
eminent in mathematical learning, which is so close- 
ly allied with experimental research. A more exten- 
sive association was accordingly formed in London, 
f which regularly met at £he apartments within the 
Exchange, and wa9 afterwards, at the suggestion 
of Oldenburg, the resident from the city of Ham- 
burg, and in imitation, of the foreign academies, 
constituted by charter -into the Royal Society. Such Kgya! So 
was the humble beginning of that illustrious body. rieiy. 
and such was all the countenance It received from 
a needy and profligate government. The institution, 
however, proved at first eminently useful, by the in- 
fluence it had in directing the public opinion, and 
the shelter it afforded to experimental philosophy 
against the jealousy and declared hostility of the 
clerical and scholastic seminaries. The union of 
rank, or wealth, or talent, though still very limited in 
its range, bestowed a degree of lustre on the infant 
society, that was quite necessary for its defence 
against tbc attacks of ignorance, and the mining of 
bigotry* 

Oqo of the most active members of the Royal So- Boylo amt 
cjcty Was Mr DoyIe r who, lmving become acquaint- R°° k * 
ed with experimental researches in the course of his 
travels, devoted, after his return home, his time and 
his fortune to such calm but engaging pursuits. In 
this occupation, he derived the most essential aid from 
Dr I look, whom be had the discernment to engage 
as his assistant,— the most skilful mechanician^ and 
the best practical philosopher, of the age. . The sat no 
ingenious person was likewise employed a s operator 
to the society, and undertook to produce at each meet- 
ing some new experiments for the instruction and tn- 
l ertaihment of the members. One of the favourite sub- 
jects was to exhibit the properties of tbie atmosphere. 
DttHook, at the instance of Mr Boyle, had given n 
mp^i^mvenicnt form to the air-pump, and had ma- 
teria||yito pro ved its construction, especially by the 
, application Of . oil , to „ tire joints and valves. With 
jthii ifnproved machine, a; more' perfect vacuum was 
prifcjired than Gurickfi had obtained ; and the Eng- 
lish pmlospphers were, thus enabled to perform a va- 
rftdzy of delicate and interesting experiments, which 
extended the influence of the original dfrcpvpty^ 1 k • 

In those early meetings, too, of the Royal, family^ 
the suspension of the mercury in tlie TonfofellJi& 
tube had still the attraction of novelty. The famous 
o 
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more assiduous members, who, though delighted with 
the exhibition, continued to reason and to doubt, con* 
corning the cause of the phenomenon. These doubts 
acquired new force from a singular experiment which 
the celebrated Huygens some years afterwards com- 
municated, during a visit he made to London. Having 
filled a glass tube eighty inches long with mercu- 
ry, and Carefully expelled whatever air was lurking 
about the sides, he gently inverted it, as usual, jn a 
ba-son ; when the mercury notwithstanding remained 
still hanging from the top of the tube, and did not sub- 
side to the proper height, till it was struck with a slight 
blow*. This anomalous fact appeared then extremely 
puzzling. The experiment, indeed, requires great nice- 
ty ami address on the part of the operator, and evident- 
ly depends on a concurrence of circumstances which 
have not yet been sufficiently explained. There can, 
at present, exist no doubt that this extraordinary $ua* 
pension of the mercury is occasioned bv its obstinate 
adhesion to the inside of the tube, which, in the pro- 
cess of purging the air, becomes probably lined with 
a very thin film of mercurial oxyd. Hut Huygens, 
who had embraced the leading principles of the Car- 
tesian philosophy, was inclined to draw a very differ- 
ent conclusion. He thought that the fact proved the 
existence of another fluid, besides the atmosphere, 
and x>ne possessed of such extreme subtlety and power, 
as to be capable of permeating the grosser bodies. In 
ordinary cases, this fine ethereal substance might, be * 
supposed to escape through the pores of the glass, 
and leave the mercurial column to the mere pressure 
of the atmosphere. Such was the unfortunate intro- 
duction of that ideal being — an tellur — into experi- 
mental science, which it has continued to infest with 
mysticism, and to dazzle with a false glare. Similar 
notions are perpetually renewed by a certain class of 
superficial inquirers, and have exercised a visible, and 
most pernicious influence in retarding the progress of 
sound philosophy. 

It was soon perceived, that the syphon barometer 
of Torricelli has a disadvantageous form. Both 
branches of the tube being supposed of the same 
width, the mercury must evidently sink as much in 
the one as it will rise in the other; so that the varia- 
tion* in the height of tire column are thence reduced 
to half- the true quantity- A small bason, or semi- 
circular, wooden box, to hold the surplus mercury, 
was therefore attached to the frame of the instru- 
ment ; and this construction, with very little change, 
was adopted, during the course of a century, by the 
makers of the ordinary barometer. But the syphon 
barometi r itself was afterwards materially improved 
by having its lower branch blown into a wide bulb 
for holding the charge of mercury. (See fig. Plate 
XXXII.) Tin's form of the barometer is not quitfjiU-v 
curatfej owing to the smallness and unequal shape of 
the round bulb; but being very convenient For car- 
riage, it basgrqwn into general use, at least for the 
cheaper andmOre common' sort of instruments. 

As soon ns tho barometer came to be regarded as 
a weather-glass, ingenuity was set at work to devise the 
means of enlarging its scale of variations. Descartes 


which arrangeniefi^fhough subject tohn per fee tibUjlfas 
led to many of the^bsbquent improvements, (See jig* * 

4.) He directed two short barometric tubes to-be ce- 
mented, the one into the bottom, and the other to the / 
neck of a phial ; or, still better, that the tubes should? 
be joined, by tho flame of a lamp, to the opposite ends 
of a wide and regukr cylinder. The lower tube, and a 
portion, of the cylinder;' were then to be filled with 
mercury, and above It was to be introduced pure wa- 
ter, reaching to the top of the upper tube, and there 
sealed close. When this compound tube was invert- 
ed in a bason of mercury, it is evident that the co- 
lumns both of mercury and of w ater would sink, till 
their joint pressure became just equal to the super- 
incumbent weight of the external atmosphere. But 
tilt* variation of this freight would afterwards be in- 
dicated chiefly by the large motion of the water; 
since the mercurial column, spreading out above 
into a broad surface, must, in any case, experi- 
ence a very slight difference of altitude. Thus, 
suppose the cylinder to have eight times the 
diameter of the upper tube, or u section sixty -four 
times greater, mercury being lfl.fi times denser than 
w ater : For each inch of increase of altitude which 
the ordinary mercurial column gains, the top of the 
water would be raised in the tube 11.4 inches, its 
own rise being 11.18 inches, and that of the wide 
mercurial cylinder only .18 of an inch, yet equal in 
pressure to 2.4 inches of water. But Descartes* 
generally satisfied with mere theory and speculation, 
did not live to see his construction of the barometer 
carried into effect ; and Clianut, the French resident 
at Stockholm, to whom he had imparted his views, 
met with such difficult! in the execution of the pro- 
ject, that, after some fAiitlcss attempts, he abandon- 
ed it altogether. J 

Huygens was more fortunate ; and succeeded, by Haydns'* 
dint of perseverance and skill, in constructing the Bonblr R»- 
Cartesian barometer. But he had the mortification ronK ‘ ,u ‘ 
to find that, in spite of all the p&ins he could take, 
the water, after it was relieved from the pressure of 
the atmosphere by the sealing up of the tube, con- 
stantly discharged a portion of air, which collected 
at tho top, and by its elasticity depressed the com- 
pound column below its duo altitude. Convinced 
that this source of imperfection is irremediable, he 
sought to rectify the construction of the instrument, 
and produced bis thuUe Bari v.r/cr; a form of combi- 
nation frequently ufcecl, especially when. the object is 
rather to make the Variations very sensible than to ob- 
tain delicate results. (Sec fig* 5.) He joined a baro- 
metric tube of the usual length by the flame of a blow- 
pipe, to two, wide cylinders,, the .one sealed at the 
top, and the other annexed likewise Jiermetically to 
a tab and narrow tube, open at its ’ extremity ; he 
tfyen bent the thicker tube a little above the lower 
cybnder, and brought the two branches to be parallel* 

The instriunent being thus formed, he filled the first 
br^ch witli mercury, and introduced above, in the . 
second biafich, some liquid of comparative lightness. 

Alcohol jvbuld, ' m this respect, answer extremely 
well* if it were not so liable to waste by evaporation. 
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. adrfeVill bo produced * almost entirely by the Change 
of altitude which tbje alkaline liquor undergoes, the 
mercury suffering Only a very minute alteration of 
ascent or descent. The divisions of the ordinary 
scale will be about tenfold enlarged, if a v section of 
each cylinder should exceed twenty times v tlmt of 
the tube in which the liquor plays. 

A barometer of this .construction lias decided ad- 
vantages with. respect to the extent of its ch'anges, but 
still it is not exempt from considerable defects. The 
moisture oil the inner surface of the cylindrical re- 
servoir increases the adfiesion of the mercury, and 
retards its movements. But a much greater source 
of error proceeds from the influence, of heat in ex- 
tending the volume of liquor contained in that re- 
servoir, and rising into the narrow stem. This in- 
strument, therefore, to a certain extent, blends the 
indications of the barometer with those of the ther- 
mometer, which are essentially different, and can sel- 
dom accord. 

About the same period, Dr I look likewise pro* 
n<"iMr» Jin- posed a double barometer, of a similar construction. 
ro'iK'fi't. jj c afterwards resumed the subject,. and with a view 
to correct the defect of the former arrangement lie 
produced, in an inurnment of a more complex 
form, but very ingeniously conceived. { See fig. tL) 
To the upper end of the open stem, he joined a third 
cylinder of the same dimensions as the two former, 
but tapering away to a fine orifice gt the top. The 
principal tube being filled as usual with ^mercury, 
extending to occupy the bottoms of; both the con- 
nected cylinders,, he introduced a liquor immedi- 
ately over the mercury in the . second cylinder, 
rising partly into the stem; above this, again, he 
poured another liquor specifically lighter and. differ- 
ently coloured, filling’ upi the rest of the stem* and 
mounting into the third cylinder. By this artificial 
and delicate combination, the mercury is left; per- 
fectly stationary, and all the movements correspond- 
ing to the changes of atmospheric pressure, are per- 
formed by the counterpoising liquor^ and marked 
by their line of mutual separation. Since * the stem 
or narrow tube remains constantly full,, the variation 
of its pressure, must depend on tlie different proper- . 
tions of its length occupied by the . two fluids. If 


the weight of external atuiosphcrc; should, for in- 
stance, Increase, the denser licmqr wU^riae, and con- 
>nt1v cause the lighter"' liquor tb contract it$ 
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sions/of the spale would fee augmented only »ixly- 
ejglif times, and consequently the whole range might 
not exceed ten or twelve feet. * Those oils, non ever, 
would move rather sluggishly, especially in cold 
whither, and ■ might,, from their incessant shift- 
ing*, during a lengthened period, become insensibly 
mixed. , On the other hand, fluids of distinct cha- 
racters are seldom free from chemical action ; they 
expand differently with heat, and by coating with 
other traces the inside of the .tube, they tire the more 
apt to retard the motion of the column. In general, 
the advantage of any very great augmentation oCthe 
scale is counterbalanced, as the fluids then work by 
irregular starts ; and the instrument loses in delicacy 
whatever it lias gained in extent of action. 

Another method Of augmenting the variations of 
the barometer was invented by the same fertile genius, 
which Jins the advantage of uniting great simplicity 
with tolerable accuracy. (Sec Jig. 7.) Resuming the 
syphon barometer, he made a small float of iron or 
gloss to rest on the exterhfr surface of A tho mercury, 
and suspended br a slender thread passed round a 
small wheel or cylindrical axis that carried an index. 

Though the varieties of tin; height of the mercurial lla _ 
column are in a tube of this form, reduced to half rome ter. 
the ordinary measure; yet, from the great length of 
the index compared with the diameter of its axis, thq j, 
divisions on the circumference of the circle in which 
it travels are much amplified. , The little machinery 
being concealed within the frame of the instrument, 
the index only is brought into view, protected by a 
circular plate of glass. Thus fitted up, the whole 
forms, rather a handsome piece of furniture. The 
Wheel Barometer, 03 it is called, has long maintained 
its reputation among, ordinary observers. 

. A very simple mode of enlarging the divisions of the | nc , itir(1 
barometer i * commonly ascribed to Sir Samuel More- a.irondei. 
land/ the same person who had invented, or perhaps 
only revived, the Speaking Trumpet., (See Jig* 6.) It 
consisted iu merely bending the upper pait^f the 
tube into a very oblique -position. By this plan, 
however* the scale, which depends on the perpen- 
dicular altitude, cannot be augmented beyond three 
or four times, without incurring evident risk of in- 

d the Inclined 
m been some- 


sequent 


accuracy. This instrument is ca 
w ptitgonal Barometer . The form* 

varied by the fancy of artists, who, repeating 
tW^in^lination of/the tube, have occasionally given 

w f m ^ipper part a zigzag appearance.^ 

column, Tho action cpipppqnd barometer, . v Themofct ingenious barometer, filled with mercury g qilttro |$ # _ 

1 being thiis produced merely by ttye difference of^^jly, and yet admitting a tytfde pf any extent, was in- xom^ter. 
the gravity of. the two : ffuids^ ntigh^ j therefore^be i v^ht^d by Cassfei and by John Bernoulli, who first gave 
augmented indefinitely. Suppose the .liquid rating ihje ejescription of it in i 7 10. ( See Jig . 9 .) A wide . . 
on the, roercUfy tp "be pufe Wat^ ^d the superiu- ^'cylinder is annexed fo the top of the main tube, at the i ( ’ 
pumbeat liquid. ,,to lie pli Ve oil, Which is nboift one- "T bpttbni of which the>e is joined at the right Wgtes 
twelfth part lighter ; tbe^icalp wotijd he enlargod np .. another long and narrow tube. The mercttry, tn as- 
less than pne hund^/abd' ^ times, or an c, ending or descending within thp wide . cylinder 



m • ^ r t* 

BaiomH*-r. uHist, therefore, run along this horisontaljtube. If that mimftjpn, fhie^pe mercurial' QsiwpettK. 

'-’“v—' cylinder- h*,ve a diameter oiily four times greater duee thcs'eouottfcoW, will 


Conical B* 
tom e ter. 


than the/boro of tlu> tube, tlie scale of variation will 
be augmented sixteen times. This instrument is, 
from its shape, called the Square Barometer. It is 
not found in practice to answer so well as the theory 
might lead us to suppose. The mercury creeps 
along the horizontal tube with difficulty, and by de- 
sultory advances ; and these irregularities increase/ 
as it becomes, from its motion and exposure, cover- 
ed wit!) dust and partial oxidation. 

• The simplest of all the barometers, with an enlarg- 
ed scale, ami, at the same time, 011c of the most inge- 
nious, is the Conical or Pendant Barometer , invented 
and described in 1 (>!);>, by Amontons, a French philo- 
sopher, who being afflicted with total deafness, in con- 
sequence of a fever in his infancy, had devoted liini- 
self to mechanical contrivances. ( See fg. 3, Plate 
XXX 11 .) This instrument consists merely of a 
tube, four feet or more in length, with a bore 
narrower than ordinary, and tapering regularly to 
the top. The width at. the bottom must hardly 
exceed three -twentieth parts of an inch,, while 
near the top it may be contracted to about one- 
tenth. A column of thirty-one inches of mercury 
being introduced, the tube is gently inverted and 
held perpendicular ; the cohesion of such a narrow 
column is sufficient to prevent it from dividing and 
admitting the air, unless it be shaken ; but over- 
powering the atmospheric pressure, it descends till 
it has contracted into the equiponderant altitude, by 
passing into a wide part of the tube. To obtain 
equal divisions on the scale, it is necessary that the 
tube should have an uniform taper. The most ac- 
curate construction of a barometer of this kind 
is, therefore, attained by forming together two tubes 
that have even but unequal bores, the longer and 
narrower one being uppermost. If the width of the 
upper tube were supposed to be to that of the under 
ont* as two to three, the scale would be enlatgcd 
three times, since, by descending three inches from 
the top, and consequently two at the bottom, the 
column would suffer a contraction of one inch in 
height. , 

This spieics of barometer is thus recommended 
by its simplicity and its ample range. But'" the bore 
of the tube being indispensably narrow, the mercury 
moves with difficulty, and resists the impression of 
minute changes of external action. When the co- 
nical shaped tube is retained, the instrument is lia- 
ble to some inaccuracy from the influence of. the 
cohesion of the mercury, .which "varies with the 
diameter of the column in different parts of the 


in tUtterent parts 

\tube. - ' Q — --- # - 

\ Amontons likewise proposed another form of ba- tribute to the elasticity of theySinritous exhalations 
rpmeter, in which the mercurial eotunfo is subdivided collected above th^ m,erctjri^l cofutnn ; though other 
among several short connected, branches. (Seejtg. 10.) ^ademicians, and Aihontbns,|mpng the rest, misled 
Suppose the instrument were to have only the thirdpart by tM* Cartesian prejhdi^es>s|hghtto ascribe thd ef- 

. . 1 — .*k:~i —1 k 1 — ^^^|he differqntrizedpofesotuie glass. .Tfiesje ano- 

fSVcre Removed, byi^jpgb* rather boiling the 
^Vin the tubfc, tiu it< ^arcomr 1 ^ 1 “■* 

*- - - a — ^ ^ ^ 2 - a> — 


up th£ scries by their 

effects.. -it'I/is^eViuept, that, by multiplying, thdse 
bnmch^s,3thc bturotnefer will lniye; its altitude pro- 
portipmdiy reduced. But this abruption, though* 
speetpus m theory, is found to have no practical t ‘ 

vajdjfegeS; . The instrument is, from its complication, 
ver^/difficult to construct ; its motions are sluggish, 
owmg to the multiplicity of tubes, and; the cowjunr- . 
tion of fluids, and they are subject to derangeinenta 
from the variable influence of temperature, it has, 
therefore, been generally abandoned. 

These t different forms of the instrument have Sectoral 
been variously modified, and often brought fpr- Bbromcfei, 
ward with claims, of novelty. We may notice, how- 
over, the Sectoral Barometer proposed by Magel- 
lan, in which the mercury is always made to rise to 
the same high point of the tube, by drawing this 
less or more aside from th<i vertical position. The 
are they described will indicate the deviation from 
the perpendicular, and consequently the actual de- 
scent of the uiercury. But the difference between 
the vertical and the oblique line is not measured by 
the inclination merely 5 it is proportioned to the 
versed sine of this angle, or nearly to the square of 
the arc. The advantage of this mode of observing 
is, therefore, best perceived in small variations of 
the mercurial Column, in the hands of a skilful 
observer* the best and most accurate barometer, 
after all, is that of the original construction, with 
a tube rather wide, and a broad cistern. To apply 
minute divisions, is decidedly preferable to agy en- 
largement of the scale. 'I he measuring of suen divi- 
sions has been since rendered extremely easy, by 
the adaptation of the differential scale — a most va- 
luable contrivance proposed by Vernier, early in 
the seventeenth century, but strangely neglected 
long afterwards. This delicate appendage being 
once adopted, it became the more desirable to im- 
prove the sensibility, and regulate the correctness 
of the indications of the barometer. Effect of 

The first object was carefully to cleanse the mer- Moisture 
curv, and to exptel any portions of air or moisture ad- H 1 **. 


heriug to the inside 61 tho lube. The influence of aque- 
ous vapour in depressing the: mercurial column bad 
been observed by Huygens 5 : but other more ovappr- 
able fluids were afterward's found to occasion, by their 
presence, a, still gre&fcF detaogement. . Homberg 
having, abqut the year 1 70#“ washed, a tube, with 
alcohol, fd^remoye. the impurities ftcjpa; Jjs internal 
surface, remarked. that the n^rc^ry ^nhfpduced into 
it stood an irich iad half ldwcv th^4»iafei ; a depres- 
sion which this ingenious chemist w8f ^ ' 

A ■L'— ‘ik^. i 


sed to at- 


of the usual height ; die first, 1 third, and fifth branches, 
eniaM^A ibOvc and below into very short cylinders, . 
are fiBod > '|ith mercury ; abd the secortd ( : fourth, tinu 
sixth branch.^' which may have their bores, narrower^ 
arc occupied with some light fluid, or.) simply wi® 
If the extern^ pressure should safer any diy 


air. 


listure, andblfflughtittto < 
a/dfthe tube.’ But anew^Factocctlfrfid which 
’ * ' 1 &ejfe$apical philosophers.'*l 4 « nbo ' 
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Barometer. 


of » lferote(*«eri^8biyr,fi#<it b^nffled with 
«fi>ul»l eare. Voc ^ M lotainotts ip- . 

pearance, wha*~ AotoI or|Bfigf}ily agitated in the. 
dark.- This curias phenowtBif'p tave occasion to 
multiplied and fwknlonged confjwvetsfes jityow ftttri- 


the dfairtet^l But on the 
^ ^^UJwry fl&tion^ we^^pedt’, with no small 

to see a ptfp^r ^hich was very Si$£ 
^ communi^ted to the Royaf Society of London, 
by. Mr Ivory, of the Military College at Sand 


m 

C% l&romfeter. 


\buted to, the mi^^roott^;^-bwcwtes, dr;^ibed Vv >i^4» oae of the most original . and 'profound mu* 
tV % native phoaphoroacejnce, or a latent fire ihlierent ^heiwaticiahe that our islanaVtias had the honour to 
- i *t\tbcmercury. Our countryman, Hauksbee,intbe produce. 

' V ' y^Xr ^yofifp /gave the/first rational explanation^ of the The influence of the predominating attraction of p Mre Mer* 
t k w r by Referring it to electricity,: Which he had jfist the particles, of 1 Mercury to themscly$s, above their cury has at* 
begun to cultivate as * distinct science. It resemble^ . adhesion, to the sides of a glass tube, has not been w «y 9 »cwi- 
exaetly, indeed, the- experiment of. the exhausted considered with sd hju£h attention as it demands. vcatw,rWee< 


flask, in which an electrical current flashes with a 
diffuse lambent flame, like t he aurora bdreafis* or the 
northern streamers. The friction of the mercury 
against the inside of the tube excites electricity, 
while the vacuity, or rather the very attenuated va- 
pour,. in which the supposed fluid plays, facilitates 
its expansion. When the vacuum is rendered very 
perfect, by the careful and accurate boiling of the 
mercury, the lambent flashing* erases, for want of 
a fine medium to conduct aiurflisperse the electri-. 
cal influence. ■. ; 

The next point to which experimenters were led to 
direct tjjeir attention, was the effect of the width of 
the tube on the altitude of the mercurial column. 
Plantade, a lawyer at Montpellier, appears to have 
been one of the first who remarked that the mercury 
' n i ° 1 nbi t stands always lower in narrow tubes. This fact he 
communicated about the year 1730 to Cassini, Vho 
was then occupied in the south of France* with car- 

S on the great trigonometrical survey. But the 
jpancics observed by Plantade being unfortu- 
nately confounded with other collateral circumstan- 
ces, were for a time overlooked. In tubes having a 
narrow bore, the depression of the mercury, how- 
ever, is very considerable, as may be readily per- 
ceived in a. small glass syphon, of which the one 
branch is about half an inch in diameter, and that of 
the other branch less than the tenth of an inch. 
Thus, if the narrow lube bad a width, of only the 
thirteenth part of an inch, , the depression of the mer* 


r.tfV'ct of 
Llx* width 


Nothing is more common than to remark that the 
mercury in the barometer is in the act of rising, if 
it show a convex surface, but about to fell, if it 
should appear, concave. Now, the top of thp mer- 
curial column JnniHt always Tomato Convex,' if the 
barometer .be properly constructed, the tube per- 
fectly clean, and the mercury purged of all impu- 
rities. But if the inside of the tube be’ any how 
soiled, whether covered with humidity or stained with 
mercurial oxyd, the metallic fluid will adhere so ob- 
stinately to the glass, as to lose its convexity, and to 
subside into a flat surface, or even sink into a cr.ica- 
vity, like water and other liquids. Hence the danger 
of, boiling the mercury too long in the tube, us it be- 
comes partially oxydated, and the thin crust so form- 
ed not only suspends the column higher, but obstructs 
the freedom of its motion. The same effect is produced 
by greasing the inside of the tube. Some respectable 
authors, from not attending to these facts, have hastily 
inferred that the convex appearance which mercury 
assumes in the barometer was merely accidental, and 
consequently removed by a more complete boiling 
and purification. '9k 

In the case of tubes having wide bores, the de- Qnaritit^of 
pression of the mercurial column may, without any ^P 1 ^ 881011 
sensible error, be disregarded. According to the ac- 
curate* experiments made by Lord Charles Caven- 
dishf and published^ his son, the celebrated Mr Ca- 
vendish, Uie quantity of depression is only the 200th 
parf bf an inch in a tube of fi-lOths of an inch in 


cury would amount to half an inch; which is about diameter, the 28th part of an inch in a tube of 3-10ths 
the third part of the elevation, to which, water in si- diameter, and the 15th part of an inch in a tube of 
milar circumstances would, be raised by capillary ac- 2-10ths diameter. Wide lubes ought, therefore, 
tioit. This effect has ftdt beep sufficiently examined* to be preferred in the constriction of barometers, 
but it appears to- result from the attraction of the both on account of the facility with which the nier- 
particles of the mercury JtA each other exceeding cuiry m<ftes in them, mid the smallness of its depression. 


their attraction* to the Surface of the gl^ssr. Mercu~ 
ry, in contact’with glass, therefbre> to a sphe- 
rical form, and always assumes a; convex surface 
within a clean tube* Water and dther Jlqu^ds again 
manifest an opposite character, the mutual attrac- 

: ..w 


The only circumstance to .overbalance these advan- 
tages, WQifld be the necessity and inconvenience of 
having a very large cistern. A quarter of an -inch 
may be reckoned a good width of tube, and the cor- 
responding depression is only the twentieth part of 


row tubes they mount abpvp: th6 fey^Cand invariably an<J|? therefbre, the effect of, depression becomes en- 
have a concave termination.:: If ^e ^bre-be so simul tirely iost . For accurate purposes, this original form 
as to be reckoned capilfeiy^ of mer- the instrument has been again resumed, and the 

cury is, like the elevation of wat&K inversely as the * inconvenience Arising from the large variation of the 
diameter ; bufVhcb < the. bore Has "a considerable {pwef level ^iitirely obviated by an ingenious contriy- 
width, like "MWmfot y ieprea»^ dep&idihg, on, the •intrq^Ltced'abdut forty years since. This con* 
eurvauirfc of the surface of the^rcury, diminishes the application of a leathern bag, ins 


Application 
of .1 hath- 






Barom^r. eury. Besides the barometric tribe* tfete is placed 
adjacent to it another short one of the same width, 
conuhuriteaimg with the mercury contained in the 
bag, which being pressed by turning a screw below, 
is, at each observation, brought exactly to the same 
mark. The external atmosphere readily acts through 
the substance of the leather, but the mercury, 
from the powerful cohesion of its own particles, Can- 
not be squeezed through the pores of that casing 
without \iolent compression. The addition of ahag 
within a cylindrical box, omitting the lower tube, 
likewise renders the barometer eawly portable; since, 
for safe carriage, the mercury can be screwed up 
tight, to fill the whole cavity of its tube, hut, on 
turning the screw again, the column will subside 
and rest on a broad base. 

liOrdof The last object, which required nice observation, 
t lf.it on t hr. was to estimate the effect of heat in dilating the 
»"»mcn. mercury, and consequently increasing the altitude 
of the equiponderant column. "ibis correction 
could not be made with any sort of accuracy pre- 
vious to the application of the thermometer, which, 
Hiouglr invented half a century earlier than the ba- 
rometer, was yet more than another half century in 
arriving at perfection. Hero, a mechanical philoso- 
pher, \’|m nourished at Alexandria about I. '10 years 
before Christ, has described in his Spiritnlia a sort 
of huge weather-glass, in which water was made to 
rise and fall by the vicissitudes of day and night, or 
rather the changes of heat and cold. This machine 
had for ages been overlooked, or merely con- 
Invention sidered in the light of a curious contrivance. But 
nfihcTiicr- Sanctorio, the inventor of the famous statical ba- 
inoiiM k*r. lance, a very learned and ingenious Italian physi- 
^ cian. who was long professor of medicine in the 

university of Padua, and had laboured to improve his 
art by the application of experimental science, redu- 
ced the hydraulic machine of Hero into a more 
compendious form, and thus constructed, about the 
close of the sixteenth century, the instrument since 
known by the name of the air*the.rmometcr f which 
he employed with obvious advantage to examine the 
heat of the human body in fevers. Some years af- 
terwards, a similar instrument was contrived, per- 
haps without any communication, bv Drehbel, a very 
clever and scheming Dutch artist, who visited London 
in the reign of James I,, and introduced the know- 
ledge of that instrument into England. 

But this air-thermometer w'as evidently of the same 
nature with what lias been since called the manometer; 
it could measure only the dilatation or augmented elas- 
ticity of the air confined w ithin its bulb, whether occa- 
sioned by heat or the diminution of external pressure. 
It was, therefore, considered merely as a weather- 
glass. indicating the state of the atmosphere'; nor ' 
. could its blended impressions, which might separate- 
ly affect both the thermometer and barometer, be 
t hm distinguished. Had it been more closely 
studied, it must have led, by another path, to the 
discovqty'of the latter. But those irregularities to 
which the Air* thermometer was. hence subject appear 
to have created such doubts respecting HiO accuracy, 
&of the instrument, as occasioned its being neglected* 
long afterwards. 

fi 


The &aipe qmihtry, how^er. ^feich ^ fyd, g?yen 
birth to th$. jlfermorneter, began its itoprov^ient.^^^^ 
After the prince of the barometer was «5taW«h-^ Mrc,lce 
ed, the member of the Academy del Cimento, afl8B J 
founded at Florence in 1657, and.supplied with Mbe- ' * 
ra! foods by the Grand Duke of Toscany, had, among 
other interesting physical researches, resumed toe /'* 
application of the thermometer ; and instead of air,. * 
they substituted alcohol or spirit of wine, antfrtier V 
very expansible fluid not affected by pressure, why<? 
they attached to the tube a scale graduated on a re- 
gular plan, though directed by no very precise mea- 
sures. The instrument so constructed, but some- 
what varied in its form, being copied by Italian art- 
ists, was dispersed over Europe under the name of 
the Florence Glaus, From its careless execution, 
however, in the hands of itinerant, venders, this ther- 
mometer, or rather thermomoscopc, appears never to 
have obtained an established reputation. 

The great object was to brihg thermometers to an Attempts to 
exact correspondence. It was expedient, therefore, obtain a 
not only to select a proper fluid, but to adopt an uni- Stroud- 
form and consistent scale. Alcohol, linseed oil, and 
mercury, had been successively tried. The gradua- 
tion was at first drawn from the temperature of cel- 
lars and deep caves, which, indicating the natural 
heat of the globe, .bad long been considered invari- 
able ; but more enlarged experience discovered the 
inaccuracy of that supposition, and showed the mean - 
temperature to be materially modified by the latitude 
of the place, and its elevation above the level of 
the sea. Congelation, or rather the inverted pro- 
cess, the thawing of ice, or the melting of snow, 
was then found to remain fixed ; a most important 
fact, which had been first noticed by Giiricktf, but 
overlooked till a considerable time afterwards. A 
stationary point was hence obtained, from which to 
commence the thermometer scale. But different 
modes were pursued for determining the divisions. 

Amontons, reverting to the air-thermometer in spite Amontons. 
of its acknowledged defects, found that the elasticity 
of air compressed in the bulb, and able at the tem- 
perature of melting snow to support a column of 
mercury fifty-four inches high, was capable of rais- 
ing this to seventy-eight inches, at the heat of boil- 
ing water; and he seemed contented in framing a 
rude standard) with merely dividing the intermediate 
space into inches and half-inches. . 

But about the same* or nearly at the beginning Newton, 
of the eighteenth century, * Newton himself cast a 
keen though rapid glance on the subject of heat, 
and proposed u thermometer of a much simpler 
and more "elegant construction. Having adopted 
linseed oil as a fixed and uniform substance, capable 
of great ' dilatation, he discovered by experiment, 
that distinguishing the capacity of the bulb into 
ten thousand equal parts, the . liquid expanded £56 
parts, ft om melting snow to blood heat, and 725 
parts to that of boiling water. These numbers, 
however, being Inconveniently large, he reduced 
them, somewhat more than . twenty times, adopting 
I£ aml $4f as the proportional divisions on his scale. 

Buto#, being so ^viscid, a substance, was found to 
trail Ami collect Oh the inside of the .tube ; and this 



Barometer, th&sriotneter, though 
v- ^ # V - ^ never came totO _ 

Koemer. . Roemer, the Dallfth* a^]tfqW^\ fc , Y . 

discovery of the progressive mbfkm of light, w* s the **ty according to tjie changes ,$f temperature which 
first who proposed Mercury as fluid for *liv v r- it^ undergoes. In this clirtiate, Itjie extreme varia- 

moraeters; and Halfey and Ampntons remarked about tipn arising from that cau$fe:WjH seldom exceed 
the same time* that it. expands uniformly with heat, ' two-tilths of an inch. Bqt v :if the bafometer be 
*Sfc<remains nearly stationary at the point of boiling 
Delta, *8 watJ*. On this principle, Delisle, t*f St Petersburg!*, 
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Bafometri, 
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Ttiermou ^ r oi ^ tructc j > j n i*js3, a mercurial thermometer, widi 
^ a descending scale, the distance from freezing to 
boiling water occupying 153, or, in round numbers, 
150 divisions, of which the bulb itself contains 
10,000* A more ingenious method, but perhaps too 
refined, for graduating thermometers, was proposed 
Rcnahliui, by Itenaldini in 1 f>.94. It consisted in adopting the 
scale in the successive temperatures produced by 
mixtures in the diflbrent proportions of twelve parts 
of water at the moment of thawing and pf ebullition. 
This suggestion led to a very important inference,, 
since it proved that mercury expands uniformly with 


suspended in a room, kept at an agreeable tempo* 
rature, the error occasioned by *he expansion of the 
mercury may, in ordinary cases, be disregarded, 
since it will scarcely amount to the twentieth part 
of an inch. 


Since the barometer marks the condition of the 
distant atmosphere, and intimates those internal al- 
terations which arc generally connected with the 
change of the weather, it is particularly valuable at 
sea, by forewarning the mariner of the approach of 
a storm. But an instrument of the ordinary Con- 
struction would not unsvtrer this purpose', the agita- 
tion of a vessel on a tempestuous ocean being such 


equal additions of heat, while alcohol swells constant- # as will not only throw the ponderous mercurial co 
ly in a rising progression. But the capital improve- *lunm into violent oscillation, but communicate those 
ment of the thermometer was effected by the skill and sudden shocks which must infallibly break the tube. 



the misfortune to fail in business, was induced, by 
his taste for mechanics and chemistry, to have re- 
course to the manufacture of thermometers, ns the 
means of gaining a slender livelihood. But not meet- 
ing with sufficient encouragement at home, he re- 
moved, about the year 1720, to Holland, the g^eat 
emporium of the arts, and fixed his future residence 
at Amsterdam. He now preferred mercury to alco- 
hol for filling his thermometers ; and, adopting the 
division of the bulb into 10,000 parts, he reckoned 
of them as the expansion between freezing to 
blood-heat, and 32 as the contraction from the 
same point to what he considered ds extreme cold, 


The conical or pendant barometerbeing, from the nar- 
rowness of its bore, rather sluggish, was first recom- 
mended for that purpose, though never adopted into 
practice. About the beginning of the eighteenth 
century, Dr Hook and Am on tons severally proposed 
to employ for a barometer on board ship, the mano- 
meter or air- thermometer. To obviate the derange- 
ment arising from the influence of heat, there was to 
he placed beside it a sp i rit- of- wine- 1 he rm ome t er, with 
a ball so large as to give expansions equal to those 
of the portion of air confined within the bulb. The 
difference between the two adjacent columns of li- 
quid would therefore measure the variation of exter- 


or that produced by the mixture of salt with snow, mil pressure. But to procure such a nice adapta- 
Thitiie numbers were extremely convenient, beintr tion \V0uld prove so extremely difficult in practice, 

that most probably this instrument was seldom or 


These numbers were extremely convenient, being 
found by a repeated bisection. With respect to the 
heat of boiling waiter, Fahrenheit discovered the im- 
portant fact, that it varies with the state of atmo- 
spheric pressure. Taking the mean, however, he 
reckoned 130 degrees from freezing to ebullition, 
and, therefore, marked this point at 212 bn his scale. 
Ti.-'- OHan The thermometer owes its improvement to Celsius, 
tf!a!l(' ,,, JVi-P rotessor at w ^o in 1742 placed the com- 

utouwU'i/ "niencement of the scale at congelation^ and. divided 
the interval thence to boiling .water jrifco an hun- 
dred degrees, extending such a portion downwards 
as might be wanted. Thi$ centesimal thermometer 
is exactly the" same as what' the JPrench imve since 
called the centigrade , which,' its fitness and 
simplicity, deserves to be u^iycrsal^; adopted." 

The thermometer havihg^otten /thus carried by 
successive steps to perfection,' it wa is found by deli- 
cate experiments, that, between the points of boiling 
Correction and freezing, the expansion of mercury amounts to 
lometer* ui ^%-i°urth part of its bulk, or that it acquires; , 
affected l»y ^ or e *ch degree of heat, an increase of volume 
Heat. amounting to the 54J2th part on the centesimal 


ever actually constructed. Besides, the liquid co- 
lumn of the manometer, though light and narrow, 
would yet be much shaken by the rolling and pitch- 
ing at sea. Notwithstanding these weighty objec- 
tions, however, this compound manometer was 
tried in England, mercury being employed as the 
fluid both of expansion and pressure, and various 
adjustments applied by means of a complex machi- 
nery. 

An ingenious and very substantial kind of marine 
barometer was above twenty ycmssincetecomtnendcd 
by Blouse au, one of the professors of the naval acade- 
my a$ Brest. ( See Jig . II. Plate XXXII.) It consisted isioudeau'* 
of an iron tube, bent below into a syphon, and filled Marine Ha- 
tefully with mercury, which carried afloat. For this romclcr * 
purpose, a musket-barrel, about three feet long, was 
chosen* having a very smooth and even bore, and an 
iron breech closely welded to it, instead of being sol* 
dated with brass, which might become corroded by 
the action or the mercury. The lower end of the tube 
had fc collar of leather, to which was screwed a piece 
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Barometer, of iron, perforated through its whole length, and 
' bent into an arch, having screwed likewise, with u 
collar of leather at its other extremity, a vertical 
cylinder of 'iron, four inches high, and of the same 
bore exactly as the tube. The contracted aperture 
at the end of the tube, not being exactly in the mid* 
die, was not always opposite that of the arch ; and, 
therefore, by turning it occasionally aside, the commu- 
nication could be contracted at pleasure, or even ob- 
structed entirely. The cylindrical appendix was taper- 
ed at the top to a narrow orifice, through which an iron 
wire, attached to a small' ivory float, had been intro- 
duced. To prepare this instrument for action, the 
mercury was first boiled in the tube ; then the arch, 
filled with hot mercury, was screwed to the end, the 
cock opened, and the surplus mercury allowed to 
-flow over ; next the vertical piece, with its float, was 
screwed on, and a little mercury added, to give it 
due play. The origin of the scale was to be deter- 
mined from the comparison with another good baro- 
meter of the ordinary construction; but, owing .to 
the equality of the bores of the opposite tubes* the 
divisions were only half the usual size, or the inches 
were exhibited by bait-inches. 

This species of barometer is certainly free from all 
sort of risk, while the facility which, by means of 
turning the arch, it afford** in checking the ascent nnd, 
descent of the mercury, prevents in a great measure 
the oscillations of that fluid. If the instrument 
wore properly suspended, therefore, its indications 
would be tolerably steady and regular. The chief 
objection to it consists in the diminutive range of its 
scale. 

In every marine barometer, the main object is to 
give steadiness to the mercurial column, by retarding 
its motion in the tube ; in short., to imitate the equaliz- 
ing effect oil he fly in mechanics. One form of construc- 
tion was, instead of the cistern below, to annex a spi- 
ral tube composed of a number of horizontal convolu- 
tions. Passement, an ingenious Parisian artist, about 
the year 1738, improved on this idea. He twisted 
the barometer tube near the middle, at least twice 
round, and joined to its upper end a wide cylinder. 
But more effectually to prevent all irregular oscilla- 
tions, he took a tube with a very narrow or capillary 
bore, and contracted it below, while he annexed a 
wide cylindrical pitce at its other extremity. The 
only thing wanted now to the perfection of this in- 
strument, was to devise a mode of suspending it that 
should soften the jerks, and allow it generally to 
maintain a vertical position. Our English artists 
have, by repeated trials, at last succeeded in sur- 
mounting all the difficulties. The marine barometer, 
manufactured bv Mr Cary ofLondon, ( SecJ/g . 12, Plate 
XXX11.) is one of the most approved kind. It consists 
of a capillary tube, about twenty-seven inches long, 
with a bore scarcely exceeding the thirtieth part of an 
inch, but terminated by a cylinder four or five inches 
high, and nearly three-tenths of an inch in diameter. 
It is suspended by a spring and jimboh, near the top 
at' a certain point, which in .each c&& is discover- 
ed hy actual trial. By making the suspension lower, ■ 
it is found, that the agitation of die barometer will* 
cause the mercury torise a little; while,, by 'pin* 
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cing , the higher, thC^cuVjllk column Barommtv 

suffers always depression. The reason 
curious obscmtio&.ji^not Vw explained. X^nro*;'- 
bubly results from ^ different centrifugal tewfen* 
cies communicated - to the opposite, portions of* the 
columns. The swinging; of tne Instrument would 
evidently augment the pressure of the upper portion 
of the column, while it diminished that of the unctaff 
portion. But this lower portion, being longer tjftm 
the .other, its tendency to descend would be propor- 
tionally so much greater. About the point of sus- 
pension, however, the opposite effects of the centri- 
fugal tendencies are balanced, since the superior 
force being employed to set in motion a narrower co- 
lumn, the reflux and efflux of the mercury in the up- 
per cylinder must be preserved nearly equal. 

Murine barometers, thus improved, are now very 
generally used, and with great benefit to the public 
service, on board ships of , war and Iftdiwnen. To 
facilitate the keeping" of a register of barometrical' 
observations, the meritorious and indefatigable JMr 
'Horshurgh, hydrographer to the East India Compa- h„, s . 

# ny, has lately published a set of engraved ruled 
sheets, adapted for the convenience of navigators. l > l at< ‘ !l * 

In these plates, the height of the mercury, from 
twenty -seven to thirty-one inches, is represented, in 
inches and tenth parts, by horizontal lines, while each 
successive day has a space apportioned to it by ver- 
tical bars. The state of the barometer at every ob- 
servation is marked with a dot, and these dots being 
afterwards cornice ted together, exhibit an irregular 
waved line, stretching across the sheet, and indicat- 
ing the series of the changes of the weather. At the 
lowest points, from which the curve again returns, 
a gale generally follows. From the observations 
made off the Cape of Good Hope, during the month of 
May 1815, by an ingenious and active young officer, 

Captain Basil Mall, of his Majesty’s sloop Victor, it 
appears that whenever the mercury fell to 29*60 
inches, a storm imsued ; the column always rose 
when the gale abated, and when it reached near 
thirty inches, the weather became fair. Those gales 
often came on suddenly, without any visible change 
in the aspect of the sky, but the' marine barometer 
trover tailed to give warning of their approach. 

To explain the cause of the variations of the ha- Difficulty 
rometer, has long perplexed philosopher*. Many exi»]uin- 
hypotheses have at different times been advanced on " ,J: t,il v jJ* 
the subject ; but it would be a mere waste of time, to iliVirllomr. 
moke any detailed recital of such cmde and tinsatis- ter. ° 
factory attempts. The various and often imaginary 
effects of vapours of heat and winds have been em- 
ployed in framing an explication of the changes of 
the atmosphere. The fact th*t the mercurial co- 
lumn generally falls before r&jn, seemed at complete 
variance with the intimation Of the senses, it being a 
notion unlvemlly prevalent, that the air is heavier 
when the sky appears lowering 'and overcast ; ano- 
ther proof, if it were wanted, liow fallacious are all 
current opinions in matters of science. 

; Leibnitz, fancying he haddiscovered a new principle 
' in hydrostatics, endeavoured, by a sort of metaphysi- 
cal argument, to detnopstrate that, though a body 
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height Of tnoi*H\rc faJI and rise of the m&ciujrin the barome- Cfrtes of 

jqdy of atmosphere'// evidently beo^asifrnfc^by somecorrespond- fe* Yyr»V 

‘ h(tVer; t>y- the Absence of its- pressure,, occasiph mg reduction or accumulation ^ of- t!*o afaosjtoewi^" *£•**■* 
ft^l iinutiOnoj& the tefttfr part of ad tech jh ihe&ti- at the place, of observation, jVhatever augmenis wa 0 * er ‘ 
n&rciirlal ' ■ • ' . ' y % the eiasftejty rftteair will causo part of the incumbent 

s " Dr^XiWfff^d 'Mairan sought to etcounfc for the fluid to evade andJeave for the ttmeadmilnishcd ver- 

depiS&ftoh of the barometer before a. storm, to the tieal pressure. The efflux of Wind might also pro- 

withdrnwing of the vertical pressure of the atmo* duee .a temporary reduction of the atmospheric 

sphere* when borne swiftly along the surface of the . column. But theYetd difficulty ^Ohstets ip explain- 

globe ‘by a horizontal motion. This hypothesis at \ |ng why the variations of the barometer should be 
first sight" appears very plausible, and might deem gres&er in the high latitudesthan between the tro- .. 
farther confirmed by a noted experiment wjiieh most pics, and why they so much exceed in all cases the \ 
authors .have admitted without due examination^ ' ' quantities which calculation might assign. ^ 

Hank d»re’» Haukst»eVa *kilful *nd ingenious experimental phi* The influence of heat will account for the semi* 
ineUr* . ldsopher* about the year} 704* placed two barome- < diurnal variations of the 


barometer which are ob- 

tors, about?tbree feet asunder, t^tK. their naked cis- served, especially within the torrid regions. Fronv 
toms in two close square wOoden boxes, connected ' v ten o’clock in the morning till four in the afternoon, 

I V ^ ■ .^1 > _L > I U..,r fcl.« .Hj. iLll..- ' ' L 1 


by it horizontal brass pipe ; one of 4 hese boxes hud, 
inserted at right angles, an open pipe on the one 
side, and a second pipe terminating in a screw, on 
I lie other side ; fo this end tie adapted a strong glo- 
bular receiver of about a foot in di&tfteter, which 
had been charged, by injection from a syringe, with 
three or four atmospheres ;_then suddenly 'opening the 
stop-cock, and* giving vent for the escape of the Air 
through the box and over the surface or the included 
cistern, the mercury .sunk equally in both the baro- 
meters more tlian two Inches. 


tlie mercury generally fells; but, after' that hour, it 
rises again, till ten o’clock at bight, when it drops till 
four in the morning, and then mounts till ten o’clock 
in the forenoon. These regular changes, which amount 
to about tlie five* hundredth part of the whole atmo- 
spheric pressure, depend on the prevalence of the alter- 
nating land and sea breezes, occasioned by the diversi- 
fied action of the sun’s rays upon the earth' and water. 
The accumulation of air is greatest at four o’clock 
in the morning and evening, and the mercury then 
attains its highest point; but it sinks lowest at ten 


Thty elegant, experiment might be deemed entirely, o’clock in the morning and evening, when the in- 
conclusive, if a minute circpmstance^nwjbich the sue- 'cumbent mass has been the most reduced. * - * 

cess really depends, had not unfortunately been over- 


cumbent mass has been the most reduced. 

A similar reason will explain the effects of the 
northerly and easterly winds, in elevating- the mercu- 
ry of the barometer in our climate. A chili air, 
with enfeebled elasticity, is thus accumulated, and* 
exerts a predominant pressure, 
from compression, would, therefore, be carried by its The augmented elasticity communicated to the 
elasticity as much beyond the state of 1 equilibrium ; air by the action of heat or the presence of humidi- 

while the width of the orifice^ by facilitating it$ ty, and the reduction of the incumbent mass by the 
emission, would allow the portion o^Jupying the efflux of winds, have each their distinct influence, in 
box and the, connected reservoir to. preserve.- its AC- disturbing the equilibrium of atmospheric ocean. 


t\* I'cill.tcy. looked, It will he perceived from the inspection of the 
figure which Hauksbee has given, that the exit pipe of 
the box was considerably wider than the pipe which 
conveyed into it the stream of air. This fluid, escaping 

n ..... • ■ u i - • j i in- 


quired expansion. If the pipe of discharge from the 
box had been much narrower than the otl$r, un op- 
posite efifect must have taken place for. the ait ac* 
cumulated over the cistern, not finding' Steady vent, 
w ould remain in a state of condensation. £his curious 
fact is another of the many instances which migiit be . 
cited to show the great delicacy aud Circumspection 
required In performing philosophical experiments. 

The same results,, however, cap;be’ exhibited by a 
very simple apparatus.. Let a smallhox, or /rather a 
glass ball, have a short narrow tubeloaertbd in the 


But the effects, particularly in the high latitudes, 
much surpass the regular operation of those causes. 
The only mode, pel haps, of removing the difficulty, 
Ls to take into consideration the comparative slow- 
ness with which any force is propagated through 
the vast body of atmosphere. An inequality may 
continue to accumulate in one spot, before the 
counterbalancing influence of the distant portions of 
the aerial fluid can arrive to modify tl^S result- In 
the higher latitudes, the narrow circle of air inay be 

_ _ . I — _ • . j, „ • i . i , . < 


considered as, hi sonic measure, insulated from the 
one side, and anotlter wide tube oppofirfite to this, . expanded ocean of atmosphere, and hence, perhaps, 
with a cross*, slider of bniss, fot tho qriflee^ ‘ / ijb^vdriatioiia of the barometer are concentrated, 

at pleasure ; and, to the under part of the ball , join a there, and swelled beyond’ the due proportion. We . 

long perpendicular tube, bent back li W . si syphon to Content . ou^elves with v . throwing out this hint at ■y , y^' : 

more than half its height and cobta wfog a double present, but hope to be able to resume and discuss 5 ;'; . 

cokuim of water.,. Now, .blow througli ' Ae narrow the .subj^cj at some length under the article €u^& ; 

tube into the cavity of the ball*, while the orifice of : xatk* 
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IVtiomclii- T t was Remarked in the preceding article, that the 

Hircminls dcc*« v © experiment by. which Pascal established the 
reality of atmospheric pressure, had likewise suggest- 
ed to this ingenious philosopher the method of # de- 
termining the elevations of distant points ou the sur- 
face of the globe. But the first attempts were very 
rude, preceding on the inaccurate supposition that 
the lower mass of air is a fluid of uniform density. 
Different authors estimated variously from eighty to 
ninety feet as the altitude, which corresponds to a 
variation of the tenth part of an inch in the mercurial 
column. The Torricellian tube or cane, ns it w$is 
then called, was, on its first introduction to England, 
carried accordingly to the tops of mountains, or con- 
veyed to the bottom of pits and mines, or even let 
down to great depths in the sea. 

Among those experimentalists who laboured most 
assiduously in the study and application of the ba- 
rometer in this part of the island, we should mention 

Sinclair. George Sinclair. This ingenious person had been 
Professor of Philosophy in the University of Glas- 
gow, but seems to have conscientiously resigned his 
office soon utter the Restoration, rather than comply 
with that hated episcopacy which the minions of 
Charles II. had forced upon the people of Scotland. 
He then retired to the village of Tranent, not far 
from Edinburgh, and was employed as a practical 
engineer, in tracing the levels of coal-pits, in di- 
recting the machinery employed in the mines at 
Lcadhills, and afterwards in the great under- 
taking of conducting water from the heights of 
the Pentlands to supply the northern metropolis. 
Though not a profound mathematician, he was skill- 
ed in mechanics and hydrostatics, and possessed no 
small share of invention. Sinclair is said to be the 
first who applied to the mercurial tube the name of 
baroscope f or indicator of wight, tlVe more definite 
appellation of barometer , or measurer of wight, not 
havijng been appropriated till many years afterwards. 
During his excursions in i6*6'8 and 1070, he employ- 
ed that instrument to measure the heights of Arthur’s 
Scat, Leadhjlls, and Tinto, above the adjacent plains, 
lie followed the original mode of using a tube 
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sealed at the tp|>, tt paper scale pasted against Barometri 
the side, winch he carried to thjr tqp of the mo tin- **1 
tain, where id filled it, with mercury ; and, inverting ™ 8 ‘ 

it in a .bason, he not&d the altitude of the suspended 
column, and repeated the. same experiment K-"'* 
tow ; a taty rude’ method certainly,— but no better 
was practised in England during the succeed^^^ 
thirty years. 

In a small scarce tract, printed in 1688, and bear- 
ing the quaint title of Proteus -hound with Chains* 

Sinclair gives some judicious remarks On the va- 
riations of the barometer, considered as a weather- 
glass, and delivers Very sound opinions, on the whole, 
respecting > the causes of the chief meteorological 
phenomena. In a postscript to that piece, he pro- 
poses a most efficient and ingenious method of 
weighing up wrecks from the bottom of the sea. It 
consisted in employing two large arks, or square 
r wooden boxes, fastened to the sides of the ship, and 
charged with air carried down to them by. a succes- 
sion of inverted casks, open at the loWer end. An 
ark of a cubical shape, and twenty feet in every di- 
mension, the smallest which he mentions, would, as 
he computes, have a buoyancy equivalent to 448,000 
pounds Troy. It is remarkable that the celebrated 
Mr Watt always employs this very mode, using a 
large gasometer, floating in a pond (lug in the court 
of his manufactory, and charged gradually by the 
action of bellows, for raising the ponderous engines 
constructed at Soho, and lifting them over his walls 
into the boats* which are stationed to. receive them 
in the adjacent canal. * 

In all the computations hitherto made from differ- 
ent altitudes of the barometer, the air was considered 
as an uniform fluid ; no regard being had to the gra- Relation of 
dual diminution of density which must evidently take j!j p A i,,f4 
place in ascending the atmosphere. To estimate the Elasticity” 1 
effect of that gradation, it became requisite previous- 
ly to determine the actual relation subsisting be- 
tween the density of the fluid arid its elasticity. This 
was first ascettalfied in England by Tow nicy, who 
inferred from some experiments of Boyle, that the 
elastic force which the air exerts is exactly propor- 


* Sinclair was author of a well-known little book, entitled, Satan’* Invisible World Discovered, which, at 
u former period, was sold at all the public fairs in the country, and devoured with eagerness and dismay by. 
the Scottish peasantry. In a quarto volume, on Hydivslaiics, and the Working of Coal-miim, printed in 
Holland, and published by. subscription in 1 672, he digressed so widely from hi* subject, as to insert A 
True Relation of the Witches of Glenluce. But this was the* folly of the age, wfficb several of the most learn- 
ed men had not been able to escape. It is painful to observe, that James Gregory^ the inventor of the re- 
flecting telescope, who, although endowed with telentsof.fhe hfehest order, yetappears $0 have had a keen 
temper, and to have imbibed an hereditary attachment to royaftsra afid episcopacy, should have stooped to 
attack an unoffending and less fortunate rival. He wrote -a little tract against Sinclair’s Hydrostatics, with 
the title of the Art of Weighing Vanity, and under the thin disguise of Patrick Mather, hrchbeadle to the 
University of St Andrew’s. It is a piece full of low scurrility, Arid memorable only for a very short Latin 

C per appended to it, containing the series first given to represent the motion of a pendulum in a circular arc. 

the pVf&h Museum, ‘there is a letter of Gregory to G6iHn^(th6 secretary Of thk ftoyal Society, boasting 
of his project, and soliciting information, with which to. Vfer^hclto’ the pdor author. But with air hit 
eagerness to hunt down Sinclair, he never touches on &ie fringe £pisOdC . of the witches of Gletfluce. 
What a picture of times approaching so near our own ! ' 
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urvme to ^ ^ from * stijjl better jerieSea experiments. Vot- 
lowtog out this very .Irafio jsw, He thought of com- 
puting heights frpm baaotstetijcol observations/ by 
ilea usuallyetnployed in co^sti-unting tables of lo- 
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geri thins ; aud had, therefore, obtainod some glimpse, 
v- n n doubt by a sort of conjectural process, of the re- 
* i*a«kable result, that the density of the atmosphere 
deices m a geometrical pi egression, correspond^ 
to the elevations token after on arithmeticaUue. 
But seemingly not aware of the importance of the 
principle at which he wps pointings M&riotte imme- 
diately deserted it ; and calculating from a repeated 
bisection of the column of air between the two sta- 
tions into successive horizontal strata, he contented 
himself with interpolating the densities according to 
a harmonic division, which he next abandoned for 
the simplicity of a series with equal differences* 
This able experimenter hence only sketched out 
a mode of investigating the problem of barometrical 
measurements, without arriving at any very definite 
or consistent rule of solution* 

Relation of In l6#6, the ingenious and active philosopher Dr 
AimtMphe- Halley resumed the subject, and discovered the law 
ani/Meva^ ^ iat c° nnecta the elevation of the atmosphere with 
tion, its density ; of which he gave a clear demonstration, 
derived from the well known properties of the hy- 
perbola referred to its asymptotes. Since the height 
of the mercury indicates the pressure, and conse- 
quently the elasticity of the external air, it must 
be proportioned ljJtewise to the density* Where- 
fore the breadth of a given mass of air, oi the 
, thickness of a stratum which corresponds to a cer- 

tain portion of the mercurial column, will be in- 
versely os this altitude. Let O be the centre of a 
rectangular hyperbola, of which OA and OB are 
the asymptote*; and conceive the distances OA and 
OB to represent the heights of the mercury at two 
stations. The perpendiculars AC and BD, which 
are reciprocally as OA and OB, must hence express 
the relative thickness of strata corresponding to 



equal portions of the barometric scale. Divide AB 
into a multitude of equal segments, and erect the 
perpendiculars EM, FL, OK, and HI. The inter, 
eluded spaces, from AC to BD, will demote the suc- 
cessive thickness of the series of strata into which 
the whole mate of air between the two stations is 


subdivided, 
lineal space DBAC/whii 


tty the aggregate or mixti- 
ch is proportional to the lo- 
garithm of the rario of OB to OA, will express the 
difference of atmospheric elevation when the mer- 
curial column mounts ftqm, B to, A. Taking equal 


apply this elegant theorem# Dr Halley anti* 

(ifldr pf. the bbst experiments which hadbeefcduced, 
performs^ to determine the relative densities of air, r 
Water, and mercury. In different trials made near 
thd earth’s Am face, it was found, when tha barome- 
ter Stood at 2<)$ inches, that the air & l4o 85$, or 
gven 8bO jt imes lighter than water. Taking round 
numbers, therefore, and assuming the specific gra- 
vity of mercury to be he reckoned 800 x 
X 80 = 10,800 inches, or $0 feet, as the altitude of 
an atmospheric column Which, near the surface, 
would pxeit a pressure equivalent to that of an inch 
of meicuw. For tho Coefficient, which answers to 
the actual constitution of the atmosphere, Halley 
should have taken the thirtieth part of .4#4£$45# 
the modulus of the common System of logarithms, 
oi .0144*748. But he proceeded less directly, having 
satisfied himself with taking the arithmetical mean 
between the difference^ of thb logarithms of $9 and 
30, and of those of 80 and SI ; a compensation of er- 
rois, which gives .0144765, hardly deviating from 
the iormer. Hence he gave this simple analogy for 
computing the heights of mountains by the barome- 
ter , as the constant number .0144765 is to the differ- 
ence between the logarithms oj the barometric co- 
lumns at the two Hattons, so is ffOO feet to the eleva- 
tion required* The result of this operation is evi- 
dently the same as if the logarithmic difference hud 
been multiplied by the number 62170 ; a very to- 
lerable approximation at all seasons for a northern 
climate, and quite uccuiate, indeed, if the mass of' in- 
tervening air had a medium temperature of 4 6° by 
Fahrenheit's scale. Dr Halley supposed that the ob- 
servations themselves might, from the influence of 
heat, differ abcut the fifteenth part between sum- 
mer and winter. But the thermometer was still 
so imperfect an instrument, that it could not be v 

applied with confidence in correcting such variations. 

The principle which Halley thus investigated Otherwise 
- might be derived from a simpler process. Contrive J|j vwt, S at - 
the atmosphcic to be divided into a multitude of 
equally thin horizontal strata, it is obvious that each 
successive stratum would, to the pressure of the su- 
4 perincumbent stratum, add its own weight, which be- 
ing as its density or elasticity, is therefore propor- 
tioned to the collective pressure; and, consequently, 
those densities will continually inciease in going 
downwards, exactly in the same way, and after a like 
progression, as money accumulates at compound in- 
terest, where a constant portion of the aggregate 
fluid is regularly joined .to die capital. Such, in 
foci, is the distinguishing character of a geometrical 
progression, that the increase or decrease of each 
succeeding term is always proportioned to the term 
itself. The logarithmic curve is hence the best 
adapted for exhibiting the relations which connect 
the densities with the elevations in the atmosphere; 
thO axis of the curve expressing the elevation, while 
each ordinal represents the corresponding density 
of the stratum of air. It being a fundamental pro. 
perty of the logarithmic curve, that every subtan- 
gent applied to it has the same length, the exact de- 
termination of this in the case of our atmosphere, is 
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the only thing wanted for the final solution of the 
general problem. 

Eleven years after Dr Galley bad given his rule 
for barometrical measurements, this philosopher had 
an opportunity of applying it to discover the height 
of Snowdon in North Wales. He found that the 
bairometei which stood at £9.9 inches on the sea-shore 
near Cat rrmrvon, fell a few hours altei, when planted 
on the summit of the mountain, to 26 1 mclies, the 
altitude having been ascertained previously by a tri- 
gonometrical observation to bt 1240 yards. 

The jenr 1687 is memorable as the date of the 
firbt publication of the Pnnaptu , which was drawn up 
chiefly it the urgent request of HallC}, from disjoint- 
ed matuials that had lain a considerable time in the 
autlioi s hands In that nninoital work* Ntwtop re- 
sumed the problem of the gradation of atmospheric 
density, and solved it m that general way wlueh 
suited his penetrating genius. He demonstrated 
tint, supposing the particles of arr, likeothei bodies, 
to hive then wcight*or gravitating te ndency dimi- 
nished as the squat es ot their distances from the 
centre of the earth, if those distances be taken in* 
harmonic piogression. the corresponding densities ot 
the atmosphere will foim a geometrical one But 
4 incc the diminution of attiaction at the greatest 
height we are able to reach, amounts only to the two 
thousandth pail of the whole this difference is too 
minute to bo admitted into piactice , and the simpler 
Jaw fi^t established by the sagacity of Halit y may be 
deemed sutfiocntl) accuiafc for e\er) real purpost. 

Newton has given a soi tot geometrical solution 
of the problem. But a moie pieuee, and, 111 tJus 
c a-e, a clearer investigation, is obtained b) JieJp of the 
svmbols ot the intcgial calculus. Let 1 aud jl' ex- 
press the altitudes ot two stiata ot atmosphue, aud 
y and y the corresponding densiti s, tin ladius ot 
the tuith suppose farthci, that i represents the al- 
titude of the cquipondtiant column ninth measures 
the elasticity ot the an Suite the density ot the 
air depends on the incumbent prtssuu, its decre- 
ment must evidently bt pinpo r tioml to tlu weight of 
each bupernddtd minute stiatum 01 to the densit) ot 
this stratum multiplied luto its thickness and powei 


©f gravitation. Whence — ahj ss l 
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of which the < oinplctc integral 


Is t H Log * 

It r be regarded i* inde mitely gieat in comp moon 
of jt, the expression wdl pass into e HLog ^ 


y 

> + r 


ss which t$ only the common formula 

\pplirattoQ Little seemed w Hiring therefore to complete the 
ottlu I hot -practice of baromc t neal measure tin ntu but *u ap- 
momtttr. plication ol the tin rmomtttr, to correct tin rtsu t$ 
This instrument, howevet, advanced blow y to per- 
fection, and more than fort) years yet claps d bt f ure 
it came into current Ube. Some ot the to Umcutal 
philosophers likewise, biassed, pc 1 bus m i euet 
jeilousy ot tilt buperiority v Inch 1 g n h d ac- 
crued in science; began to tlnow out doubts re* 


nd Mr jl- 
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spectitfg the or accdre^dff&f; 
metrical progrbfti^ip the at 

noulfi, a man m — ^ ^ 

geniuty, but whprwith vorae proneness to speech*- 
five reasoning, bad uftbibed unfortunately many of the 
prejudices ol the Cartesian and Idtibnitzuan schools, * 
prpjtosed m his capital work, rite Hy<t*odynmit<fa ? 
which came out m 1736 , certain vague hypot 
regarding 4 hd constitution of the atmosphere, Quy 1 ' 
duced from certain internal ibbtions attributed K^Jbe 
component strata. The *pc<fiouii tasidfa of those cal- 
culations lid him hastily to deviate fiom the princi- 
ple of the geometrical progression of density ift the 
upper regions. In this departure he was followed 
by Catemi and Horrebow, who coni luded from some 
partial observations they had made, that the baromc- 
ttr, m its indications of atmospheric pressure, is sub- 
ject to megulanty, a#id that, near the suifate of 
the earth, it obejs a different law fiom what it ob- 
tains at great elevations A strong light, how cm r f 
was thrown upon the subject m 1753 by Bonguci, Uongi 
an ubie mathematician, and a very skilful and mge* 
mous obbCivcr, who, with other academicians, had 
been cmplojtd for veveidl jears in measuung a <le- 
giee ot the meridian along the stupendous ndt>< of 
the Andes, bioni the compaiison of more that thir- 
ty distinct observations, lje dtduied a Muquc and ele 
gtnt rule foi computn g heigh tb bv means of the ba 
lomettr. It is tint the chihruut hetweui the lo- 
garithms ot the niciuiual columns at the two hta- 
tions bting tb in mi dud by om-th rtuth put, and the 
decimal poult shitted four plate* to the right, will 
cxpiess the required elevation in tone*. Since the 
1 nghsh was to the >rcnth foot nearly as hfteen to 
sixtien, ihe rule would be accommodated to oui 
measures, and the result expressed in feet, if the lo- 
garithmic diffui me were augmented by the LhntictJj 
part, then multiplied b) siv, and the decimal point 
thi own back fo ir places, or what is the *amt tiling, 
it that logarithmic difference wtre multiplied at once 
by 62 000. But Bouguer imagined, that this rule 
would not hold exactly m Europe, or in the lower 
ugions of the toirid /one; and to explain the devia- 
tion he had recourse to the foiced supposition tint 
the particles of air possess different degreis ot elasti- 
city. Lambert, a philosopher of great originality 
t ml pt uetration, afterward# published some excellent 
leuaiks on the comparison of baiometncal imasuie- 
iiirnt*! But no material pi ogress was made till I?'*'*, 
when M. do Luc of Geneva resumed the subject, jx 1 m 
and 1 irefully combined experiment with observation. 

I or th fc space of upwards of fafte^h > ears, he prosi- 
cut d his lnqumcs with diligence and persevciancc, 
aidid by the peculiar advantages of loed situation, 
in a city abounding with skilful artiste, an< T seated 111 
the neighbourhood of lofty mountains. Ihe disci e- 
p me its which had hitherto created so much embar- 
rassment, proceeded mostly from the inattention of 
observers to the disturbing influence ot heat, and 
puticularly its effect in expanding the air, and con- 
Hqutotly augmenting the elevation due to a given 
dim tence of atmospheric pressure. De Luc’s first 
object was to improve the thermometer of Reaumur, 
which, though greatly inferior to that of Fahrenheit, 
had b v en adopted m France and the adjacent parts of 
the jcontinent. Having westerned that mercury has 



Qarittllttfc 

'SSSii- 


«***-—, 

,. .... 

y.ffceziiig and 
v : iduataijoji'^t 

■1 ; a ' reacted 




^jppPPIIt ^pp^Sf : : • 7 ' , • :X5i 




.135 


hiettUlic 

een tWrfoiiits 
'* thj? 



"Be 

. -,p.- _, ,. v ., . 

avay, : 'ftAd lie 


ent bjP the 

»t adapted to corner Wgatithms, aad ad- ^ 
w-^fofi co of attraction at thelevd pf the sea, 
P'M^fore bejSpa^^t, orl;&$J4 metres; * .-V- 
g , fifeh^ibly ijrCnca the quantity which ; . 
SdvNfed;ftqntt # yery numarqus set of 

jtrfras experiment* ipadeby hiwt xm the Pyrenees. V But 1 7 ' 

i>hjch he tlicsiioj^ 4e^;; 7JBW^,OT©a?w^j»:4hc^ 18,393,. 

fywmitficsl tndaluife.*7 an^t^hg;ibe^^^srtapri«.pr or about 

menia^a*, Jh^t775, published ifr hkHecherckeSiSur^ 4K)<^feet aboVetue #oa> v^hfch ie-not fSr from the 
Us WoMmio ns tie f-AtwtiphcHl,* # nd| .'seemed' to SfptoBnl tiM of .The»..4bnftula is- 
draw, especially in .^gtond, a veyy ebndderable dc- ■«*-*-■ ^ aa 

gree of notice Dr .MaskeIyne, v jUe astronomer 
royal, ^adapted it to our system of - measured 
and l)f ' Horsley made annotations aml eomments 


dc- '•;. hence, in English ; jfe$% £0,346 ( |?f »002$37 cos. 2+) 
jjv* ( «*»«& denotes "the lati-, 
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it, what was of more importance, other 
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Shuck* 

burgh, 


and Hoy. 


tude of the place* T and t. the temperatures of the 
air at the two, stations, as indicated by the centesimal 
thermometer, and H and A the heights of mercurial 
columns corrected for tlio effects of heat. . 
h. This active writer has likev&e given tables for ex- 
pediting the calculation of barometrical mcasufre- 
Evclyn visited the Alps? and combined frigonome- • menu * in which ho was anticipated, however, by Olt- 
trical operations with corresponding observations by naans of Berlin, who published, in 1809, large ffypso* 
barometers and . thermometers; from . the" hands qf metrical Tables , as they are colled, accommodated to 


entered the same hold of inquiry, • provided with 
instruments of greater delicacy and much better 
construction, Jn 1775# Sir . GcptrgO Shuckbuvgh 




Kamsden; and . about this time lil&wise* General 
Itoy wot only measured* with instruments, made by 
that excellent artist, some of the principal moun- 
tains in Scotland and Wales, but instituted a series 
of manemetrical experiments. It resulted from all 
these researches that, for each degree oi) Fahren- 
heit's scale, inercury the 9700th p^irt, and 

air the 435tj? part of their respective bulks. . It fur- 
ther appeared that the atmosphere has its tempera- 
ture almost uniformly diminished at equal, ascents ; 
and that the logarithmic difference, reckoning as 
integers the first four digits, expresses in Eng- 
lish fathoms the height of an aerial column as 
cold cus the point of congelation. General lloy 
proposed likewise another correction depending on 
the enfeebled gravity, aud consequently the aug^ 
mental altitude of the equiponderant column of at- . 
mosphere in the lower latitudes, occasioned by the 
influence of centrifugal force arising from the earth’s 


the complex formula of Laplace. Such tables might, 
no doubt, prove useful where vtery frequent computa- 
tions are wanted, as in the case of the reduction of the 
numerous observations brought home by Baron 
Humboldt, for which, indeed, they were first design- 
ed. But still they contain a needless profusion of 
figures, and hold forth a show of extreme accuracy 
which the nature of the observations themselves can 
never justify. The mere calculation of barometrical 
measurements is a secondary object ; the great diffi- 
culty is to procure good observations,' and to combine 
tolerable accuracy with expedition. For this purpose, 
a very port tblo barometer is stili Wanted ; — an instru- 
ment light and commodious, exempt from injury or 
derangement^ aud yet sensible to minute changes of 
atmospheric pressure. These properties, indeed, arc 
seldom conjoined, dnd one advantage must generally 
be sacrificed to obtain another.. 

. A barometer of the most improved construction is Mountain 
rotation.* Several .years afterwards, Professor Play- represented in fig. IQ ; a portion of the tube is shown Baiomctcr. 
fair, m a learned paper, printed in the firstjrojume <jf < : iniig.20; and a section of its cistern in fig. 21. 

v * " " ' By help of a screw pressing against the bottom of 

a leather bag, inclosed within a cylindrical ivory 


the Transactions of the Royal Society of Edinburgh, 
examined all. the circumstances which can. affect ba- 
rometrical measurements, and discussed ..each ques- 
tion with the correctness and perspicuity that we 
might expect from his distinguished abilities, At 
nearly an equal interval of time, Uio celebrated La- 
Formula of place resumed the subject in his Mecunique Veleste , 
Laplace, and brought all the conditions together in a very 
complicated formula. Such an appearance of ex- 
* treine accuracy, however, is . perhaps. to be regarded 
merely as a theoretical illusion, unsqited and inappli- 
cable to any real state of practice. Biiot has since 
attempted to arrive at a similar conclusion, by setting 
out d prion from some careful experiments on the 
relative density of air arfd mercury, performed by 
him in conjunction with Aragq. He thence infers, 
that, in the latitude of Parts, and at the point of con- 
gelation, air, qnder a mercurial pressure of 7(5 metres, 
or 29.922 English inches, is 10,4o3 times lighter than 
mercury at tbe temper^tiire of w^er at it* lowest 


a 

box, the mercury is always brought up through a 
tubular aperture to the same precise level ; or till 
its convex surface appears to touch a very thin hue 
of lights which is admitted through a slip of ivory 
applied against the side of the chink, or separation of 
tliis tube from a wider one immediately over it. The 
lower .end of the mercurial column being thus ad- 
* justed, the length is easily measured by drawing 
gradually down a hollow brass tube, divided a( in- 
tervals by wide slits, covered on 1 one side by thin bite 
of ivory; till by that softened light a contact is ob- 
served with the edge of a slit ami the com t > top of 
the column. . The fine Vernier which the moveable, 
tube carries gives the altitude oi* the mercury ift 
thousandth parts of an inch. A thermometer in like^ ' 
wise constantly attached to the instrument, for tho 
purpose of indicating the temperature of the /tier- 
cury, which, from the heat of the hand in carrying, 
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or the influence of the solar beams, ia commonly 
warmer than the external air. 1 

This mountain barometer is suspended for observa- , 
tionby jimbols from a tripod, as exhibited inJig. 18 ; 
but iU several parts can be folded up together into 
a convenient compass, tolerably well fitted for car- 
riage* as represented inflg. If). r rhe whole apparatus 
may not exceed the weight of ten pounds, yet even 
this, moderate as it might seem, would be felt a seri- 
ous encumbrance by a trovollcr who is engaged, day 
after day, in the labour of climbing mountains. The 
risk which the instrument incurs, besides, in trans- 
porting it perhaps over rough precipices, imposes a 
perpetual constraint, while, to make correct obser- 
vations with it, roust always require time and pa- 
tient attention. A lighter and more compact, though 
less accurate, barometer will generally be preferred 
by the geological traveller, whose object is rather to 
extend our acquaintance with the altitudes of moun- 
tains, than to aim at a superfluous and often Illusory 
precision. The portable instrument, invented by Sir 
Henry Englefield, aqd represented in fig. 14, will, on 
the whole, answer those views. Its cistern is formed 
of box-wood, sufficiently tight to hold the mercury, 
without preventing the access and impression of the 
external air. When this barometer is inverted, the 
mercury, therefore, subsides very slowly in the tube, 
which must be firmly suspended in a vertical posi- 
tion. For greater security, the mercury is now put 
into a leathern bag introduced within the cistern. 

A very simple and convenient sort of portable baro- 
meter was lately invented in France by that celebrat- 
ed chemical philosopher Rl. Gay-Lussac. ( See fig. 1 5 
and 16.) It consists of rather a wide syphon tube, filled 
with mercury, and sealed hermetically at the inverted 
end, having a very line capillary hole formed about 
an inch under this, by nicely directing the flame of a 
blow-pipe against the side of the glass, and drawing a 
melted spot of it out to a point. The lower portion of 
the principal branch has its bore contracted to less 
than the tenth part of an inch, to prevent the mercurial 
column from dividing in the act of inverting it. The 
mercury is boiled as usual, and the tube may be con- 
cealed m a w alking thick, or lodged, like the complete 
mountain barometer, in a cylinder of brass, with move- 
able sliders bearing the divisions of a Vernier at hoth 
ends. (Sccrfig. 17.) For greater simplicity, however, the 
larger divisions might be engraved on the tube itself. 
Tins kind of barometer is of reudy use, and very lit- 
tle exposed to huzard in carriage. It is commonly 
held in a reclined or inverted position ; but, in mak- 
ing an observation, it must be gently turned back, 
and kept perpendicular till the mercury descends 
through the contracted bore, and slowly rises again 
in the opposite short branch ; the scale is noticed at 
both ends of the incurved column, and the difference 
of those indications gives its correct altitude. 

A modification' of the conical barometer, which, 
in travelling, we have ourselves employed with great 
ease and^ advantage, should likewise be mentioned. 
The principal part of it consists of a small stop-cock 
made of steel, and represented in fig. IS. A glass 
tube of SI or 32 inches long, with a bore of the 
tenth part of an inch hermetically sealed at the top, 
and filled with quicksilver, is cemented into the one 
end of the stop-cock ; and into the other end is ce« 
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' its whole extent, at the upper part, if uniform 
tubes be select#!. In making an observation, the 
cock » turned, and the instrument Inverted. The up- 
per coHuor. then descends partly into (lie layer tubk^'4 
. til) itbecomessbortened to the proper altitude. . 

We have already staged the principles oh widc p tf e 
calculation of barometrical measurements procmtsT 
But there still are some points, either assumed or 
overlooked, which may considerably modify the re- 
sults. It is presumed, that, ut equal successive heights, 
the temperature of the atmosphere decreases uniform- 
ly. This property; however, does not hold strictly, 
and it may be shown from a comparison of the best ' 
observations, that the decrements of heat follow a 
quicker progression in the higher regions*; .But we 
shall soon have another opportunity to examine this 
subject, and trace out its various consequences. 

The humidity of the air also materially affects its 
elasticity, and the hygrometer should, therefore, bo 
conjoined with die thermometer in correcting baro- 
metrical observations. But nothing satisfactory has 
yet been done with regard to that subject. The or- 
dinary hygrometers, or rather hygroscopes, are mere 
toys, and their application to science is altogether 
hypothetical. A most, philosophical course has late- 
ly been pursued, by multiplying calculations ground- 
ed on very loose data, instead of instituting a nice 
and elaborate train of original experiments. 

In the actual state of physical science, it is pre- 
posterous, therefore, to affect any high refinement in 
the formula for computing barometrical measure- 
ments. The whole operation may be reduced to a 
very short and easy process. But the simplicity of 
the calculation would be still greater, if the centesi- 
mal thermometer were generally adopted. It will 
be sufficiently accurate, till better data. are obtained, 
to assume the expansion of mercury by beat as equal 
to the 5000th part of its. bulk for every centesi- 
mal degree, while that of. air is twenty times great- 
er, being an expansion for each degree of the 
250th part of the bulk of this fluid. 1. Cor- Rule for 
red the length the mercurial column at the upper Computing 
station y adding to it the product <of its multiplication 
into twice the difference between the degrees on the JJrements. 
attached thermometers , the decimal point wing shi/led 
four places to the Ift* 2. Subtract the logarithm of 
this corrected length Jron that of the lower column , 
multiply by six, and move the decimal point four places 
to the right ; the result is the approximate elevation 
expresses in English feet S. Correct this approxi- 
mate elevation , by shifting the decimal point three 
places bach to the right , and multiplying by twice the 
sum tf the degrees oh the detached thermometers ; this 
product being now added, will give ike true elevation • 

If it were judged worth while to make any allow- 
ance for the effect of centrifugal force, this will be 
easily done, before the last multiplication , takes 
place, by adding to 'twice the degrees on the de- 
tached thermometers, the fifth port of the mean 
temperature corresponding to die latitude. The ,0 

mean temperature itself is formed by multiplying 
the square of the cosine of the latitude by $9* 
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meter indicattnjg l5.7, end the detailed 15.6? while, 
on the peek of &t&rdofr the berffiaeter fell to 26.409 
4 *' .'. . inches, and the etthcHed anddetacbed thermometers 
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rke4 fespe^Vety 10°, 0 apt! 8°, 8. Here twice the* 
' ffilfeettce attached thermometers is 1 i?.4, at id 
% twky tfe' auwWf" die detached thfermometet is 48\8>, 
which becomes 50.8* when augmented by the fifth 
- part of the mean temperature on that parallel. Now, 

' omitting the .lower decimals, the first correction 
is .00204 x 11.4 = ,080, to be added to 2(5.409* 
Wherefore, 

Log* 80,091 s 1.4784860 
Log. 26.489 as 1 .4222450 ; 

Difference = .0561416 
Constant multiplier r= 60000 ^ 

Approximate height sz 8868.496 

And, for. the true height, the correction is 8.87 X 
50.8 = 171.2, which gives 8340 for the final result. 

We shall take another example from the observa- 
tions made by Sir George Shuckburgh Evelyn, at 
the same period, among the . mountains of Savoy. 
This accurate philosopher found the barometer, 
placed in a cabin near the base of the Mole, and 
only 672 feet above the surface of the lake of Ge- 
neva, to stand at 28,152 inches, while the attached 
and detached thermometers indicated 1 6°.3 and 17°.4 ; 
but, another barometer carried to the summit of that 
lofty insulated mountain, the mercury sunk to 24,17 6 
inches, the attached and detached thermometers mark- 
ing 14°. 4 and 13°.4. Wherefore, twice the difference 
of the degrees on the attached was 3°.8, and twice the 
sum of the degrees on the detached thermometer was 
6l°.6. Consequently, the correction to be applied 
to the higher column was .0024 X 8.8 .009, which 

makes it 4.185. Now, 

Log. 28,152 35 1.4495092 
Log, 24,185 as 1.8835461 
Difference as .0659631 
Constant multiplier ss 6000(1 


, / • ■ r v * * Lbg. 86MftMl>47712l 8 

* Log; 14,898 atej >ima 405 - - 
» V A ‘ j Difference 3040808 
Constant multiplier 'as 60000 \ ; 

Approximate elevation i‘J8244*848 ■ , 

Now, the difference of the detached thermometers 
or 26.9® being doubled, add farther increased by 
. 5.8®, the fifth part of thd mean tpmperiture at tlie 
equator, makes. 59 ^ 6 ; the final correction tb be ap- 
' plied is therefore ss 18.24 x. 89**6 ss 1087, which 
gives 19,382 feet for the true elevatrbn observed, or 
2140 feet below the summit of Chimbpra^o; 

These calculations are performed by the help of Calculation 
logarithms. It is desirable, however, to Approxi- wif !‘v nt Lo- 
mate at least to barometrical measurements. 
put such aid. A very simple rule for this ob- 
ject has been given by Professor Leslie in his j£fc- 

Or ftt 4 

merits of Geometry, Since Log. - == 2 MT ( -f 
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where M denotes 


8 v+V 

the modulus of the logarithmic system. When a ap- 
proaches to b, the lower terms may be rejected without 

sensible error, or Log. ^=2 M GrO , very near- 


Approximate elevation == 3957.786 

To correct this approximate elevation, remove the 
decimal point three places back, and multiply it by 
6l°.6, increased by 2°.9, the fifth part of the mean 
temperature, corresponding to the latitude; but 
S .96 X 64.5 = 255.4; and 3957-8 + 255.4 as 4218. 
Hence die summit of the Mole is 4868 feet above 
the lake of Geneva, or 6083 feet above the level of 
the Mediterranean Sea. 

The last example we shall give is drawn from the 
observation which Baron Humboldt mode among the 
Andes, near the summit of Chimborazo,, the highest 
spot ever approached by mAn. * This celebrated tra- 
veller found there,' that the barometer fell to 14,850 
English inches; the attached thermometer in the 
tent beitfg at |0 tf , and the detached in open air be- 
ing i.6° under zero.. But the tome barometer, carried 
down to the shore of die Pacific Ocean, rose exactly 
to 30 inches, while both the attached and detached 
thermometers stood at 25°.3* Consequently the cor* 


ly. Wherefore, in reference to our atmosphere, the 
modulus is expressed* by the equiponderant column 
of homogeneous fluid, or 60,000 x .4342045 = 

26,058 feet, or only 26,000 in round numbers; 
whence, as the sum of the mercurial columns is to 
their difference , so is the constant number 52,000 Ject 
to the approximate height. Let General Hoy's obser- 
vation on Snowdon be resumed as an example ; The 
analogy is 30.091 + 26.439 1 30.091— 26.439, or 
56,530 I 3.652 : : 52000 *♦ 8,359, the approximate ele- 
vation, differing very little from the logarithmic result* 

This mode of calculation may be deemed suffi- 
ciently, Accurate for determining any altitude that 
, exceeds not 5000 feet, But it will extend to great- 
. er elevations, if the second term of the series be Jike- 
wise taken; which is done by striking off three figures, 
and cubing the half of this number. Thus, resum- 
ing the mensuration of Chimbora 5 o; 44.8951 15.105 
: .* 52,000 ; 17,496,and (8.75)*=: 6?0, making together 
18,166 for a nearer approximation. 

The calculation of barometrical measurements, in- Baroinehic 
eluding the corrections required, is rendered most Scale, 
easy and expeditious by .means of a sliding rule made 
by Mr Cary, optician in. London. , Tjjps small in- 
strument should always, go' aloqg with 'j^oon tain ba- 
rometers, and it will be. found a very agreeable com- 
panion juy every geological traveller* • - *, 

. Bdt" portable barometers, in spite of every precau- 
tion, are yet so liable to be broken or deranged, that 
other auxiliary, methods are desirable for ascertaining 
distant elevations. Ip this view, the variation of the 
bailing point of watet was proposed by Fahrenheit, as 
far back as the year 1724, the idea having occurred to 
him, as it hdd done before to Amontons, while engaged 
with experiments to perfect his thermometer. Little 
regard, however, seems to have been paid to the sugges- 
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•ItaroQMiii* tiVn, till DeLuc and Saussure raarfe a scries of observe- 

sHrciiipilt ,ious on tl>c ebullition t*t different elevatfona 

above the surface- About thirty years pfocc, Cavab 
lo attempted to revive the scheme of Fahrenheit, 
hot experienced much difficulty in preventing the , 
irregular starts of the thermometer plunged in boil- 
ing water- The best and Surest way of examining 
the Ileat of ebullition, is to suspend the bulb of the 
then nemo ter in the confined steam, rn i,t rises from 
the water; and this mode, we understand, has very- 
lately been resumed, with great prospect of success, 
by tiie Reverend Mr Wollaston, 

Tempera- The heat at which water boils, or parses into the 
turbot form of steam, depends on the weight of the super - 
‘Watcr^ip. incumbent atmosphere. By diminishing this pres- 
ptieil to the sure, the point of ebullition is always lowered. It 
klci.Mira. appears that, while the boiling heat pinks by equal 
liVJ* differences, the corresponding atmospheric pressure 
< K*»ts. dcoreawya exactly, or at least extremely nearly, in 
a geometrical progression ; it being found that 
every time such pressure ia reduced to one half, die 
temperature of boiling water suffers a regular dimiuu* 
lion of about eighteen centesimal degrees.- This, 
beautiful relation assimilates with the law which con- 


tin * »f 
Heights. 


temperature The, correction for $c$uftl- Batxwftfib 

i^elftn tempmture can easily be applied^## ft inWe c l1 Mra ^ 
correct Coeffictei^ be afterwards determined:; - the 4 
same thoaaattd, re&rnod as a tDuU/{>lier, may 
be adaptfcdto another temperature./, .. 

This method of measuring elevations on the sur,-. Made of 
face of the globe is, ther^ir^; capable of. great ina* icaciw Ver- 
prby^m0nt, artd roight bVe^ with advantage fij* 1 ^ cc “ 
h tttftrtety of case* whor^fe^rvaUons Withthe fy? v 
rometer are not easily o,bfc6^f}."lis ^tpplicaf ion wo dd 
be most imports >t to geography, in . as A» - 

taming the capital points for tracing the outline of 
the profile dr vortical section* of any country. The 
common maps, which exhibit mere superficial ex- 
tension, ' are . quire insufficient to represent the great 
features ofpature^nVe the dimate and productions 
of any place depend as ipuCh pn its elevation above 
tbe sea as its latitude. Scientific travellers have ac- 
cordingly turned their attention of late years to the 
framing of vertical sections. As a specimen, we give 
in fig*. 22, from Humboldt's Geography of Plants, ft 
section across the American Continent,* one of the 
best and most interesting that has yet appeared. 

It consists, in fact, of four combined sections, tra- 


nect$ the density and elevation of the .successive strata 
of the atmosphere. The interval noticed between the 
boiling points at turn distinct stations must be pro- 
portions^ to their difference of altitude above the 
level of the sea. We have, therefore, only to deter- 
mine the coefficient or constant multiplier; which 
may be discovered either from an experiment under 
the.fareffed receiver of an air-pump, or from an ac- 
tual observation performed at the bottom and on the 
top of $6me lofty mountain. We shall prefer at pre- 
sent the Observation made by Saussure oil the sum- 
mit of Mont Blanc. This diligent philosopher found, 
by means of ft very delicate thermometer constructed 
on purpose, that water which boiled at 101°.62 in the 
plain below when the barometer stood at 30.5.1*4 
English inches, boiled at $6°. ‘24 on the top of that 
mountain, while the barometer had sunk to 17-1 fid. 
Wherefore the distance between the points of ebulli- 
tion, or 15.38 centesimal degrees, must correspond to 
an approximate elevation of 15,050 feet ; which gives 
07# £ feet of ascent for each degree, supposing die 
mean temperature of tbe atmospheric column to be 
that <rf congelation. But it will lie more convenient 
to assume 1000 for the constant multiplier, which 
corresponds to the temperature of 5^°. 

T9 reduce this very simple result into practice, it 
would be requisite to have a thermometer with a fine 
capillary bore, and niccJy constructed, the stem six 
or eight inches long, and bearing ten or a few more 
degrees frolcn the boiling point ; these degrees to be 
divided into twenty or perhaps fifty equal parts en- 
graved r oh the tube, which should be rather thick, 
and terminating in a bulb of about half an inch dia- 
meter. This thermometer, being fitted with a brass 
ring two 'inches above the bulb, should screw into 
the narrow neck of a small copper flask, which holds 
some water; Wit has a hole perforated near the top 
for allowing the .steam *to e scape. The Water may 
be made tor boil by tlfo application of a lamp. The 
difference bet \yeen the indications of the therm ome- , 
tens at the two stations being multiplied by a tho^ 
wnd feet, will give the elevation corresponding to ft 


versing through an extent of 435 miles. The line 
begins at Acapulco on the shore of' the Pacific Ocean, 
and runs 495 miles, about a point of tbe compass 
towards the East of North, to the city of Mexico; 
then 80 miles, a point lo the South of East, to Ea 
Puebla de-los Angeles; again it holds a North-East 
direction of 70 miles, to the Cruz Bianca ; and finally 
bends 80 miles East by South, to Vera Cruz, on the 
coast of t W Atlantic. A scale of altitudes is annexed, 
which shows the vast elevation of the table-land of 
Mexico. An attempt is likewise made in this profile 
to give some idea of the geological structure of the 
external crust. Limestone is represented by straight 
lines slightly inclined from the horizontal position: 

Basalt, by straight lines slightly reclined from the 
perpendicular : Porphyry , by waved lines somewhat 
reclined : Granite, by confused hatches : Amygdaloid, 
by confused polnti. 

By this mode of distant levelling, a very interest- The Cas- 
ing discovery, in another quarter of our globe, hasP 1 * 11 below 
been recently made by Engelhard t and Parrot, two {{le Ocean ^ 
Prussian travellers, They proceeded, on the 1 3th 
July 1814, from the mouth of the Kuban, at the 
island of Taman, on the Black Sea; and, ex ami n- . 
ing carefully every day the staje of tin* barometer, 
they advanced with fifty-one observations, the dis- 
tance of 99O worsts, or 7?t English miles, to the 
mouth of the Terek, bn the margin of the Caspian 
Sea. Similar observations were repeated and mul- 
tiplied on their return. From a diligent comparison 
of the whole, it follows that the Caspian is 384 Eng- 
lish feet below the level of the Black SOa. That the 
Caspian really occupies a lower level than the Ocean, 
had been; suspected before, from a comparison of 
some registers of barometers kept at St Petersburg, 
and cm the borders of that inland sea ; but the last 
observation places the question beyond all doubt; 

It fofther appears, that within 250 worsts, or 189 
miles, of the Caspian, tbe country is already depress- 
ed, top, the level of thp Ocean, leaving, therefore, an 
immense boson, from which' the waters are supposed 
to have retired by a subterranean percolation, (n.) 
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Barracks. BARRACKS. Till the middle of the year 1 792, 
-7* . when there was, a prospect of a war with revolu- 
Historical tignary France, ana the British ministry were ap- 
..ojcis. prehensive of disturbances iw this country, bar- 
racks were neither very numergps, iw were they un- 
der tlie control and management of a separate and 
peculiar Board. Till that time, they were built un- 
der the authority and directions of the Board of Ord- 
nance, by whom they were supplied with bedding 
and the necessary utensils. Any extra articles that 
were requisite were supplied by the secretary at war. 
In 1792, orders were given by the ministry to build 
cavalry barracks with l be utmost despatch, and the 
deputy-adjutant-general was diiccted to superintend 
the building and fitting them up. In January J 793, 
lie was appointed superintendant-general of bar- 
racks ; and, on the 1st of May that year, the King’s 
warrant was issued for their regulation. Greater 
powers were given to the superintendant-generul in 
the year 17.91 ; but as these seemed to interfere with 
the duties and powers of the Board of Ordnance, a 
new warrant was issued in the year 17 9* r> > defining 
and limiting the respective duties and powers of the 
Board of Ordnance, and the superintendant-general, 
or bamick-master-genoral, as he was now called. 
In the year 1796, the barrack-office establishment 
confuted of a barrack-master -general, with two* 
clerks ; a deputy-barrack- master-general ; an assist - 
ant-banack-master-gencral, with three clerks ; an 
accountant, with five clerks; an assistant-barrack- 
master- general for the general inspection of bar- 
racks, and six other n^sistant-barrack-masters-gene- 
ral for the particular inspection of barracks in differ- 
ent districts ; five clerks for general business ; one 
ussistunt-barrack-master-general for the building 
branch ; one checking clerk, and seven other clerks; 
two architects and surveyors; one assistant -barrack- 
master-general in North Britain ; with two assistants 
and clerks ; one treasurer ; and three other nssistant- 
barrack-masters-gi moral for general duties, and visit- 
ing barracks. The salaries and extra pay of these 
offices amounted, in 1796, to L. 9524, 1 7s. 2d. The 
establishment was afterwards considerably increased, 
Tn proportion as the number of barracks throughout 
the kingdom increased, and by the creation of some 
new officers, among whom was a law clerk. In 180(), 
the salaries amounted to L. 19,329, 4s, lOd. 

Official Ko During this year, the commissioners of military in- 
porh 10- quirv begun their duties ; and their first, reports were 
K in u-ks 011 hU * , j l ’ ct barrack establishment : In the ar- 
11 Jl s ‘ rangernent of this establishment, and in the mode in 
which its duties were performed, particularly with 
respect to the supplies of coals, Ac. to the different 
barracks, mid the contracts for building them, they 
pointed out many things that were highly objection- 
able ; and concluded their reports by recommend- 
ing that the offices of barrack -master-general, and de- 
puty-barrack -master-general, should be totally abolish- 
ed, ami that the superintendence of the barrack es- 
tablishment should be vested in commissioners. This 
suggestion, and some others relative to the mode of 
transacting the business of the department, and pre- 
venting useless and extravagant expenditure, have 
\ \>w A 1 been followed; and the barrack establishment is now 

‘.uigciiM'iit, wider fi U} direction of lour commissioners, one of 
\or.. JJ. I* a ut 1. 
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whom is generally a military man. The mode of Barrack , 
writing letters in this public department is deserving 
of notice and imitation, as secbtfng despatch and ao 
curacy. A sheet of paper being folded in the mid- 
dle , officers of the department, who address the bar- 
rack-office, write their letters on the left side; aud» 
along with the original letter, send a duplicate in the 
same form, and signed also. On the blank side of 
the duplicate is written the official answer from the 
barrack-office which is sent; and, on the original let- 
ter, which is preserved in the office, is copied the an- 
swer; each party has thus an exact copy of the* whole 
correspondence. 

As it frequently happened, that it was absolutely Claus* iu 
necessary to huild barracks on an emergency, when 
there was no time to summon a jury to value the r ,', >IH . cl i n „ 
land before the commencement of the building, and Barracks 
as most persons were averse to have barracks near 
their dwelling-houses, or even on their property, 
Government was often obliged to pay an extrava- 
gant price for Bie land which they needed for their 
erection ; in order to remedy this evil, it wasprovid- 
' cd by the act, usually called the defence uct, l:*d 
Geo. III. cap. 55 , that Justices of the Peace might 
put any general officer into the possession of such 
ground as he, might deem fit for the erection of 
barracks ; — the value of it to be settled afterwards 
by a jury; — provided, however, the necessity for 
such ground was certified by the Lord-Lieutenant, 
or two Deputy-Lieutenants of the county. 

Barracks throughout the country are more imme* 
diately under the management and care of the assist- 
ant-barrack-masters-genoral, and the resident bar- 
rack-masters ; the former are attached to districts; the 
latter to particular barracks. The following arc the 
districts in Great Britain ; 

1. Northern, containing Northumberland, Cumber- Baifack 

land, Westmoreland, and Durham. DifetucK 

2 . York, containing Yorkshire. 

3 . Eastern, containing Norfolk, Suffolk, Cambridge, 
Huntingdonshire, and all Essex, except Tilbury- 
fort. 

4. Southern, containing Kent, Tilbury-fort, and 
Sussex. 

/». South-western, containing Hampshire and Dor- 
setshire. 

(i. Lie of Wight. 

7. W estern, containing Devonshire, Cornwall, and 
Somerset. 

8. Severn, containing Gloucestershire, Worcester- 
shire, Herefordshire, Monmouthshire, and South 
Wales. 

9. North-western, containing Cheshire, Shropshire, 
Lancashire, North Wales, and the Isle of 
Mao. 

10 . London. 

1L Home, containing Middlesex, Surrey. Hertford- 
shire, and part of Kent. 

12. North-inland, containing Derbyshire, Notting- 
hamshire, Staffordshire, Warwickshire, Leicester 
shire, and Rutlandshire. 

1 3. South-inland, containing Bedfordshire, Northacnp* 
tonshiro, Oxfordshire, and Buckinghamshire. 

14. Jersey, Guernsey, and Alderney. 
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Barracks. SCOTLAND. 

Nortliern, containing Caithness, Sutherland, Ro$s- 
shire, Inverness-shire, Nairnshire, Morayshire, and 
Banffshire. 

Western, containing Aberdeenshire, Argylcshire, 
Ayrshire, * Bute, Kincardineshire, Lanarkshire, 
Renfrewshire, and Wigtonshirc. 

Centre, containing Angus-shire, Clackmannanshire, 
Dunbartonshire, Fifeshirc, Kinross-shire, Perth* 
shire, and Stirlingshire. 

Southern, containing the Lothians, Berwickshire, 
Peeblcs-shire, Selkirkshire, Roxburghshire, and 
Dumfrics-shirc. 


Numbri of Or* tlie 14-th of July 1805, there were 
Barrac ks in Britain and Jersey, See. 

1 &05. J 

Established barracks of brick and stone 
A — - of wood 


Temporary barracks 


rented 


in Great 


84 

12 

75 

41 


212 


Arrommo- 
tlalions and 
•Supplies. 


Ifrpcnre 
from 1792 
Ifl 1804. 


The annual rents at this time amounted to 
L. 40,231. The whole of these barracks were cal- 
culated to accommodate nearly 100,000 foot and 
15,000 cavalry. In the cavalry barracks, held- offi- 
cers have two rooms each ; captains one ; subalterns, 
staff, and quarter-masters, one; Serjeants of each troop 
of dragoons, and corporals of each troop of horse, one; 
eight rank arid file one among them ; and two rooms 
are allowed for the officers’ mess. In infantry barracks, 
field-officers are allowed two each ; captains one ; one 
is allotted to two subalterns ; the staff has one ; twelve 
non-commissioned officers uml private men, one a- 
mong them ; the serjeant-nmjor and quartcr-master- 
serjeant, one ; and two are allotted for the officers’ 
mess. The barracks are supplied by the barrack-office 
with beds, bedding, sheets, blankets, towels, house 
and stable utensils, coals and candles : beer was for- 
merly supplied, but now an allowance is made in- 
stead of it. Forage is supplied by the eommissariot. 

The expence of erecting barracks must of course 
greatly depend on the price of materials at the time, 
and, in some measure, on the part of the kingdom 
where they are erected. In the year 1805, perma- 
nent. barracks for a battalion of 80 0 men, in the south 
of England, cost L. 87,000; and barracks for 1200 
infantry and 400 cavalry L. 60,000. 

The following statement exhibits the several par- 
ticulars of the total expence incurred by the nation 
for barracks, and the barrack-office, in Great Britain, 
between the 25th of December 1792, and the 10th 
of November J 804 : 


BAR 

Lodping*money to officers. 
Engines, - 

Bedding, furniture, &c issued by 
the Barrack-office, and in store, 
Miscellaneous, 


139,582 

11,866 

1,357,215 

35,498 


16 

0 


Barracks 

II 

Hurry 0 

*-v 


Total, 


L. 9,024,005 8 9 


Buildings and purchases of land, L. 3,930,223 5 
Forage, - . - - 846,246 7 

Beer, - - 043,030 9 

l.Ws, candles, furniture, rents, 
repairs, supplied by barrack* 
masters, and salaries., - 1,685,487 8 

' )!f:cc-estaWishment, - 256,129 10 

fees at War-office, - - 30,346 3 

Insurance. - - 1.51.9 2 

Additional rents, - - 36>860 13 


8 

10 

6 


The annual cxpence, during the last war, varied Present 
from L. 350,000 to L. 500,000 ; in the year 1814, it Expcnce. 
was L. 309,826. The peace estimate for 1816 is 
L. 173,500. In Ireland, where barracks arc more 
numerous, the expence, in 18 J 4, was L. 360,515, 
and the peace estimate for 1816 is L. 213,000. 

See first, second, third, and fourth Hr ports of the 
Commissioners of Military Inquiry. 1306; and the 
Finance Hep arts and Estimates laid before Parliament 
for the years 1814 and 1816. (c.) 

BARRY (James), an eminent painter, was born 
at Cork, in Ireland, October 11, J741. HR father 
had been a builder, and at one time of his life, a 
coasting trader between the two countries of Eng- 
land and Ireland. To this business of a trader wa*. 

James destined, and lie actually made, when a boy, 
several voyages ; but these voyages being forced up- 
on him, lie on one occasion ran away from the .ship 
and on others discovered such an aversion to the hU 
and habits mf a sailor, as Lo induce his father to quit 
all hopes of him in this line, and to suffer him to 
pursue his inclinations, which led him to drawing 
and study. When on board his father s vessel, in- 
stead of handling sails and ropes, and climbing tin 
mast, lie was generally occupied with a piece of 
black chalk, sketching the coast, or drawing figures, 
as his fancy directed him. When his father found 
that the idea of making a sailor of him must bi. 
given up, lie permitted him to acquire as much in- 
struction as the schools of Cork afforded ; hut long- 
retained his aversion to the chalk drawings, with 
which the floors and walls of the house were cover- 
ed ; the boy being always engaged in some attempt 
at large figures, and early catching at the mean.- of 
representing action, attitude, anti passion. It was 
at a very early period of his life that some bookseller 
in Ireland, undertaking to reprint a set of fables or 
emblems, young Barry offered to furnish the draw - 
ings, and, as it is belie ved, helped to etch the en- 
gravings, such as they were. At the schools in 
Cork, which he was sent to, he was distinguished by 
his parts and industry above his school-fellows ; his 
habits differed from ‘those of ordinary boys, as he 
seldom mixed in their games or amusements, but at 
those times stole off to his own room, whore he 
worked at his pencil, or was studying some book 
that lie had borrowed or bought* He would upend 
whole nights in this manner at his studies, to the 
alarm of his mother, who dreaded his injuring his 
health or setting fire to the house, and who often 
kept up his sister or the servant to w'atch him. 

His allowance -of money he spent in buying books 
or candles to read by ; he sometimes locked him- 
self up in his room for days, and seldom slept up- 
on his bed, or else made it so bard as to take 
aw'ay the temptation or luxury of lying long in it. 

Perhaps the unsocial and ascetic turn of his temper, 





which thus duty manifested ittelf, might be re- during his lifetime. He was Spid at one time , 

marked as the source both of the misfortunes of his, have been destined for the priesthood, but for this 
life, and of the defects of liis genius. Common hu- report there is no Authority. He, however, always 
inanity, a sense of pleasure, anchft Fvmpathy with the continued a Catholic, and in the decline of life mani- 
feelings of those around us, is n»t more necessary to footed rather a bigoted attachment to the religion of 
success in life, than it probably is to success in the his early choice. For a short interval he had a little 


line arts. Few things can be more fatal to the artist wavering in his belief of revealed religion in general ; 
than this sort of indifference to the common plea* hut a conversation with Mr Edmund Burke put an 
sures and pursuits, of life. If affected, it is bad ; if end to this levity. A book which Mr Burke lent 
real and constitutional, it is even worse. It aftrk him, and which settled his mind on this subject, was 
to poor Barry to thelast. It is not to he understood Bishop Butler's Analogy $ and as a suitable reward, 
that, at this period of his life, he led the life of an he Las placed this Prelate in the group of divines, in 
absolute recluse, for lie could and did occasionally his picture of Elysium. 

join in any feats going on in the neighbourhood, and About the age of seventeen he first attempted 
was not behind other hoys in such pastimes and mis- oil paintings; and between that and the age of 


chief as hoys are usually fond of. An adventure twenty-two, when he first Went to Dublin, he 


which happened to him about this time, and which produced several large ones, which decorated his 
Juft a strong impression on his mind, is worth men- father’s house, and represented subjects not often 
tioning here. In one of his ramblis in the neigh- handled by young men ; such as A£neas escaping with 
hourhood, he entered, one winter's, evening, an old, liis family from the flames of Troy; Susanna and 
and, as he thought, an uninhabited house, situate in the Elders; Daniel in the Lion's Den, &c. At this 
a narrow bye-lane in the city of Cork. The house period, lie also produced the picture which first drew 
was without doors or windows ; but curiosity impelled “him into public notice, launched him on an ampler 
him to enter, and, after mounting a rotten staircase, theatre than his native town of Cork afforded, and, 


which conducted to empty rooms on different floors, above all, gained him the acquaintance and patron- 
lie arrived at the garret, where he could just discern, , a^e of Mr Burke. This picture Was founded on an 
by the glimmering light of a few embers, two old old tradition of the landing of St Patrick on the sea- 
and emaciated figures, broken by age, disease, and coast of Cashel, and of the conversion and baptism 
want, sitting beside each other, in the act, as far as of the king of that district by the patron saint of 
their palsied efforts would permit, of tearing each Ireland. The priest, in the act of baptizing his new 
other’s laces ; not a word being uttered by either, but convert, inadvertently ^flRts the spear of the crozier 
with the most horrible grimaces that malice could in- in the foot of the • monarch. The holy father, ab- 
vent. They took no notice of his entrance, but went sorbed in the duties of his office, does not perceive 
on with their deeds of mutual hate, which made what he has done, and the king, without interrupt- 
• uch an impression on the boy that he ran down ing the ceremony, hears the pain with immoveable 
si airs, making his own reflections, which lie after- fortitude. This incident, together with the gestures 
wards found verified through life, that man and all and expressions of the attendants, certainly formed 
animals are malicious and crutl in proportion as they a good subject for an historical picture; and Mr 
are impotent; and that age and poverty, two of the Barry's manner of treating it was such as to ensure 
rtorst evils in human life, almost always add to the ca- him the applause and admiration of the connoisseurs 
Limitics inherent in them by arts of their own creating, of the metropolis of the sister kingdom, where it was 
In general, his great desire to improve his inind led exhibited in 17fi2 or Mr Barry took this 

him to seek the society of educated men ; who were picture with him to Dublin ; and afterwards going 
not averse to receive him, seeing his active and in- to tire exhibition room, being delighted with the en- 
quisitive disposition, and liis seriousness of manner, comiunis it received from the spectators, he could 
couched under a garb the plainest and coarsest ; for not refrain from making himself known as the paint- 
he adopted this kind of attire from his childhood, not er. His pretensions were treated with great con- 
liom affectation, but from an indifference to all dress, tempt by the company, and Barry hurst into tears of 
Having a retentive memory, he profited by his own auger and vexation. But the incredulity of his 
reading, and by the conversation of others, who di- hearers was a compliment paid to the real or sup- 
rticted him also in the choice of books. As his fi- posed excellence of his painting. It appears that a 
nances were too low to make many purchases, he Dr Sleigh, a physician of Cork, and a sensible and 


borrowed books from his friends, and was in the 
practice of making large extracts from such as he 
particularly liked, and sometimes even of copying 
out the whole hook, of which several specimens were 
found among his papers, written in a. stiff' school- 
boy’s hand. As his industry was excessive, his ad- 
vances in the acquisition of knowledge were rapid, 
and he was regarded as a prodigy by his school-fel- 
lows. His mother being a zealous Catholic, the son 
could not avoid mixing at times in the company of 
priests resident at Cork, who pointed out to him 
books of polemical divinity, ot which lie became a 
great reader, and for which he retained a strong bias 


amiable man, was first instrumental in introducing 
young Barry to the notice of Mr Biftkc During 
their early acquaintance, having fallen into a dispute 
on the subject of taste, Barry quoted a passage in 
support of his opinion from the Jtssay on the Sublime 
ami Beautiful , which had been just then published 
anonymously, and which Barry, in liis youthful ad- 
miration of it, had, it seems, transcribed entire. 
Burke affected to treat this work as a theoretical ro- 
mance, of no authority whatever, which threw Barry 
into such a rage in its defence, that Mr Burke 
thought it necessary to appease him by owning him- 
self to be tile author. The scene tnded in Barry's 
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Har| y« running to embrace him, anti showing him the copy 
*** the work, which he had been at the pains to tran- 

scribe. He passed his time in Dublin in reading, 
drawing, and society. While he resided here, an 
anecdote is preserved of him, which marks the cha- 
racter of the man. He had been enticed by his 
companion* several times to carousing* at a tavern, 
and one night, as he wandered home by himself, a 
thought struck him of the frivolity and viciousness 
of thus niis-spcnding his time : the fault, he imagined, 
lay in Iiis money, and, therefore, without more ado, 
in order to avoid the morrow’s temptation, he threw 
the whole of hi$ wealth, which perhaps amounted to 
no great sum, into the Lilfey, and locked himself up 
at his favourite pursuits. After a residence of seven 
or eight month* in Dublin, an opportunity offered of 
accompanying some part of Mr Burke’s family to 
London, which he eagerly embraced. This took 
place sometime in the year 176*4, when he was twenty- 
three years of age, and with one of those advantages 
which do not always fall to the lot of young artists 
on their arrival in the British capital, that of being 
recommended to the acquaintance of the most enii- ' 
nent men in the profession by the persuasive elo- 
quence of a man who, to genius in himself, added 
the rare and noble quality of encouraging it in 
others ; this was Mr Burke, who h»st no time, not 
merely in making Barry known, but in procuring for 
him the first of all objects to an inexperienced and 
destitute young artist, employment. This employ- 
ment was chiefly that of copying in oil drawings by 
Mr Stewart, better known by the name of Athenian 
Stewart ; and whether it suited the ambition of Bar- 
ry or not, to be at this kind of labour, yet there can 
be no doubt that he profited by his connection with 
such a man as Stewart, and had full leisure to cast 
In* eye about, and to improve by the general aspect 
of art and artists that occupied the period. 

Mr Burke arid his other friends thinking it important 
that lie should be introduced to a wider and nobler 
school of art than this country afforded, now came 
forward with the means necessary to accomplish this 
object; and in the latter end of 17()5 Mr Barry pro- 
ceeded to the Continent, where he remained till the 
beginning of 1 77 1, studying his art with an enthu- 
siasm which seemed to augur the highest success, 
and making observations on the different chef d’wuvres 
of Italy with equal independence of judgment and 
nicety of discrimination. He was supported during 
this period by the friendly liberality of the Burke 
family (Kdnmnd, William, and Richard), who allow- 
ed him forty pounds a-yeur for his necessary expen- 
diture, besides occasional remittances for particular 
purposes He proceeded first to Paris, then to Koine, 
where h remained upwards of three years, from 
thence to Florence and Bologna, and home through 
Venice. His letters to the Burkes, giving an ac- 
count of Michael Angelo, Raphael, Titian, and Leo* 
nardo da Vinci, show' a complete insight into the 
characteristic merits of their works, and w ould make 
us wonder (if the case were at ail singular ) how he 
could enter with such force, delicacy, and feeling, 
in»o excellencies of which he never trampi anted an 
atom into Ins own works. lie saw, felt, mid xvrote ,* 
his impressions were profound and refined, but the 
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expression of them must be Instantaneous, such as ^ Barry, 
gave the results of them with a stroke of the pen, as/ 
they were received by a glance of the eye, and he 
could not wait for the slow process of the pencil for 
embodying his conceptions in the necessary details of 
his own art. It was his desire to make the ideas and 
language of painting coinstantaneous, — to express 
abstract results by abstract mechanical means (a 
thing impossible), — to stamp the idea in bis mind at 
once upon the canvass, without knowledge of its 
parts, without labour, without patience, without a 
moments time or thought intervening between what 
lie wished to do and its being done, that was per- 
haps the principal obstacle to his ever attaining a 
degree of excellence in his profession at all propor- 
tioned either to his ambition or his genius. It is 
probable, that, as his hand had not the patience to 
give the details of objects, his eye, from the same 
habit of mind, hud not the power to analyze them. 

It is possible, however, to see the results without the 
same laborious process that is necessary to convey 
them ; for the eye sees faster than the hand can 
move. 

We suspect Mr Barry did not succeed very 
well in copying the pictures he so well describes ; 
because he appears to have copied but few, only one 
’of Raphael, as far as we can find, and three from 
Titian, whom he justly considered as the model of 
colouring, and as more perfect in that department of 
the art than either Raphael or Michael Angelo were 
in theirs, expression and form, the luglie.-t excel- 
lence in which he conceives to have been possessed 
only by the ancients. In copying from the antique, 
how ever, he manifested the same aversion to labour, 
or to that kind of labour which, by showing us our 
delects, compels us to make exertions to remedy 
them. He made all his druw'ings from the antique, 
by means of a delineator , that is, a mechanical in- 
strument, to save the trouble of acquiring a know- 
ledge both of form and proportion. In this manner, 
equally gratifying to his indolence and his self-love, 
he is Stated to have made numberless sketches of the 
antique statues, of all sizes, and in all directions, 
carefully noting down on his sketch paper their se- 
veral measurements and proportions. 

The consequences are before us in his pictures ; 
namely, that all tho^c of his figures which he took 
from these memorandums are deficient in everything 
but form, and that ml the others are equally deficient 
in form and everything else. If he did not employ 
his pencil properly, or enough, in copying from the 
models lie saw, he employed his thoughts and his 
pen about them with indefatigable zeal and spirit. 

He tulked well about them; he wrote w'eli about 
them ; he made researches intp all the collateral 
branches of art and knowledge, sculpture, architec- 
ture, cameos, seals, and intaglios. There is a long 
letter of his, addressed to Mr Burke, on the origin 
of the (iothic style of architecture, written, as it 
should seem, to convince his friend and patron of his 
industry in neglecting his proper business. Soon 
after his arrival at Rome, he became embroiled with 
the whole tribe Qf connoisseurs, painters, and patrons 
there, whether native or foreign, on subjects of virtu ; 
and he continued in this state of hostility with those 
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Barry. ■ around him while he staid there, and, indeed, to the his great style of art, which consisted in painting JJW; 
end of his life. One mrght be tempted to suppose, Greek subjects, and it accordingly is said to 4< have * 
that Barry chiefly studied his art as a subject to cm- obtained no praise.” His fondness for Greek costume 
pioy his dialectics upon. On this unfortunate disposi- Has assigned by his admirers as the cause of his re-* 
tion of his to wrangling and §j?ntioversy, as it was Juctance to paint portraits ; as if the coat was of 
likely to affect his progress in his art and his progress more importance than the face. His fastidiousness, 
in life, he received some most judicious advice from in this respect, and his frequent excuses, or blunt 
Sir Joshua Reynolds and Mr Burke, his answers to refusals, to go on with a portrait of Mr Burke, 
which show an admirable self-ignorance. On his ir- which he had begun, caused a misunderstanding 
ritable denunciations of the practices and tricks, of with that gentleman, which docs not appear to 
the Italian picture-cT&alers, Mr Burke makes a re- have been ever entirely made up. The difference 
flection well deserving of attention. “ In particular, between them is said to have been widened by 
you may be assured that the traffic in antiquity, and Burke's growing intimacy with Sir Joshua, and by 
all the enthusiasm, folly, and fraud, which may be in Barry s feeling some little jealousy of the fame and 
it, never did , nor never can hurt the merit of living fortune of his rival in an humbler tvalk of the art . 
artists. Quite the contrary, in my opinion ; for I lie/ about the same time, painted a pair of clus- 
have ever observed, that, whatever it be that turns sical subjects, Mercury inventing the lyre, and 
the minds of men to anything relative to the arts. Narcissus looking at himself in the water, the last 
even the most remotely so, brings artists more and suggested to him by Mr Burke. He also paint- 
more into credit and repute; and though, now and. cd an historical picture of Chiron and Achilles, 
then, the mere broker and dealer in such things runs and another of the story of Stratonice, for which 
away with a great deal of profit, yet, in the end, in- last the Duke of Richmond gave him a hundred 
genious men will find themselves gainers by the dis- •guineas. In 1773, there was a plan in contem- 
positions which are nourished and diffused in the platiou for our artists to decorate the inside of St 
world by such pursuits/’ Mr Barry painted two pic- Paul’s with historical and sacred subjects ; hut this 
turns while abroad, his Adam and Eve and his Phi- plan fell to the ground, from its not meeting with the 
loctetes. The first of these he sent home as a sped- # concurrence of the Bishop of London and the Arch- 
men of his progress in the art. It does not appear bishop of Canterbury, to the no small mortification 
lo have given much satisfaction. His Philoctetes lib of Barry, who had tixed upon the subject he was 
brought home with him. It is a most wretched, to paint, — the rejection of Christ by the Jews when 
course, unclassical performance, the directly oppo- Pilate proposes his release. In 1775, he published 
Mte lo ail that lie thought it to be. During his stay An Inquiry into the real and imaginary Obstructions 
at Rome, he made an excursion to Naples, and was to the Acquisition of the Arts in England, vindicating 
highly delighted with the collections of art there, the capacity of the English for the fine arts, and 
All the time he was abroad, Mr Burke and his bro- tracing their slow progress hitherto to the Reforma- 
rliers not only were punctual in their remittanc es to tion ; to political .and civil dissensions ; and, lastly, 
him, but kept up a most friendly and cordial cor- to the general turn of the public mind to mechanics, 
respondencc. On one occasion, owing to the delay manufactures, and commerce. In the year 1774, 
of a letter, a bill which Barry had presented to a shortly after the failure of the scheme for decorating 
banker was dishonoured. This detained Barry for St Paul’s, a proposal was made, through Mr Valen- 
sorne time at the place where he was in very aw k- tine Green, to the same artists. Reynolds, West, 
ward circumstances, and he had thoughts of getting Cipriani, Barry, &c. for ornamenting the great room 
rid of his chagrin and of his prospects in life at once, of the Society for the Encouragement of Arts , A/rt- 
!>y running away and turning friar. For some time nufact tires, and Commerce, in the Adelphi, with histo- 
previous to hi* return to England, Mr Hamilton (af- rival and allegorical paintings. This proposal wa*, at 
terwurds Sir William) appears to have been almost the time, rejected by the artists themselves; but, in 
the only person with whom he kept up any intimacy. 1777. Mr Burry made an offer to paint the whole 
It was on his return home through Miian that he himself, on condition of being allowed the choice of 
witnessed, and has recorded with due reprobation, his subjects, and being paid the expence of canvass, 
the destruction of Leonardo's Last Supper, which paints, and models, by the Societ) . 'Phis uffer was 
two bungling artists were employed to paint over by accepted, and he finished the series of pictures at the 
order of one Count de Firmiun, the secretary of end of seven years, instead of two, which lie had 
i'tate. ‘ proposed to himself, but w ith entire satisfaction to 

In the spring of 177F Mr Barry arrived in Eng- the members of the Society, for whom it was intend- 
hind, after an absenqe of fiv V ‘ years. He soon after cd, and who conducted themselves to him with libc- 
produced his picture of Venus, which has been rality throughout. They granted him two exhibi- 
eompared to the Galatea of Raphael, the Venus of tions, and at different periods voted him 50 guineas, 

Titian, and the Venus of Media's, without reason, their gold medal, and again 200 guineas, and a seat 
Mr Barry flattered himself that he had surpassed the among them. Dr Johnson remarked, when he >aw 
famous statue of that name, by avoiding the appear- the pictures, that, 14 whatever the hand had done, the 
mice of maternity in it. There is an engraving of it head had done its part/’ There was an excellent 
by Mr Valentine Green. In 1773, he exhibited his anonymous criticism, supposed to be by Mr Burke, 

Jupiter and Juno on Mount Ida, which was much published on them, in answer to some remarks put 

praised by some critics of that day. His Death of forth by Barry, in his descriptive catalogue, on the 

General Wolfe was considered as a- falling off from ideal style of art, and the necessity of size to gran- 
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Bam*, dour. His notions on both (hose subject# arc very 
ably controverted, ami, indeed, they are the rock on 
which Barry's genius split. It would he curious if 
Mr Burke were the author of these strictures ; for 
it is not improbable that Barry was led into the hist 
error, here deprecated, by that authors Essay on the 
Sublime am! Beautiful. The series consists of six 
pictures, showing the progress of human culture. 
The first represents Orpheus taming the savages by 
his lyre. Tim figure of Orpheus himself is more 
like a drunken bacchanal than an inspired poet or 
lawgiver. The onft part of this picture which is va- 
luable is the background, in one part of which a lion 
is seen ready "to dart upon a family group milking 
near a cave, and, in another, a tyger is pursuing a 
horse. There is certainly a scope of thought mid 
picturesque invention, in thus showing indirectly the 
protection which civilization extends, as it were, over 
both man and animals. The second picture is a Gre- 
cian harvest, which has nothing Grecian in it. But 
we cannot apply this censure to the third picture of 
the Olympic games, some of the figures in which, 
and the principal group, are exceedingly graceful, 
classical, and finely conceived. This picture is the 
only proof Mr Barry has left upon canvass that he 
was not utterly insensible to the beauties of the art. 
The figure of the young man on horseback really 
reminds the spectator of some of die Elgin marbles ; 
and the outlines of the two youthful victors at the 
games, supporting their father on their shoulders, arc 
excellent. The colouring is, however, as bald and 
wretched in this picture as the rest, and there is u 
great want of expression. The fourth picture is the 
triumph of commerce, with Dr Burney swimming in 
tiie Thames, with his hair powdered, among naked 
sea-nymplut. The fifth, the Society of Arts, distri- 
buting their annual prizes. And the sixth represents 
Elysium. This last picture is a collection of carica- 
tured portraits of celebrated individuals of all ages 
and nations, strangely jumbled together, with a huge 
allegorical figure of Retribution driving Heresy, Vice, 
and Atheism, into the infernal regions. The moral 
design of all these pictures is much better explained 
in the catalogue than on the canvass; and the aitist 
has added none of the graces of the penc il to it in 
any of them, with the exception above made. Mr 
Barry appears, however, to have rested his preten- 
Mons to fame as an artist on this work, for he did lit- 
tle afterwards but paltry engravings from himself, 
and the enormous and totally worthless picture of 
Pandora in the assembly of the gods. Ilis self-de- 
nial, frugality, and fortitude, in the prosecution of bis 
work at the Adclphi, cannot be too much applauded. 
He has been heard to say, that at the time of his 
. undertaking it. lie had only l(is. in his pocket ; and 
that he had often been obliged, after painting all 
day, to sit lip at night to sketch or engruve some 
design for the printsellers, which was to supply him 
with bis next day's subsistence. In this manner he 
did bis prints of .fob, dedicated to Mr Burke, of the 
Birth of Venus, Polemon, He Ad of Chatham, King 
Lear, from the picture painted for the Nhukespear 
gallery, Ac. His prints are caricatures even of his 
pictures : they seem engraved on rotten wood. 


Soon after Mr Barry's return from (lie Continent, Barry, 
he was chosen a member of the Royal Academy ; 1 
audit! 1782, was appointed professor of painting/in 
the room of Mr Penny, with u salary of L. :;o a- 
ycar. The lectures which be delivered from the 
chair were full of strong sense, and strong advice, 
both to the students and academicians. Among 
other things, be insisted much on the necessity of 
purchasing a collection of pictures by the best mas- 
ters as models for the students, and proposed seve- 
ral of those in the Orleans collection. This recom- 
mendation was not relished by the academicians, 
who, perhaps, thought their own pictures the best 
models for their several pupils. Bickerings, jea- 
lousies, and quarrels arose, and at length reached 
such a height, that, in J 7D5>. Mr Barry was expelled 
from the academy, soon after the appearance of his 
Letter to the Dilettanti Society ; a very amusing, but 
eccentric publication, full of the highest enthusiu-ai 
for his art, and the lowest contempt for the living 
professors of it. In 1800, he undertook a design or 
drawing to celebrate the union of the two kingdoms 
of Groat Britain and Ireland. The profits of the 
two exhibitions of the Adclphi pictures are said to 
have amounted to above L. 500. Lord Romney 
presented him with 100 guineas for his portrait, 
which had been copied into one of the pictures, and 
be bad 20 guineas for a head of Mr Hooper. He 
probably received other sums for portraits intro- 
duced into the work. By extreme frugality he 
contrived, not only to live, but to save money. 

His bouse was twice robbed of sums which he 
kept by him; one of the times (in 17f)t.) of up- 
wards of L. 100; a loss which was made up by the 
munificence of Lord Radnor, and by that of Ins 
friends, the Hollis's. After the loss of his sa- 
lary, a subscription was set on foot by the Karl 
of Buchan to relieve him from his difficulties, anil 
to settle him in a larger house to finish his picture 
of Pandora. Tho subscription amounted to L. 1000, 
with which an annuity was bought; but of this In* 
was prevented from enjoying the benefit ; for, on the 
fith of February 1800', he was seized with a pleuritic 
fever, and as he neglected medical assistance at first, 
it was afterwards of no use. After lingering on for 
a fortnight in considerable pain, but w ithout losing 
his fortitude of mind, lie died on the 22(1 of the same 
month. On the 13th of March, the body was taken 
to the grout room of the Society of Airs, and was 
thence attended, the following day, b\ a numerous 
and respectable train oi his friends to the cathedral 
of St Paul’s, where it was deposited. 

Mr Barry, as an artist, a writer, and a man, w as dis- 
tinguished by gieat inequality of powron and extreme 
contradictions in character. He *vas gros. and refined 
at the same time ; violent and urbane , sociable ami 
sullen; inflammable and inert ; ardent and phlegmatic; 
relapsing from enthusiasm into indolence ; irritable, 
headstrong, impatient of restraint; captious in bis 
intercourse with his friends, wavering and desultory 
in his profession. In his personal habits he was 
careless of appearances or decency, penurious, slo- 
venly, and squalid. He regarded nothing but bis 
immediate impulses, confirmed into incorrigible ha- 
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bits. His pencil was under no control. His eye 
and his hand seemed to receive a first rude impulse, 
to which it gave itself up, and paid no regard to any 
thing else. The strength of the original impetus 
only drove him farther from his pbj^ct. His genius 
constantly flew off in tangents, and came in contact 
with nature only at salient points. There are two 
drawings of his from statues of* a lion and a lioness 
at Rome ; the nose ot* the lioness is two strait lines ; 
the ears of the lion two curves, which might be mis- 
taken for horns; as if, after it had taken its first direc- 


tion, he lost the use ofliis hand, and his tools work- 
ed mechanically and monotonously without his will. 
His enthusiasm and vigour were exhausted in the 
conception ; the execution was crude and abortive. 
Iiis writings are a greater acquisition to the art than 
his paintings. The powers of conversation were what 
he most excelled in ; and the influence which he ex- 
ercised in this way over all companies where he came, 
in spite of the coarseness of his dress, and the fre- 
quent rudeness of life manner, was great. Take him 
for all m all, he was a man of whose memory it. is 
impossible to think without admiration as well as re- 
gret. ^ ^ (z.) 

BART1IEZ (Paul Joseph), one of the most ce- 
lebrated physicians of the University of Montpellier, 
equally remarkable for the variety and extent ofliis 
erudition, as for the vigour of mind displayed in his y 
abstruse speculations. He was born on the 11th oK 
December 17,‘M, at Montpellier, and received his 
early education at Narbonne, where his family re- 
sided, and afterwards at Toulouse. He soon gave 
decisive indications of those talents with which na- 
ture had endowed him, ami which destined him to 
occupy a distinguished station among the learned 
men of the age. Ardent in his pursuit of knowledge, 
and uniting great quickness of apprehension, with a 
tenacious memory, life progress in every study which 
he attempted was more than ordinarily rapid ; he 
had a remarkable facility in acquiring languages, and 
at an early age, had made himself master of the an- 
cient and of several modern ones, lie seems to 


derived from other sources, and train himself in those 
habits of nice discrimination of symptoms, and of 
prompt decision in practice, without which learning 
is of little avail in the actual exercise of the art. He 
spent his whole time at the hospital, and often push- 
ed the night by the bed-side of his patients. Though 
naturally of a good constitution, his strength was not 
commensurate with the ardour of his mind, and the 
tasks in which he engaged were frequently under- 
taken without duly appreciating the physical powers 
necessary for accomplishing them. Iiis health 
suffered much from the intensity of his application, 
and lie was often very near falling a sacrifice to 
fevers and other disorders, which he cabght front the 
patients in the hospital, whom he was attending too 
closely; and he* thence became liable ever after to 
attacks of dysentery and bilious fever. 

Many of the observations and inquiries, which lit 
made during this period, were published in the Me- 
moirs oj the Academy of Sciences ; and two of his 
first productions were crowned by the Academy 
of Inscriptions.- In 1757> Ms services were required 
M tiie medical staff of the army of Westphalia, where 
lie had the rank of consulting physician. On his re- 
turn to Paris, he contributed several articles to the 
j Journal des Savants, and to the Encydoptdw ; ami 
was, indeed, considered for a time as one of the edi- 
tors of the former of those works. In 1 7(>3 . lie be- 
came candidate for a medical professorship at Mont- 
pellier, which he fortunately succeeded in obtaining, 
and in which his abilities as a teacher soon shone 
forth with unrivalled lustre. His success was the 
more honourable, inasmuch as his colleagues, Ln- 
niurc, Leroy, and Vend, were men of distinguished 
reputation, and had raised the school to a high pitch 
of celebrity. But the singular perspicuity, and pre- 
cision of method, and the peculiar grace and facility 
of elocution, with which Bart hex conveyed to his 
hearers the ample stores of knowledge of which he 
was in possession, soon attracted a crowd of auditor: , 
who spread Iiis fame in all directions. He taught in 
succession all the branches of the medical art ; and 


Barthes. 


have been for some time uncertain what profession 
he should follow ; but having at length, at the insti- 
gation ofliis father, commenced the study of medi- 
cine at Montpellier, in 1750, lie pursued it wdth 
eagerness, and his success was proportionate to his 
exertions; for, in 1753, when he had only attained 
his l<)th year, he received his doctor’s degree. He 
afterwards occasionally visited Paris, where he con- 
tinued to pursue his studies with indefatigable in- 
dustry ; and attracting the notice, not only of those 
who were following the same objects, but of those 
who could better appreciate the full extent of his at- 
tuinmonts, was admitted to the society, and acquired 
the friendship of the most distinguished literati of 
that period. In 175(>, lie obtained the appointment of 
physician tothe military hospital in Normandy, attach- 
ed to tiie army of observation commanded by Marshal 
Destrecs. The zeal and assiduity with which he dis- 
charged the duties of life new office were most exem- 
plary. He seemed determined to profit to the ut- 
most by the extensive field of observation which was 
thus opened to him, and in which he could put to 
'lie test of experience the knowledge which he had 


pronounced, at the opening of the session in 1772, o 
Latin oration on the Vital Principle, in man ; which 
was published in the following year. About the 
same time appeared his work, entitled, Nova Doe - 
triniL de Function/ bus Corporis Hitmani . These two 
works contain a sketch of his peculiar doctrines in 
physiology ; doctrines which he more fully explained 
in a subsequent book, under the title of Nouveaux 
EU'mcns dela Scitnec dr r Homme , 8vo, Montpellier, 
1778 ; and of which we shall presently give ail ac- 
count. 

In 1774, ho was created joint chancellor of the 
university, with the certainty of succeeding singly t<* 
the office ou the death of his colleague, which hap- 
pened in 178(). lie afterwards took the degree of' 
doctor in civil law, and was appointed counsellor to 
the Supreme Court of Aids at Montpellier. In 
1780, he was induced to fix his residence in Paris, 
having been nominated consulting piiy-ieian to the 
King, with a brevet of counsellor of state, and a pen- 
sion of a hundred Iouis. Honours now crowded up- 
on him ; he was. admitted free associate of tin 1 Aca- 
demies of Sciences and of Inscriptions, and appoint 
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Haitlio/. oil first physician tn ilic Duke of Orleans, in the 
room of Tronchin. IIU reputation increased in pro- 
portion a* his merits could be displayed on a wider 
theatre. He practised as physician at Paris for 
nearly ten veins, and received the most llatteiing 
testimonials of public approbation. 

This brilliant career was suddenly interrupted by 
the great political revolution which broke out at this 
pt *iod, and In which the interests of every indivi- 
dual France, however tramp.il his pursuits, or ob- 
scure In.' station, were more or Je*s immediately af- 


fected. 

it v* a- the o(ca>iou of Hart hex quitting Paris, and 
sivhnrr in Ids native province that tranquillity and 
i\*pe**e, winch the «b»imy aspect of the times for- 
had e him tu hone for in a more conspicuous station, 
holding, as lie uid, opinions so much at variance with 
the new order of tiling. Though he had lost the 
greater part of Ins ibrinr.e, acquired by so much la- 
bour, and was deprived of the honours to which he 
postered so jiM a claim, he determined, upon his re- 
tiring to Carcassonc, that he would p-apdisn his pro- 
fession gratuitously, and devote all his leisure hou ■» 
to the speculative studies connected with it, whivh 
had been the ruling passion of his life. It was 10 
this retreat that he gave to the world his A ’uuvrff * 
Michmii(juc des Mom « mens de l' Homme vt drs /Ini- 
main , which appealed in in quarto; and it was 

at tliis period, also, that he composed his work on 
Unn/, a disease to which his attention had been natu- 
rally directed, in consequence of his having frequent- 
ly suffered under its attacks. 

An occasion soon occurred which demanded his 
services, and lie once more emerged from his retire- 
ment, and repaired to the head-quarters of the army 
of the Eastern Pyrenees, where a contagious fever, 
originating from the accumulation of sick in the mi- 
litary hospital "i of Perpignan, was committing great 
ravages. The progress of this contagion was effec- 
tually arrested by the adoption of the measures which 
he advised. 

On the lv- establishment of the College of Medi- 
cine at Montpellier, l>a»tluz was naturally looked up 
to a* the person b* v *t calculated to icvive its former 
lame. Hut age and infirmity operated to dissuade 
him from resuming the laborious office of a teacher ; 
and he wa* accordingly nominated honorary pro- 
lessor. It was in this capacity that he pronounced, 
in J S f ) I , bL J)istour.\ aur le gt'nm tPI/ijipomtic* on 
the solemn inauguration of the bust of the father of 
medicine m that school. Jn the following year, he 
received several marks of favour from the new go. 
verumonl undo* llomiparte ; he was nominated titu- 
lar physician to the government, and afterwards con- 
sulting physician to the Emperor, and member of 
the Legion of I louour. 

His Trull rdf \ Maladies ( iuutlnise in two volumes, 
octavo, appeared in and he afterwards occu- 

pied himself in preparing for the press a new edition 
of his Element dr. (a Science dr / Homme, of which he 
hut just lived to see the publication. Ills health 
hud been declining for some years before his death ; 
he was subject to attacks of melancholy, winch ob- 
, ‘<zod him to desist from pursuit that _ 1 

application, and at length induced him to 


change the scene altogether, and seek relief amidst 
the society and amusements of the capita], where* he 
was generally honoured and esteemed. Soon after 
his removal to Paris, symptoms of the stone mani- 
fested th (.m selves, and increased so much in severity, 
that he was advised to submit to the operation of litho- 
tomy , as affording the only means of arresting a linger- 
ing and painful death. But he constantly refused to 
undergo the pain and risk to which it would have ne- 
cessarily exposed him, till, after long protracted suf- 
* fering, during which he had^n vain exhausted all 
the resources of medicine, he was suddenly relieved 
by a symptomatic spitting of blood ; this hemorrhage, 
however, was pregnant with new dangers, and. by 
its continual recurrence, was the immediate occasion 
of his death, on the L r >th of October lSOfi, in the 
7~d year of his age. A s we have already stated, In* 
had published in the same year a second edition ot 
his Xauveaux Til rule ns dv la Science dt 1' Homme. He 
bequeatiud hi* hooks and manuscripts to M. Lordut, 
who, in consequence, published two volumes of ( ow- 
sulta{iuiis de Medecine , 8vo, Paris, 1810, to which he 
prefixed a preface of his own. Previous to the ap- 
pearance of this work, however, a collection of con ■ 
saltations of Hart lu /., and of some other physicians 
of Paris, was given to the world by Saint- l.rsin ; hut 
it appear* to have been unauthorized by those to 
whom he had confided Ill's papers, and contains but 
'Vw of the consultations which were afterward* pub- 
lished by M. Lordut. Another posthumous work ot 
Harthez, the Trail C d it Mean, preceded by some ac- 
count of his life, was edited in JS07 by his brother, 
M. Harthez de Marmoricrcs, who is known as the 
author of agricult viral essays, ami projects for im- 
proving the maritime coast of Languedoc, together 
with some translations from the oriental languages , 
and who lias been mistaken, in u recent biographical 
work, for the subject of the present aiticlo. 

Harthez has enjoyed a much higher reputation on 
the Continent than in this country, where, indeed, 
his writings are but little known. The work which 
has chiefly contributed to establish his fame, and 
which contains the devdopoinent of his peculiar opi- 
nions on physiology, is the Nonveaiu Tlfnnens de la 
Science de /’ liommr. It is not wiitten, however, with 
the simplicity and clearness which might have been 
expected from one who had been in the constant 
habit of instructing others, and whose lectures wuv 
generally admired as possessing those qualities in an 
eminent degree. He appears to have been early im- 
pressed with tin futility ofaJI the theories that had been 
hitnerto advanced in explanation of the phenomena 
presented by living beings, and to have been inciud 
to the* bold attempt of raising a n tv system upon 
more rational and solid foundations. In the prelimi- 
nary discourse to the work we have alluded to, he 
lays down, w ith great correctness, the fundamental 
principles of the method of philosophizing in the na- 
tural sciences. The common object of these sciences 
he states to be the research into the causes of natu- 
ral phenomena,, in as far as they can he learned by 
experience* ; and shows that we have 1 no direct know- 
ledge of these causes, except as manifested by such 
of their effects as we perceive. In the infancy of 
philosophy, numerous causes are assigned to these 
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linr ti&t* apparently diversified effect* { during its advance* 
**** nient, and in proportion as the similarity of effects, 
which had been referred to different causes, is esta* 
Wished, the number of these assigned causes becomes 
more and more circumscribed*- Although the real 
nature of the agents producing those general facts, 
to which we ultimately arrive by following this me- 
thod of induction, be absolutely unknown, yet, in 
reasoning concerning them, we find it convenient to 
express them by a n^mc, as if they were really known 
to us ; in the same way as in prosecuting an alge- 
braical calculus, wc must employ characters to ex- 
press the unknown, as well as the given quantities. 
But the distinction should ever be kept in view ; and 
we should err greatly were we to imagine that we 
could derive auy ultimate advantage by, the substi- 
tution of other symbols, which differed from them 
only in appearance, or which involved the admission 
of some hypothetical principle. 

Such are the rules by which lie professes to be- 
guided in his own investigations ; and such the tests 
by which he examines and passes judgment upon the 
doctrines of the different sects of Animists, Mecha- 
nicians, and Chemists, which had successively pre- 
vailed before him in the schools of medicine, and alsrw 
upon the more recent doctrine of the Solidists, whiclii 
was then becoming fashionable. In the review whiclif 
he gives of the opinions of the several leaders or 
these sects, he displays an accurate acquaintance 
with the wide circle of medical lit era tore. But, in 
the prosecution of his plan, he shows, what the ex- 
ample of others has so often proved, that it is easier 
to overthrow than to build a system ; and he evi- 
dently violates the strict principles of induction, and 
of cautious limitation to tin* province of philosophi- 
cal inquiry, which he had proscribed, when he en- 
gages in the task himself, lie sets out with endea- 
vouring to establish a gradation among the causes 
which operate in producing motion. The simplest 
of these is the force of impulsion ; that of gravitation 
appears to him Ices simple ; and still less so those 
of electricity and magnetism. The principles which 
regulate chemical affinities are more complicated, as 
well as those which are concerned in the crystalliza- 
tion of bodies. But the forces which produce the 
phenomena of living vegetables and animals are of a 
more refined order, and .ire all referable, according 
to Barthez, to a single cause, which he denominates 
the vital principle, or principle of lift. Having es- 
tablished this dogma, he proceeds to discuss a va- 
riety of abstruse questions that have been agitated 
on the subject, such as whether the vital principle 
has an independent existence, distinct from the or- 
ganized body which it animates ; and whether it be 
a modification of the soul or rational mind. lie 
gives an elaborate historical sketch of the opinions 
of philosophers from the earliest tunes respecting the 
nature of life, tracing the different sentiments enter- 
tained by the followers of Aristotle and Descartes, 
together with the St ihlians and Boerbaavians, on the 
one hand ; and those of Pythagoras, of Plato, and 
the sect of Stoics, on the other : the former not ac- 
knowledging any principle of life distinct from either 
matter or mind ; and the latter admitting such a 
principle attached to the living body. A third class 
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of philosophers is noticed, at the head of which be fly* 1 ** 
places Bacon, and with which he associates Leibnitz, 

Cud worth, Vau Ilelmont, and Hoffman, who have re- 
cognised the existence of* a vital power different from 
the ordinary physical properties of matter, and at 
the same time totally distinct from the soul. After 
expending much useless argument in refutation of 
the Stahlian doctrine of the identity of the vital with 
the thinking principles, and devoting a long chapter 
to the consideration of doubts as to our means of de- 
ciding the question, he shows himself strongly in- 
clined to the belief that the principle oflife is some- 
thing which has a separate existence, dStinct from 
any modification, either of matter or of mind. There 
is little doubt, indeed, that this was his firm per- 
suasion, as he reasons from it in marr^parts of his 
work, though lie seems averse to declare it, without 
qualification, while he is discussing these questions. 

Having thus person / fled as he very aptly expresses 
it, this new principle of life, lie appeals to it for the 
solution of every difficulty. It is tlA? master key 
which every secret, and renders all the ope- 

\aSrims of the living animal body perfectly intelligible. 
Jrrritability and sensibility are at once the direct ef- 
fects of this universal agent. All the modifications 
■ of these properties, and, in a word, every pheno- 
menon of life, which is not obviously the result of 
physical laws, are but so many immediate operations 
of the vital principle. To this fertile source he re- 
fers not only the ordinary muscular contractions, but 
also the slower and less sensible mol ions which take 
place in the iris, in the vascular system, and, in ge- 
neral, in those parts in which no muscular structure 
can be discerned : effects whic h he a( tributes to the 
tonic power of the vital principle. He contends for 
the existence of another power in the fibres, still de- 
rived from the same source ; namely, the power of 
elongation, after they have been contracted ; a power 
which he thinks quite distinct from the other me- 
chanical properties of the fibre, and of which the 
operation is exemplified in the dilatation of the pupil, 
the extension of the corpora cavernosa, and of the 
nipples, and in the diastole of the heart itself. He 
plumes himself more particularly upon his supposed 
discovery of a new species of force, distinct from the 
muscular power, which he terms the force of' fixed si- 
tuation ^ .and of which he infers the existence from the 
circumstance of the tendo Achilles being ruptured, 
and of the patella, and head of the os raids being 
fractured, on some occasions, by an apparently slight 
exertion. He avails himself of this principle. aNo, to 
explain the phenomena of tetanus, and other spas- 
modic afflictions. 

In a subsequent part of the work, lie labours to 
establish the identity of* sensibility and irritability, 
or, at least, the intimate connection which subsists 
between them, and the dependence of both upon the 
immediate mid direct operations of the vital prin- 
ciple. He endeavours to prove, that both the sensi- 
tive and moving powers are exercised in the circu- 
lating fluids of the body ; and adduces, in support of 
this opinion, many of the arguments brought forward 
by Mr Hunter in proof of the vitality of the blood. 

On the subject of secretion, implying processes which 
have been hitherto enveloped in so much darkness, 
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niul of which the explanation has in vain been sought 
for on mechanical and chemical principles, he is 
very brief; as it is the peculiar advantage of his 
theory, like the sword of Alexander, to cut through 
every knot that bids defiance to ordinary powers 
of unravelling. Secretion, being inexplicable by 
any of the hitherto known laws of nature, is, of 
course, simply the effect of the vital principle. The 
phenomena ol* animal heat were in danger of being 
at once consigned to the same Proteus-like power, 
which could operate every possible diversity of ef- 
fects. liu£ chemistry had, in this instance, inter- 
posed some plausible theories, which must first be 
set aside ; and llarthez is at great pains to state the 
reasons of hi.* dissent from the received doctrines on 
this subject ,“1md of his disbelief in the existence of 
caloric. lie prefers ihe hypothesis which supposes 
heat to he a mere quality, excited by motion ; and 
generated accordingly, in living animals, by the in- 
testine motions of their ttqjds, and the friction of the 
solids against each other;' and the cause of these 
motions and frictions being unknown, as $ 

a necessary consequence, that they must ai isc 
the operation of the vital principle. Inspiration luS 
considers a* a cooling or moderatin process, and as\ 
useful, al<o, in excitin throughout the system the# 
Ionic actions; hut all thc'C actions and agitations of 
the fibres, and these intestine motions of the fluids, 
are still regulated by the vjtul principle, which adapts 
them to variations of climate, and other external cir- 
cumstances of temperature. 

Amidst these vague and unprofitable speculations, 
bis work contains a great store of facts, which are 
often instructive, though sometimes they expose the 
credulity of the author. lie has collected, for ex- 
ample, a number of curious particulars relative to 
the operation of different poisons on different animals; 
hut intermingles with these well attested facts, many 
idle tales respecting the bites of rabid or enraged 
animals, in which the peculiar manners of the ani- 
mal were communicated to the human species. Thus, 
he (piotes instances of men barking or attempting 
to bite in hydrophobia ; of some mewing like cats, 
after having been bitten by these animals; and of 
others, again, who flapped their amis, and eiowed 
like cocks, alter receiving the bite of one of these 
birds. 

A large portion of the work is dedicated to the 
consideration of S) mpalhies, which he distinguishes 
from what he terms Synergies; defining the latter to 
be the connection, whether simultaneous or suc- 
cessive, of the vital force* of different organs, so as 
to constitute a function or a disease. lie divides 
sympathies into three class* s, according as they 
occur between organs having no visible relation to 
each other, those which have similar structures and 
functions, and those which are united by an inter- 
mediate textuie, or by receiving the same set of 
vessels or nerves. His chaptei on Temperaments is 
ably drawn up ; and he discuses well the compara- 
tive' influence of physical and moral causes in modi- 
fy ing the human temperament, and the changes pro- 
duced by age, and the approach of death, lie ex- 
plains the operation of the more usual causes of 
death ; and enters into a comparison of the mutabi- 
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lity of different seasons and climates ; sod concludes, IWtliez. 
from several facts and arguments, that ‘ the actual 
cessation of life is, in general, not accompanied by 
any painful sensation. 

The merit of Barthoz, as a physiologist, is more 
conspicuous on subjects which admitted less of his 
being led astray by his proneness to indulge in ab- 
stract speculation, and his predilection for meta- 
physical refinement. The most favourable speci- 
men of his talents is afforded hv his Nouvdle Mf- 
ch unique des Mouvemens de V Homme et des Animaux ; 
in which, avoiding all discussion as to the cause of 
muscular motion, he traces the mode in which this 
force has been applied by nature, according to the 
principles of mechanism, in effecting the different 
movements of the animal machine. He examines 
the relative disposition of the bones and mmoles, the 
structure of the articulations, and the general play 
and particular motions of the limbs. Borelli [I)e 
Mntu Anmalium) had given the first model of such 
a work ; but Barthez has investigated the subject 
with greater care, and has extended his view's to a 
much wider range of phenomena. He enters mi- 
nutely into the consideration of a great variety of 
nodes of locomotion, both in man and the inferior 
^ 'nimals ; for which he has amassed an immense 
t umber of facts; forming, altogether, a work which 
ever remain a monument of his industry and su- 
pi K .ior abilities. 

In consulting his writings on the practical branches 
of his profession, we again find ourselves bewildeied 
in a labyrinth of speculations on the proximate causes 
of disease, and the modus opera ndi of remedies. 

In his Tnvtti.se on Gouty he adopts the principles of 
the humeral pathology, in addition to his own phy- 
siological doctrines concerning the force ol fixed 
situation, or principle which retains muscular parts 
in their appropriate places independently of irritabi- 
lity. He states the proximate cause of this disease 
To be a specific gouty state of the habit; which he 
infers from the supposed influence lie has observed 
tiom specific remedies, and especially aeuniit, in 
curing it. He defines the gouty state of the blood 
to consist in 44 an improper mixture of its component 
parts, which prevents, in different degrees, the 
natural formation of its cxcrementitious humours; 
so that these humours, being more or less altered, 
undergo a spontaneous decomposition, which causes 
the earthy substance to picdominate in them.” 

This earthy substance, or, in other words, gouty 
nia'ter, is deposited upon the extremities, mid thus 
occasions tin paroxysm. His practice, on the whole, 
notwithstanding his adoption of theories now gene- 
rally exploded, is tolerably judicious; though he 
shows but little discrimination in the analysis which 
he gives of the works of practical authors on this dis- 
ease ; and he seems to be strangely di ficient in in- 
formation as to the practice of English physicians. 

In other respects, his knowledge is accurate and co- 
pious ; and the history he gives of several of the ir- 
regular forms of gout, and also that of sciatica, in 
which, however, ne chiefly follows Cotonnius, arc 
deserving of praise. 

In the preface to his Nova Doeirina de Function /- 
bus Natures Humane p , he has given an excellent ar- 
JO 
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ilarthfB rangemcnt of the general principles of tlie objects to 
Bbaedow * n v * cw ^ treatment of diseases. 

ow * . He treats of this subject mpre at large i« his treatise 
De Methodo Medcndi , published at Montpellier, in 
1777, and also in the preface to is TraitS dcs Mala - 
dies Goutteuscs . He considers all the different 

methods and indications of cure as capable of being 
comprehended under three heads, the natural, the 
analytic, and the empiric. The natural methods 
have for their object to promote the spontaneous 
operations of nature tending to restore health, or, as 
they have been usually termed, the vires medical rices 
7tatura\ The analytic methods are those which pro- 
ceed upon a previous analysis of the disease into the 
several simpler diseases of which it consists, or into 
their ultimate component symptoms, which are iso- 
lateiy and successively combated by means respec- 
tively suited to each. These are the more indicated, 
in proportion as the disease is more complex, and 
admits of being resolved into a greater number of 


ty by which his health and refutation often suffered. 
In 1744, Bo&edow went to Leipftic to study theology. 
He gave himself up entirely to the instructions of 
the professor, Crusius, and the study of philosophy. 
Tills, at first, made him sceptical in theology ; a more 
profound examination of the sacred writings, and of 
all that relates to them, brought him back to the 
Christian faith ; but, in his retirement, ho formed hie 
belief after his own ideas, and it was far from ortho- 
dox. Having returned to Hamburgh, he lived there 
without any employment till 174$, when M. de 
Quaalen, privy-counsellor of Holstein, appointed 
him preceptor to his son. Basedow new begun to 
apply himself to the subject of education. At first, 
he would not teach his pupil Latin otherwise than by 
talking with him in Latin ; and he wrot/j^a dissertation 
on this subject, published at Kiel in I7 .t1, In rnitata 
Ct optima honest ioris Invent mis e nidi cn dec Melhodus . 
In 17 .13, ho was chosen professor of moral philosophy 
and belles-lettres in the academy of Soroe, in Den- 


elements. The empiric plan of treatment is directed mark. Here he pubtiJhtfd, in 1758, his Practical 
to change the whole nature of the disease, by means Philoso.nJ^.j&rS’H Gontulions, in two volumes (Co- 
of winch experience has taught us the efficacy in Vpcijjftfgen and Leipsic, second edition, in 1777), 
analogous cases. These means are of three kinds ; Iwiiich contained many good observations on educa- 
having either a perturbing, an imitative, or a specific ft ion in general, and on that of girls in particular; 
operation : the first being such as, by producing but he advanced in it opinions by no means consist- 


foots of a different kind from those of the discus^ 
tend to diminish or entirely suppress the latter (Jp 
when the paroxysm of an ague is prevented by ifie 
excitement of a strong sudorific or cathartic opera- 
tion) ; the mccoik]. such as produce effects analogous 
to those which nature he rself employs for the cure 
of tlu disease ; and the third, those whose salutary 
operation is known in no other wav than as the direct 
result of experience. 

The writings of Hart lie/ appear to have had con- 
nidcrahJc influence in overthrowing many of the 
crude and preposterous theories which had prevailed 
in the schools of medicine; and, however he may 
have been seduced from the path of genuine philo- 
sophy by an excessive disposition to generalize, and 
an overweening fondness u>r abstruse speculation, he 
.still deserves the praise of being an original thinker, 
and of standing pre-eminent among his contempo- 
raries for the courage with which he shook off the 
trammels of authority, in a university where it had 
ruled with despotic sway, and where the dogmas of 
antiquity were held in peculiar reverence. (w.) 

BASEDOW (John Bernard), a celebrated 
German writer, born at Hamburgh, September 
II, 172J, was the son of u hair-dresser. Ill 
treatment made him abandon his father’s house. 

A physician, in a neighbouring village, took him 
into his service, and shortly after persuaded him 
to return home to lp s father. Being placed in one 
of the lower classes of the college of fSt John, the 
severity of his masters rendered him harsh and vio- 
lent himself. Forced to submit to a slow and ri- 
gorous method of study, he contracted a dislike to 
patience and regularity, which exercised a marked 
influence over the whole course of his life. Poor 
but intelligent, he often performed their tasks for his 
school-fellows, who couid afford to pay for if; and 
they, in return, invited him to their ptrtics of plea- 
sure, which contributed to those habits of irregulari- 


ent with Lutheran orthodoxy ; so that, the Count 
Danncskiold, superintendent of the academy, took 
his place from him, and removed him to the school 
of exercises at Altona. Basedow still continued to 
devote himself to theological studies. In 17 64, he 
published his Philalcthcs , or Nr tv ('oti\i derations on 
the Truths of Religion and Reason, within the Limits 
of Revelation , two volumes in 8vo. The magistrates 
of Altona forbade the reading of this work, lie was 
not allowed any longer permission to print his writings 
at Hamburgh or Luheck ; the communion was pro- 
hibited to him and all bis family; and the common 
people were on the point of stoning him. Basedow, 
however, who was convinced of the truth of his opi- 
nions, displayed prodigious activity in defending 
them. He wrote his Methodical Instruction in Reli- 
gion, and the Morality of Reason, Altona, 176*1; his 
Theoretical System of sound Reason, 176.1; his Essay 
on Free Dogmatism, Berlin, 1766; his Extracts t ft out 
(he Old and Nriv Testament, and bis Essay in favour 
of the Truth of Christianity, in the same year. The 
last, of these works he particularly valued himself 
upon, because he there founds the evidence of Christ- 
ianity chiefly on it* moral purity. In these, and 
other works, he, however, maintained several hetero- 
dox opinions; as the non-eternity of future punish- 
ments,— -the inequality of the three Persons of the 
Trinity, — the insuflieiency of the atonement for our 
sins by the death of Jesus Christ, etc. Constantly 
persecuted in his theological career, he would have 
fallen the victim of his incautious zeal, if the Count 
de BernstolF, minister of state, and J. A. Cramer, 
another officer of the court of Copenhagen, had not 
taken him under their protection. He left off giv- 
ing lessons, without losing his salary ; and, towards 
the end of 1 767 , he abandoned theology to devote 
himself with the same ardour to education, of which 
he conceived the project of a general reform in Ger- 
many, He began by publishing An Address to the 
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Basedow. 



Basedow. Friends Of' Humanity, md to Persons in Power, on 
Schools , on Education , and its Influence on public 
Happiness, with the Plan of an Elementary Treatise 
on human Knowledge, Hamburgh, 170*8. He pro- 
posed the reform of schools, of the common methods 
of instruction, the establishment of an institute for 
qualifying teachers ; and solicited subscriptions for 
the printing of his Elementary work, where his prin- 
ciples were to be explained at length, and accompa- 
nied with plates. For this object, he required 5050 
crowns. The subscriptions presently mounted up to 
15,000 crowns : the Empress of Russia, Catherine II- 
sent a thousand crowns, the King of Denmark nine 
hundrei 1770 appeared at Altoua the first 

volume of his Method for Fathers and Mothers' of 
Families , arid for the Chief of the People ; and six 
months after, the threv,* first parts of his Elementary 
Treat in\ in 8vo, with *4 plates. This work, which 
was praised in all the journals, wa> translated 
into French by Hubei., and into Latin by Man- 
gelsdorf; but Scldozer^^'n the German transla- 


under hk direction. The asaiataitce of the telebrat- 
ed Canape, a journal which they both composed to- 
gether under the title of School Dialogues) from 
1777 to 1779* and a public examination which went 
oft* with eclat, gave a transient splendour to tlie 
P hilant hropinon j but in a short time Basedow quar- 
relled with Campe, made complaints against his 
Prince, quitted uud returned to the care of the insti- 
tution ; and exemplifying in his conduct the effects 
of coarse manners, and bad temper, was at length 
drawn into the most scandalous scenes in his dis- 
putes with Professor Wolkc, his former coadjutor. 
This institution was finally shut up in J 7,Q.'{. Base- 
dow for some time had given up all thoughts of edu- 
cation ; he returned to his old theological inquiries, 
and residing sometimes at Magdeburgh, sometime* 
at Halle, sometimes at Leipsic, he took part in the 
famous controversy excited in Germany by she 
fragments of Wolfenbulcl , an anonymous posthu- 
mous work of lteirnarus, published by Lessing. 
Doctor Sender having written a pretended re- 


tion of the Essay on National Educate? JVL lie filiation of the Fragments, Basedow, without dif- 
la Chalotais, accused Basedow of having oniitttxT yy f ficulty, exposed the ill intentions of the author, 
his plan various branches of science, and of bavin J who secretly attacked the cause he affected to de- 
had in view only a pecuniary speculation. Basedow, V fend; and, with his usual vehemence and frankness, 
in despair, offered to return the price of his book to * .-railed upon Sender to declare himself openly, offer- 

those who w ere not satisfied with it. Only one man, \.ig to indemnify him with his fortune, if this public 
« j u., i . i ia ■ .• - . • V. 


a Sw iss, demanded his subscription. Encouraged by 
the success of the Treatise , our author continued to 
write other works on the same subject, and on 
the same principles ; among others, his Treatise on 
Arithmetic , 177‘^j and Elements of pure Mathematics, 
1772. His Agathocrator, or the Education of Teach- 
ers to come, 1771 . procured him a medal from the 
Emperor Joseph if. ; and the visits which he made 
to Hiunswick, to Leipsic, Dessau, Berlin, und Halle, 
to inquire into the state of public instruction, having 
enabled him to enlarge and correct his ideas, and 
convinced him that his Elementary work contained 
many erroneous and hasty assertions, he published a 
new and improved edition of this work in 1774. 
The same year, he published his Legacy for Con- 
stieners, or Manual of natural and it rented Kcligion ; 
a work which he composed in older to make known 
the real state of his religious opinions, and to clear 
himself from the imputation of wishing to found a 
new sect. In his travels, he had been well received 
by the Prince of Anhalt- Dessau, who promised him 
his protection. From that time, he had resolved to 
establish an institute for education at Dessau, and to 
apply his principles himself in forming disciples who 
might spread them over all Germany. Little calcu- 
lated, by nature or habit, to succeed in an employ- 
ment which requires the greatest regularity, patience, 
and attention, he, however, engaged in this new pro- 
ject w itli all his accustomed ardour. The name of 
Philantkrapinon appeared to him the most expres- 
sive of his views; und he published at Leipsie in 1774 
a pamphlet, entitled, The Phila at hropinon founded 
fit Dessau , containing the details of his plan. He 
immediately set about carrying it into execution ; 
but he had few scholars, and the success by no 
means answered his hopes. The institution, badly 
managed, became the theatre of the quarrels be- 
*weui Basedow and the masters w'iio taught in it 


declaration should prove prejudicial to him. JSem- 
le- made no reply, and Basedow wrote on. He 
published His work entitled, Jesus Christ, the 
Christian World , and the small Number of' the Elect, 
in 1784; and the year following, returning to the 
study, which had divided his time and his powers with 
theology, he gave the public Iub New Method of 
Learning to Head, which he employed with success 
in two schools of little girls at Magdeburgh ; and in 
this occupation he passed four hours every day for 
some time previous to his death, which took place 
in this city, July 25, 1 7<><>- He died with Christian 
firmness and resignation, and desired that his body 
might be opened, wishing (to use his own words) to 
be still useful to his fellow-citizens after his death. 
In 1797. a monument of marble was erected on the 
spot where he was buried. 

To inanuers unpolished and abrupt, he join- 
ed gross habits; he was fond of wine, of which 
he drank to oxccm; in short, with a character 
in itself uimmiable, he seemed, by hi* conduct, 
sometimes to take pains to mulct his services 
of no use, and his virtues of no account. No- 
thing can give a better idea of Him than what iic 
says of him.-'L‘lf : u The sagaciou- reader will dis- 
cover by my writings, that I have been especially 
called to serve the cuu&u of truth and humanity, in 
following a path hitherto unknown, riy opinions 
have succeeded one another, as lias been seen. J 
have been at different times Lutheran, sceptic, in- 
fidel, a friend to natural religion, a convert to 
Christianity, a Christian with paradoxical sentiments, 
and more and more heterodox. In me has been seen 
a thinker tormented within by his own reflections, 
and a writer tormented from without, because he 
has been at one time hated, at another misunder- 
stood. Boldlmd enterprising in my actions, I have 
seen, with a ffcultcring heart, the dangers 
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ttwedow* which threatened roe, md fro m which Providence 
has saved me in part, , I have made lk tie account of 
domestic happiness, of friendship, or society, I have 
suffered the penalty. Occupradin curing others, I have 
neglected the health of my qjrn mind. Esteem in 
due to the sincerity of my opinions, rather than to 
my conduct. I desired ardently to make it perfect, 
but this would have required more perseverance and 
more attention than the meditation of abstract truths ; 
accordingly, I haveoftener been dissatisfied with my- 
self than with others, with whom, however,' for the 
same reason, I have been rarely satisfied. My heart 
has had little enjoyment of the consolations of reli- 
gion, because every occasion led me into difficult re- 
searches, and thus weakened the force of sentiment. 

I regard myself as a man and a Christian, such a* 
there are but few in the world, and such as it is not 
desirable that there should be many. M This frank- 
ness, without affectation and without pride, induces 
us to honour the character of a man who has ren^ 
de red some services to his country and his age. 
His work On the Education of Princes destined to 
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principle! on this subject gee very nearly the same Basedow 
1 m thm& of Locke and JXommm ; aod he seems to 
have done littte else than to have given currency in 
Germany to the some reasonings which those philo- < 
eophert had taught before him in England and 
France. He insisted on the disuse of the preposte- 
rous and unhealthy dresses used by children and 
then* parents, such as stays, s waddli ng- cloth es , tight 
bandages round the neck, die knees, &c. lie re- 
commended exercise and hardy sports as necessary 
to the health and activity of the body. lie propos- 
ed to exercise the judgment by tenching a know- 
ledge of things, and not merely to load the memory 
with words. He preferred the practical sciences to 
the speculative, the living to the dead languages, 
modern to ancient history, tilings Whic.hr are more 
near to those which arc more jpemote* fn fine, most 
of his principles were iu the r pc Ives sound and good, 
and have in fact exerted thtir influence on the ac- 
tual progress of civilization /‘they were only errone- 
ous from the excess toffilch he sometimes appears 
to 1 1 IKehrr; partly from the natural vehe- 


the Throne has been trauslatedinfo French by Hour- of his mind, partly from the natural tendency 


joing. A list of his writings may be seen in Mcusels St To paradox on the side of new opinions. Paradox, 
Lexicon of German Writers, from 17,50 to 1800, ./ by exciting attention, and enlisting the passions, is 
and a farther account of his life in SchlichtegrollV^J perhaps necessary to contend against prejudice ; 
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Necrology for 1790. Goethe tells an anecdote < i 
going a journey in company with him and Lav atc;J 
who fell into a violent dispute . about the Trinity. 
Basedow consoled himself with the hope of getting 
some beer and a pipe of tobac co at an inn which he 
saw before them on the road. When they came to 
k, Goethe made the coachman drive on to the great 
chagrin of Basedow, to whom he excused himself by 
saying, that the sign of the inn was two triangles, 
and as he had such an aversion to one triangle (the 
scholastic emblem of the Trinity), he was afraid the 
sight of two might overcome him. This conceit, ac- 
cording to Goethe, pacified our anti-trinitarian di- 
vine. 

Basedow, in his general writings, endeavoured 
to apply philosophy to practical purposes, and to 
give a more popular air to his reasonings than had 
been usual with his countrymen before his time. 
He held truth to be of little value without practice, 
and. indeed, he held its essence to depend chiefly on 
its utility. He considered external or j-pecnlative 
truth to hi a very vague and doubtful thing; and 
that it is principally the consequences of things to the 
mind itself, that is, a moral necessity, which deter- 
mines it to believe strongly and consistently on any 
point, so that, that is true to each individual which 
makes the most lasting impression on his mind, and 
which he feels to be necessary to his happiness. 
Tims he regarded practical good as the test of spe- 
culative truth. W^e gave great weight to the prin- 
ciple of aualogy, ami founded the doctrine of a 
Providcnc^on this principle. He considered com- 
mon sense as one ingredient in philosophical rea- 
soning, and rejected all systems which appear- 
ed to him to exclude it ; such as idealism, the doc- 
trine of monads, and a pre-established harmony. 
His favourite adage in his system of education, was 
to follow Nature . He wished the mind to be led to 
knowledge, virtue, and religion, by gentle means, in- 
stead of those of constraint and terror. Indeed, his 


common sense and reason ore lost sight of by both 
parties during the combat ; but in the end they pre- 
vail, if they have fair play allowed them. Thus, in 
the present instance, it is now generally admitted, 
that something besides the classics is necessary to a 
liberal education ; nor is it thought requisite to ar- 
rive at this conclusion through the antithesis to the 
vulgar opinion of his day set up by Basedow, viz. that 
the classics are of no use at all in a rational system 
of education. (z.) 

BASK FH -MAKING. The earlier arts among 
mankind, in an uncivilized condition, are restricted 
to operations on materials which undergo slight and 
imperceptible changes; and implements are fabri- 
cated from substances almost in their natural state. 

The process of interweaving tw igs, reeds, or leaves, 
is seen among the rudest nations of the world, and 
there is known even an inferior specimen of art 
among the natives of Van Diemau's Land, consisting of 
a bunch of rushes tied together at either end, which, 
spread out in the middle, fcOrms a basket. But the 
sudden alteration of shape obviously renders this con- 
duction Jess convenient ; whence the same and other 
tribes make a basket of leaves interwoven, and that to 
skilfully executed, that it retains cither milk or water. 

A bundle of ruriioh spread out may be compared to 
the warp of a web, and the application of others 
across it lo the woof, also an early discovery, for 
bi^kot-making is literally a web of the coarsest ma- 
terials. By experience these materials arc reiined 
and ornamented, and in the most improved stages 
of manufacture, neat and useful implements and 
utensils are produced. Scarcely any nation has been 
entirely ignorant of the art; and our ancestors in this 
island made baskets which, we learn, were carried 
to Rome cither for use or ornament 

Basket-making, however, has by no means been Various ap- 
conlined to the fabrication of those simple and use- plications vt 
ful utensils from which its name is derived. Of old, 
the shields of soldiers were fashioned of wicker-" 01 
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Basket* work, either plain or covered with hides, and the of the number- The natives of some parts of South 
has been witnessed among modern savages. America make baskets simply of rushes, so closely 
In Britain, the wicker boats of the natives, co- interwoven as to hold water, and thousands of them 
vered with the skins of animals, attracted the no* arc annually sold in the Spanish provinces- The 
tice of the Romans; and Herodotus mentions Cadres and Hottentots are alike skilful with the 
boats of this kind on the Tigris and Euphrates, roots of plants. Thus it does not belong to Euro- 
But there was this difference, that the former peans to rival an uncivilized tribe in the exorcise of 
seem to have been of the ordinary figure of a a simple art- But of aii materials, osiers or willow's 
boat, win reas the latter were round and covered are in most general use. 

with bitumen. Roa*s of this shape, about seven Osiers, employed for basket-making, are cither 
feet in diameter, are used at the present day on taken entire, cut from the rd£t, split asunder, or 
these rivers; and boats of analogous construe- stripped of their bark, according to the work to be llMKll, ® # 
tion are employed in crossing tin* rivers of India, produced; but in the latter case, they are previously 
which have not a rapid current. At Hurrial, a soaked in water. The stripping is performed by 
town on# the western side of lliiulostan, the river drawing the willows through an iron-edged implc- 
Toomhuula is' not fordable from June to October; rnent called brakes, which removes the bark, and the 
during winch interval round basket-boats are used willows are then cleaned, so far as necessary, by the 
to transport people, go? ds, and cattle, to the opposite manual operation of a sharp knife. Next they are 
sides*. They are of aft sizes, from three to fifteen exposed to the sun and air, and afterwards placed 
feet in diameter, hv* {-fegllcm, not being above three in a dry situation. But it is not less necessary to 
feet in depth ; and some Yvjl carry thirty men. They preserve willows with their bark in the same manner, 
are of very simple const ruclYofif *A“nt\$ fewiutf pieces , for nothing can be more injurious than the humidity 
of split bamboo, twenty for example, are inherent in the plant ; and previous to use. they must 

tin: ground, crossing each other mar the centre, aft be soaked some days in water also, 'flu* baiked or 
there fastened with thongs ; the ends of the bamV white osier is then divided into bundles or faggots 
boos are then elevated by several persons, and fixeijjl ‘'according to size; the larger being reserved to form 
asunder at due distance by means of stakes, in which Vhe strong work in the skeleton of the basket, and 
position they are bound by other long slips of bamboo. \fhe smaller for weaving the bottom and sides. Should 
The latter are introduced alternately over and under tk * latter be applied to ordinary work, they are taken 
the pieces first crossed, and tied at the intersections whole, but for implements of slight and finer texture, 
to preserve the shape. This being completed, begin- each osier is divided into splits and ska ins ; which 
ningfrom the bottom to the centre, the parts above the names denote the different degrees of size to w hicli 
intended height or depth of the basket-boat are cut they are reduced. Splits are osiers cleft into four 
off, and it is liberated from the stakes reversed, and parts, by means of a particular implement employed 
covered with half-dressed hides sewed together with for that purpose, consisting of two edge tools placed 
thongs. Nothing can be more expeditious or more at right angles, whereby the rod is longitudinally 
simple than the fabrication and materials of these divided down the pith. These are next drawn 
vessels, if they merit thut name. One may be made through an implement resembling the common 
by six men in as many hours. Only tw r o substances, spoke-shave, keeping the grain of tlx* split next 
almost always accessible, are used, — hides and bam- the wood or stock of the shave, while the pith is pre- 
boo. They are navigated either by paddles where sented to the edge of the iron, which is set in an 
the water is deep, or arc pushed over a shallow oblique direction to the wood : And in order to 
bottom with long poles; and the passengers with- bring the xplit into a shape still more regular, it is 
in are safely transported, being kept dry by planks passed through another implement called an upright, 
and pieces of wood at the bottom. The basket- consisting of a Hnt piece of steel, each end of 
boats on the river Kristna, in the same country, arc which is fashioned into a cutting edge, like that of an 
about twelve feet in diameter, and four feet deep, ordinary chisel. The fiat is bent round, so that 
Whole armies are thus enabled to continue their the two edges approach each other at a greatei or 
inarch, and even heavy artillery has been in the same less interval by means of regulating screws, and the 
manner conveyed across rivers. Sometimes the whole is fixed in a handle. By passing the splits 
boats are towed by bullocks fastened to them, and between the two edges, they are reduced to skains, 
goaded on in the proper direction. We may al« the thickness of which is determined by the interval 
so observe, that in different parts of the world, between the edges of the tool. All the implements 
whole houses, cottages, fences, and gates, are form- required by a basket-maker arc few and simple : they 
cd of basket or wicker-work. On the Continent, a consist, besides thc'proceding, of^knives bodkins and 
two horse curiiuge, called a Holstein w aggon, of drills for boring, leads for keeping the w ork steady 
very considerable size, and fit to carry several per- while -in process, and where it is ot\small dimen- 
sons, is composed solely of basket-work ; the same sions, a heavy piece of iron, called a beater, which is 
is done in Britain with regard to the bodies of employed to beat the basket close as it js augment- 
gigs; and an appendage of the ^age-coaches is litc- cd. Thus a basket-maker lias this great advantage 
rally designed the basket ; betides a vast variety of over many other artificers, that he can establish liiin- 
works on a smaller scale. self in his profession at the most inconsiderable ex- 

Muteridh In respect to the materials employed, besides those pence either for tools or materials. 

employed, spicilied as belonging to the ruder natiou.-. there are An ordinary basket is made by preparing the re- Method o’ 
many which are equally the product of nature and quisite number of osiers, and preserving their length 
art. Twig*, branches, straw, and whalebone, are all considerably greater than thut of the finished work, 1 ”** 1 "^ 
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They are ranged in pairs eft the floor parallel to: 
each other, at small interval^, in the direction of the 
longer diameter of die basket ; and this may be call- 
ed the woof, for* as we have said, basket work is lite- 
rally a web. These parallel r^ds are then crossed at 
right angles by two of the largest osiers, with the 
thick ends towards the workman, who places his foot 
upon them; and weaving each alternately over and 
under the parallel pieces first hid down, they are 
by that means confined in their places* The whole 
now forms what is technically called the slat or slate, 
which is the foundation of. the basket. Next, the 
long end of one of the two rods is taken, and wove 
under and over the pairs of short ends all round the 
bottom, until the 'whole be wove in. The same is 
done with the other rod; and then additional long 
osiers are also wove in, until the bottom be. of 
sufficient si/e, and the woof he occupied by them. 
Thus the bottom, or foundation on which the super- 
structure is to be raised, is finished ; and this latter, 
part is accomplished by sharpening the large ends of 
as many long and stout osiers as may be necessary to 
form the ribs or skeleton. These are forced or 
plaited between the rods of the bottom, from the 
edge towards the centre, and are turned lip in the 
direction of the sides; then other rods are wove in 4 
and out between each of them, until the basket 
raised to the intended height, or, more corroctb'f 
speaking, the depth it is to receive. The edge - r 
brim is finished by turning down the perpendicular 
ends of the ribs, now protruding and standing up 
over each other, whorob)’ the whole are firmly and 
compactly united. A handle is adapted to the work 
by forcing two or three osiers sharpened at the end, 
and cut to the requisite length, down the weaving of 
tlte sides, dose together ; and they are pinned fast, 
about, two inches from the brim, in order that the 
handle, when completed* may be retained in its pro- 
per position. The osiers are then either bound 
or plaited, in such fashion as pleases the taste of the 
artist. 

'fins is the most simple kind of basket ; from which 
oi lit rs differ only in finer materials, and nicer exe- 
cution ; but in these there is considerable scope for 
taste and fancy, and implements arc produced of ex- 
yrme neatness and ingenuity in construction. Some 
are formed of twigs or straw entire; others of sec- 
tions, split of various thickness, coloured, plaited, or 
plain ; and baskets of endless variety in size, figure, 
and texture, are fabricated according to the artist’s in- 
clination. The stains are frequently smoked and dyed, 
either of dull or brilliant colours, and, by intermixing 
them judiciously, a very good effect is produced. 

From the simplicity of this manufacture, a great 
many individuals, independent of professed basket- 
makers, are occupj^fi in it ; and, fortunately, it affords 
employment lo the blind in the. several asylums 
est ablishecrJor their reception. Not that persons 
suflering^mvation of sight are incapable of more in- 
gcn**M6 and delicate mechanical exercises ; but the 
^facility of teaching and acquiring the principles of 
basket-making being alike obvious, is one of the 
strongest recommendations in its favour. At Liver- 
pool, where there is an asylum of this description, 
the Art is practised with success ; and in the city of 
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Edinburgh, a number of th£ blind find employment Basket- 
of the same kind, in the asylunf established there. . 

Tlte best materials for, basket** making have been 
principally imported into Great, Britain from France ^ c«aivu. 
and Holland; but the duration of the war induced timvfOti*' 
the inhabitants of this country to endeavour to obtain ers. 
a supply at home. Cultivation of the osier was im- ' 
perfectly understood in England, and in Scotland it 
scarcely received any attention whatever; whence* as 
a suitable encouragement, that patriotic Society, 
whose notice is specially directed to the improve- 
ment of arts and manufactures, some years ago, of** 
fered premiums to those cultivators who should raise 
the greatest quantity, not being less than 6000 plants 
on an acre. 

It became an object with such* £*rftivaJ6rs to as- 
certain, not only the quantity /hat could* be obtain- 
ed, but the quality of the produce, which was of 
the greater consequence, aij many plants, passing 
under the general name of ofi^rs, and even possess- 
ing their external charvtetms, are ill adapted for the 
_ work in^nd^r^^tt^^^hsiderablc light has been 
-(hro;/‘f V oh the subject by Mr Philipps of Ely, who 
jvhfc early rewarded by a premium on account of the 
futility of his observations. He remarks that the osier 
' is a species ol salix, of which there are many varie- 
* ties ; and these may be comprehended under two 
classes; the first containing nine or ten species. 

None, however, excepting one, the grey or brindled 
osier, is of' use. This, in common with the others, 
has a light coloured leaf, but is distinguished by the 
bark being streaked with red or blood colour; and 
it is of late introduction into Britain on the Isle of 
Ely, where the observer's experiments seem to have 
been chiefly made. It grows vigorously, is very 
hardy ami tough, and bleaches well. All the others 
of the same class prefer a wet soil, where they grow 
quickly and large, and will flourish even in the most 
barren kind of peat; but they arc coarse and spongy, 
have a thick pith, and are perishable. Nevertheless, 
they are sometimes used for coarser workmanship, 
and are profitable to those who live in the vicinity of 
places where there is a great demand for osiers, and 
cheap conveyance. During tht* interruption of con- 
tinental intercourse, they were much resorted to 
by basket-makers ; but their inferiority has brought 
the English baskets into disrepute in foreign markets. 

Tiie second class, according to Mr Philipps, contains 
four or five different species. One of these, the 
Welsh willow, is very tough and durable, but not of 
a favourable colour; there arc two varieties, red and 
white ; the former of which is preferred, and forms 
part of every plantation, from its particular utility in 
tying up the bundles of willows, after they have been 
barked or whitened. Their bitterness is such as to be 
a protection from the depredations of cattle. Be- 
sides these, there are the west country Spaniard, 
the new' willow, the French, and red Kent willow. 

The first has been superseded by others of superior qua- 
lity, but experience proves that an acre will carry 2000 
plants more of them, with greater advantage, than of 
some in higher repute. But the best of all is esteem- 
ed the French willow; especially as being most adapt- 
ed for smaller and finer work m baskets, fans, hats, 
and other light articles. It is rather of slow growth, 
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H»ski*r hut extremely taper, pliant, close grained, tough, and 
waking Junible. Great quantities of it are always imported 
' from the continent, its culture being more neglected 
lure than that of others; however, it must be distin- 
guished from a species resembling it, which is cha- 
racterized by the leaves snapping in a manner as 
brittle as glass, when drawn through the fingers. 
Plantations of the French willow have been strongly 
recommended, as forming a useful commodity, and 
being always in demand. Having* attained the re- 
quisite maturity, all willows are cut over and made up 
into bunches in iron hoops, un HI or inches in 
diameter, for the manufacturers, and are sold, either 
in this wii) or in loads; the price being subject to 
fluctuation, according to scarcity or abundance. 

In regard to ihe- cultivation of osiers, very differ- 
ent opinions prevail ; Wiginating, it is probable, from 
too limited experiments* combined with the diversity 
of soil and climate. Mr Philipps, whose opinions 
are entitled to attqp^n, conceives, that autumn 
and not spring is the niostTpVqper season for plant- 
ing willows; the stagnatio^*«0'tde n JTGr^t'S. con- 
siders the true criterion whereby to regulate tTftvqe-j , ' 
riod, but not on account of the set so much as 
account of the trunk ; for if the shoot be severed when 
the sap is in circulation, the parent plant bleeds 
to death. The osiers which he planted in the first 
week of October, he found to have struck roots about 
Christmas, though there was no external sign of ve- 
getation. la prosecuting this subject, Mr Philipps 
observes, that lie made a plantation in autumn, and 
filled up part of the ground which was vacant in the 
following month of March with additional sets. The 
latter were the further advanced in May, but in June 
the autumn plants had the advantage, and continued 
growing well, while many of the others died. Tn 
summer, he remarks, •* when the fibres have been 
formed before the winter, or when a tendency to form 
them has been observed by tlu; swelling of the bark, 
and particularly at the eye, the plant is enabled to 
charge itself with a sufficient portion of the juices to 
answer the demand of spring/* Therefore, he con- 
cludes that the proper rule is to plant as early in au- 
tumn as the shoots may be cut, without injuring the 
parent i>tock. The cultivator lays out the ground 
iu beds or burrows 18 feet broad, digging ditches 
nine feet wide on each side. The upper surface of 
the ditches, to the depth of 1-1* inches, is thrown on 
the beds, and tlu* remainder of what is excavated 
from them is used for turf or fuel. The beds, now 
consisting of about two feet and a half thick of solid 
earth above the surface of the substratum of peat, are 
planted in the following autumn, and produce good 
crops. 

Soil best Experiments have been made by various cultiva- 
snlted for j ors respecting the suitableness of different soils, and 
ihnr». after having borne different kinds of grain. Mr 
Sheriff bus related a profitable mode of culture prac- 
tised by him in Scotland ; and also makes some judi- 
cious observations on the subject in general. He re- 
mark?, that the finest and most valuable twigs can be 
procured only from land cured of chilling, weeping 
springs ; and if the soil is not of considerable thick- 
ih*.ys it must be rendered so by manure. Moderate 
moisture is favourable to the production of fine twigs, 


but water constantly stagnant is ruinous. He pro- Brnkrt. 
poses to make the cuts or shoot9 from 15 to * n * w «* 
17 inches long, and to allow four or five inches '*~ s i'*** t 
to remain above ground, to be cut over by the sur- 
face of the sod, when the heads of the stocks shall, 
in a series of years, have become too bushy. By 
this operation, the vigour of the plant is renew- 
ed in the most decided manner. Mr Sheriff for- 
gets, however, that, in the time he mentions, a 
much greater protrusion from the earth will have 
taken place by the simple vegetation of the plant 
than necessary to leave room for cutting off the head. 

It is necessary, in his opinion, to trim and dress the 
stocks from decayed wood, and to retain only as 
many buds on each as the plant may be expected to 
bring to perfection in length and strength of shoot. 

Thus the superabundant stumps of old wood are cut 
down, the weakest shoots extirpated in November 
and December, or March and April, and seldom 
more than two buds should be left on those selected 
to stand and produce the next summer’s growth. 

He considers the leading errors of those who have 
attempted the cultivation of osiers to consist in 

nploying improper soil, peat earth, perhaps, or 
>oor hogs ; and also in defective preparation of 
'the soil, though suitable in other respects. Failure 
to ay, besides, arise from planting bad or useless spe- 
cies of osiers; putting too few cuts in the ground ; 
n> electing their subsequent culture, particularly dur- 
ing the first spring and summer after plantation ; al- 
lowing the shoots to be cut over after Christmas, and 
before the middle of March, which may admit of the 
stocks being much weakened by hard frosts succeed- 
ing heavy rains, immediately after the twigs have 
been cut., and before the. wounds from the knife 
have healed. By pursuing a system analogous to 
what is here exposed, In; calculates the profits of 
an ac re of osiers at about L. 18, l()s. ; and he men- 
tions that he contracted to receive a sum between 
L. 2 * 20 and L. 2.50, for the produce of twelve statute 
acres and a half. It does not appear, however, that 
this was an annual crop, and it is rather to be infer- 
red that willows of several years growth formed part 
of it. Mr Sheriff’s experiments and observations 
were rewarded with the gold medal of the Society 
for the Encouragement of Arts and Manufactures. 

Another cultivator, Mr Wade, calculated his profits 
on fourteen acres, which were planted with 12,000 
sets each, at interval* of 26 inches by 10, as amount- 
ing to L. 10 prr acre. 

Among the experiments on the quality of soil may 
be instanced a plantation made in spring, of large 
cuttings, 18 inches long, thrust so far into the earth 
as to leave four or five inches protruding. Part of 
the- ground had been in wheat qfter summer fallow, 
and part, which was also planted, ^ad been sown with 
grass seeds. The plants mode a more ^vigorous shoot 
in spring than at any subsequent period^ and but few 
failed of the w’hole. Those which *uctfteded the 
wheat produced the best osiers, and those- ^Vicli 
were planted among the grass seeds the worst. Both 
stood on a strong clay soil. From the difference seen 
hero, it has been concluded, that, as the cloauest 
ground produced the best crop, summer fallow'tog 
would be advantageous. Another example is give*. 
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I-- “VH WHO M^jrj ' t- “wi'***: ’ ■ - ■— j, -.-.m-.t , w~ * * ----- ;^-.iT i 'r vl - ? — 

fii#t yqar p apparently, i hpdMa Jqi&gs io ; oifcdm- - cfecu^oora^ that they 

,b$Ve iO feet long. - become suitable and adap^e^ fe^ them. There wj 


feremee, pf «■- - - • — —.-''o" .— »■»■ —— ~-t— — j*r* -»?■— ^.-s— » — ■*«• v ♦*». 

They were planted ia^Jhg letter arojrof Marcft, •. hr- little doubt, that, with due notice and consideration, 
ranged in rows, between whichwas sown a crop of,! this plant may great: amelioration by cnl- 

beans. /ftotkjthe interval separating, the plan u and , v tore, . / v J^> t . v >7';. . , 

jhesfc ggq tire arbitrary, as is also,, the extent of! the 7 - All piarifatioria toast be well fenced against cattle, 
plantation, aii4 we rmist likewheadd the quality of as the willow, both shoot arid leaf, is a favourite 
the soS, for experiments have not been made on aWf- kind of food ; - and as sprue particular caterpillars ip* 
ficient scale to determine the fact. The most super- fest the plapt at certain seasons of the year, strip- 
ficml observer can pot fail to have remarked the compa- ping it totally bare, and injuring its vegetation, care 
rative slenderness of all plants crowded together, and should be taken to remove them as effectually as poa- 
the superior strength of those apart from each other, eible. • „ (a.) 

The sets of osiers, for several reasons, should be insert;,. BATHING. In addition to the historical, coo- 

ed in regular rows : their age does not appear im- gnomical, and physical details tf gp“e(?ting the practice 
portant^ and no where is a more vigorous crop of Bathing, which have been inserted im the body of 
produced than from the root of die oldest tree de- the Encyclopedia , we find many investigations in 
privrd of its trunk. In general, previous prepara- the yvorks of some of the latest authors, relating to 
tion of the. ground is profitable ; and plantations its medical and physiologic*! ^fleets, which require 
may thence be formed, which are to be annually cut / to be attentive «ved. 

over for baskets and such light utensils ; but the * A* Aeiifodical arrangement of these, effects, re- 
shoot is allowed to grow two, or even four years, if 'i-\ .'on to the respective divisions of therapeutic 
strong rods are required for larger and coarser work- /agencies, would be of tfre$t use in enabling us to 

if their nature; but such an 
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nmnship. The rapidity and certainty with which, 
this plant vegetates, preserves it iu a manner und'/* 
absolute control, and adapts it particularly for -I. 
variety of mechanical purposes Many cultivate ft 
recommend deep insertion of the shoot into the 
ground ; hut here there is $ limitation ; for if too 
deeply inserted, the vegetation will be less vigorous. 
At the same time, the powerful tendency to vegeta- 
tion iu a willow is rather an exception to ordinary 
rules, and although the lower part he injured, roots 
may spring nearer time surface. But it is not to be 
overlooked, that if a tree be transplanted into too 
deep a pit, the root, instead of striking out new 
fibres, remains inactive, and the tree withers and 
decays ; or if seeds be deposited too deep in the 
earth, no vegetation will ensue ; whereas, even those 
on the surface will put forth a radicle, ami establish 
themselves there. In the former qn.se, tliey either 
lose the gerininativc faculty, or are destroyed ; hut, 
if a tree be transplanted into .a shallow pit, the root 
will spread, and the whole exhibit luxuriant vegeta- 
' tion. These are facts which demand greater atten- 
tion than they usually receive, and the depth at 
which the shoots, of osiers are inserted should he 
carefully observed. Nevertheless, we must repeat, 
that it does appear deep insertion is not equally 
noxious to them as to other plants. 

It is commonly understood, that willows flourish 
no where but with abundance of water. Undoubted- 
ly, adequate humidity is very essential ; but tins ge 


attain a distinct idea ol 
arrangement is, in fact, a matter of extreme diffi- 
culty, for two reasons ; % first f Because the tempera- 
ture, the continuance, aiid the impregnation of the 
bath, are capable of being so varied, as materially to 
vary the nature of the remedy, without any distinct 
limit between its different forms ; and, secondly. Be- 
cause the clitsses of medical agents, to which several 
of these effects belong, are by no means distinctly 
defined ; to say nothing of the additional complexity 
arising from the division of the effects into immedi- 
ate and remote, which is often extremely important. 
The remote effects, however, being of a more gene- 
ral nature, and relating chiefly to the improvement 
or deterioration .of the actions of the whole system, 
it is only the immediate effects that require to be 
accurately analyzed and distinguished ; and these 
we must endeavour to reduce tg some methodical 
classification of therapeutic powers. 

Baths, as depending on water, have been na- 
turally referred t/b the class of diluent remedies, in 
which water is comprehended; and they have some- 
times even been recommended us nutrients ; they 
may also act as excitants of cutaneous sensation ; as 
stimulants, or rather adcfncicn(s 9 increasing the ve- 
locity of the circulation of the blood ; as vtdorifics ; 
as diuretics ; as “ sorbeutia” or sorbefacicnU ; as re- 
frigerants or astringents ; as tonics ; and as velar- 
dapts of tin* pulse, u capacity in whifh some would 
call them rolaxauls; while the) seem in many eases 


nerul position is^fiite erroneous, as. experiment and to be useful as autispauuodks, or to 'relieve certain 
observation daffy testify. 'Wifiows growing in water nervous affections, by something like a narcotic or 
have almoa/invariably a sickiy aspect, few strong or sedative power. We might also refer the mechaui- 
healthv^yons spring from them, and their vegetu* cal' effect of ablution, in removing the natural secre- 
tiojjjsnever so vigorous as when they are at some * jb’ous of the skin, to the dietetic habits ‘conducive to 
Jpstance from it. Every plant has a predilection for the preservation of health ; but this process, though 
a particular place, where the conditions of its aliment highly necessary for our comfort, is perhaps less c&s^n* 
and vegetation concur. The willow requires a con- tially important to health, than has often been iiim- 
siderable degree of humidity, though it will also be gin^d; and, in some particular cases, the practice of 
seen vigorous on drier soils; but the vicinity of the very frequent removal of the unctuous and volatile 
water is an essential quality in selecting a suitable secretions of the skin lias even appeared to be injuri- 
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SU BAT 

Bathing ous 9 and to occasion indolent tuqtours of the abaor- 
bent glands belonging to the parts concerned* 

If we admit that baths are ever, strictly speak- 
ing, either diluent or nutrient , we must suppose 
the cutaneous absorbents to be tbe channels of 
these actions; and the niajoritv^of authors, both 
ancient and modern, have certaiiflP' considered the 
skin as imbibing, with great facility, not only wa- 
fer, but also any kind of substance capable of, being 
dissolved in it; nor is there any doubt that, under 
some circumstances, the cutaneous absorbents have 
been found to possess such a power in a certain 
degree ; but Mr Seguin and Dr Currie have shown 
that, in common cases, very little or no effect is to 
be expected from this absorption ; * that the strongest 
medical agents, wh<rfr dissolved in the water of a bath, 
exhibited no operation on the' system while the skin 
was entire ; and that no perceptible advantage was ob- 
tained from a continued immersion in a bath of nutritive 
fluids, notwithstandiiigthw extreme exhaustion of the 
system, in n case of completely qj>strnr'trd deglutition ; 
and they suppose that where weight had been gain- 
ed during immersion in a bath, the absorption*^* 
casioning its increase has been principally per- 
formed by the lungs, retaining the moisture, which 
they receive ill abundance with the air inhaled. 

The other immediate effects of bathing must de- 
pend on the contact of the fluid with the skin, either 
as simply moistening and softening the cuticle, or as 
exciting a peculiar sensation in the cutaneous nerves, 
whether of touch only, or . of heat or cold, or, in 
some cases, of alight pain, where the skin has been 
previously in a state of irritation, especially if the 
water contains a saline impregnation ; or, lastly, as 
altering the state of the circulation by any of these 
means, especially by the change of temperature ; 
this effect being ateo often modified by the change 
of the position of the body, and by the distribu- 
tion of the pressure or resistance which supports 
its weight throughout almost the whole surface, in- 
stead of its being confined, as usual, to the parts on 
which we sit or stand. The excitement of the 
nerves of the skin appears to he salutary in many 
cutaneous diseases, which are benefited by warm 
bathing, whether in fresh or in saltwater, or in $ul* 
furcous or other mineral waters, as at Harrow- 
gate, and at Baden, arid Pfeifer and Lcuck in Swit- 
zerland ; the bathers sometimes remaining whole days 
in the water for weeks together, until a peculiar 
efflorescence has appeared on the skin, and has again 
disappeared.*)* The mud baths in the north ofltaly are 
of a nature somewhat similar, and are said to be of con- 
siderable advantage in some paralytic cases. But if wc 
allow the truth of the opinion of Seguin and Currie, we 
must infer that there are few instances in which the 
effects of bathing on the system in general can de- 
pend much on the impregnation of the water ; and 
we ought perhaps to. attribute the acknowledged ad- 
vantage or sea bathing in a variety of diseases, in 
great measure, to the mildness and equability of the 
temperature of the sea* It is true, that persons uc- 


chftentally Mtjsd with salt water are itfitlittJe lia- Bathine. 
bl& to take ^i^d ; ind this fact lias been supposed to 
indicate ^mfl^itinlulont property in the contents of 
the fluid; bat,k may be explained; with greater sim- 
plicity, fronr' the slower evaporation of salt water, 
which causes it to corryoff heat much less rapidly 
than fresh* the cooling process being, also retarded 
by. the greater moisture oftbe air. 

; : < Jfn order to determine how far any kind of bathing 
may properly be called a stimulant or; calcfacient, we 
roust consider what are tbe tests by which we judge 
. of the increased rapidity of the .circulation of the 
blood. The term calefacient is, indeed, somewhat 
objectionable, as implying, that animal heat depends 
solely or principally on the motion of the Jbiood, 
which is not, in the present state of our knowledge, 
the most probable opinion ; and besides this etymo- 
logical inaccuracy, the definition of the term, as im- 
plying an accelerated circulation, involves a con- 
siderable difficulty, since we have no means of as- 
certaining whether increased frequency of pulsation 
Compensates, or not, in any particular instance, for 
diminished fulness and strength. On the other hand, 
the operation of almost all medical agents is such as 
o relieve us from this ambiguity in the application 
if the definition ; for wc can scarcely mention any 
lrmcdy which materially accelerates the pulse, with- 
out, at tlie same time, increasing its strength. There 
are?indeed, many medicines which are often designat- 
ed by the vague denomination of stimulants, and 
which have no effect whatever on the circulation, 
but either simply axvaken the nervous energies in 
general, or excite local sensations of heat or pain, 
and this multiplicity of significations is a sufficient 
reason for rejecting the term from a correct classifi- 
cation. It happens, however, not unfrequcntly, that 
astringent and febrifuge medicines will reduce the 
frequency of the pulse, and increase its f ulness ; and 
it becomes necessary, for an accurate analysis of the 
operation Of remedies which affect the circulation, 
to distinguish the accelerants of the pulse from the 
augment atives and the inteusitives, all of which may 
possibly be independent of the production of an in- 
crease of temperature ; and this increase iuay also 
in some cases be produced, at least in the extremities 
and the superficial parts, 'and apparently also in tho 
whole system, without any change in the circulation, 
by the operation of certain remedies, which might 
be called thedptics , if it were necessary to distin- 
guish them as independent agents: and to these 
four classes we might add four others of on exactly 
opposite nature, which might be called retardants^ 
diminutives , and remissive* of the pulse, and psyctics , 
or direct refrigerants; and the h&t four classes 
would belong to a general divisiofl^of remedies com- 
prehending those which lessen thererce of animal 
actions ; a division which it baa not cor&nonly been 
found necessary to establish, for any pracfcnl classi- 
fication of the materia mediea. 

Now, it appears that a hot bath, of a temperately, 
exceeding 98°, the usual heat of the human body. 


* Currie's Medical Reports o?i the Effects of Water , 8vo. Liverpool, 1798, p* 244. 
t Marcard fiber die biider, 8. Hanov. 179$. Traduit par Par ant } 8. Par. 1801, p. 40 , 41. 
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Bftttia** Witte .. v ~ ^ .... , , ^ , 

^VT^meritAtiw of the pulse; feqt probably mt wmifa; we should at preaem te^ a hot bath ; 

tensitiv© ; it may , howov©*,, v^ptfoperly jw? 4 classed *;• V^dbably h» excessively somewhat re- ; 

as a adefoctent, if such a of remedies KemWed; that which is njentwned by Fourcvoy. 

be admitted^ ;l>r Paw 11 say^hat tl bath of iOQ^ ' ^ Cold bfpbsj" he *ay& make the pulse 

rendered tha Vat$e fuller and more frequent ; ,bat/. slur and, *0&k afterwards, ' if they disagree, and 
that, aftct; the bath, it was' slower thanusual; at * 4 . proditt^Vtdi^r^jdie pulam wok ; but if the 
higher tcntperWun*^ the , effect* we ■ it$ n^ore . b^th isijike^to.sirengthen the system, producing a 
marked; a»d id Ma^ard’s tte{feta«*W; terflT the *•’ »t 'tteei^puiwm iie4d6n&e» full and strong, 


results were . Dr Huygarth ofosivdd 

(Marcard, p. 67 h that in a bath of ll 4»° the pulse was’ 
rendered more frequent, and the arteries were evi- 
dently dilated. In Finland, according to Martin 
(Marcard, p. 223), the vapour baths are usually 
heated, to ahout 120°* and they often increase the 


, 

and natural fn p&iafc offrequeijey*” 

* It is, however, remarkable* that the cold bath not 
uncommonly renders the , pulse Very, considerably 
more frequent at the first immersion ; a circumstance 
. which was particularly observed by Athill, f and 
which, notwithstanding Marcard V doubts* has been 

dfMMA Ailltr />nnfiaMM<l t\ J* 42 '*. r*. * > 4-' lMM>AAaA aC 


frequency of the pulse from 70 in a minute to 110 since fylly confirmed by Dr'&cA.kt £ This tecTcase.af 
or 120. Fourcroy mentions a bath of 66* degrees*' frequency seems principally to depend oh the painful 
which must have been of the . centigrade Scajle, sensation of cold occasioned by the first immersion, 
making 151° of Fahrenheit, and not 131°, as Mar* especially while it is incomplete ;»t is comtnoniy very 
card supposes (p. 216), which was followed, an hoar transitory, and is succeedea by a retardation, white 
afterwards, by a fatal apoplexy. , Whatever exagger- / the fulness of tfjg .pulsations is diminished from the 
atiori there may be in this report, it may still serve* first • 

to explain to us the excesses which WCTe frequently v Vh© sudorific effect of the hot bath seeifls to be, in 
committed in the use of baths by the Greeks and * great measure, the natural consequence of the acce- 

Romans, and the pernicious effects attributed to them y ' r “ " ! ° 5 - J - • 

by the ancient physicians, fjippocrates observe- 
(Aph. v. 1 6), .that the too frequent employment tjf 
hot bathiug Causes a softness and debility of the 
muscles, a want of firmness of the nerves, and a 
dulness of the faculties, with occasional haemorrhages 
and faintings, sometimes even terminating in death ; 
and in the Clouds of Aristophanes, wc have a mock 
defence of warm bathing deduced from the usual 
dedication of hot springs {^Hercules, which implies 
a perfect confidence in thl^pinion of the pernicious 
tendency of the practic&>%companicd, or followed, 
as it frequently was, by other indulgences, to which 
it has too often given occasion. This traditional 
condemnation of hot bathing has been erroneously 
transferred by some of the moderns to warm or tepid 
bathing ; and since it has been asserted by authors 
of high celebrity, that air above 60° will generally 
occasion a sensation of warmth, it seems to have 
been inferred that water above 60° must constitute 
a warm bath, and consequently produce enervating 
and debilitating effects. The thet is, however, that 
a bath below 100° is scarcely ever boating in any 
material degree ; and even at 100°, the pulse, though 
somewhat accelerated, is often not at all augmented in _ 


/oration of the circulation, and to bo nearly propor- 
tional to this acceleration, being also favoured by the 
softening of the cuticle, and perhaps by the dilata- 
tion of die cutaneous cxhaUnti. It is principally re* 
commended in rheumatism, and it is also considered 
as conducive to the cure of some cutaneous affec- 
tions ; and when this effect is thought particularly de- 
sirable, it is usual to take the bath late in the evening, 
and to promote its operation by going into a warm 
bed immediately after it. 

In considering these and other changes produced 
in the system by bathing, we must he careful to avoid 
the very common error of applying inaccurately and 
indiscriminately the laws of mechanical and physical 
agents to the effects produced in the animal econo- 
my. Some of the latest and best authors on thera- 
peutics have talked of the expansion of the fluids 
contained in the vessels, iu consequence of the ele- 
vation of temperature occasioned by the warm bath, 
and of the contraction of the vessels themselves by 
the cold bath, us if they were phenomena of the same 
kind, and simply opposed to each other. The truth 
is, that the mean temperature of ali the fluids in the 
body is seldom elevated more than a degree or two 
by the effect of a bath of any kind ; and even if the 
fulness, nor are the subsequent effects materially elevation were ten degvees,,the expansion of all the 


different from those which usually result from an 
equal acceleration produced by any kind of mode- 
rate exercise. It is observed by Galen in Ins Treatise 
on the Pulse (Opp. Vol. III., p, 3. Ed. Has.), that 
u baths, when moderately warm, cause the pulse to 
be full, and spdflg, and frequent ; when excessively 
hot, smallyfnd obscure, , but frequent and blu'd, 
sometimj^r however, after a time, becoming slow, 
i feeble.” Of this retardation of the pulse 
Per y hot bdth we have no experience in modern 


circulating fluids would notiexceed the bulk of a sin- 
gle additional ounce of blood or of water. The me- 
chanical effect of cold, on the other f$nd, would im- 
mediately tend to lessen die tension of the vessels, 
by controlling the fluid contained within them more 
than the vessels themselves ; but this effect, would be 
scarcely more sensible thau the former, even if ue 
allowed that the general temperature might be de- 
pressed 10° or 12 0 , as it seemed to be in some of Dr , 
Currie’s experiments; and the actual contraction^ 


* De Balneo , Med. Comm . Ed. i. 297 , or Marcard by Par ant, p. 66. 
f On Cold Bathing, Marcard , p. 239 ; Med . Comm. Edinb. vi. 62. 
t Medical Collections on the Effects of Cold, 8vo, Lond. 1805, App. 



Ratiito". which- is really observable in the superficial parts 
during immersion in the cob! bath, can only be 
referable to the action ot living powers, which 
full decidedly under the description Of involuntary 
muscularity. Dr Tarry's late experiments have 
very clearly shown the existence of such powers, 
and exhibited their temporary and local action. *< 
He found that, when the carotid of a ewe was laid 
bare, its circumference was 5V5 thousandths of an. 
inch; “ but it almost immediately shrunk, through th& 
whole space which was exposed, so as to become id, 
circumference only .470 j at the same time, a por- 
tion of the artery, before the contracted pari, and 
which had been more recently exposed, was .&S5 ; 
the pulse in the dilated part was very strong and full, 
that in the , contracted part very weak and soft.” 
Dr Parry has chosen to distinguish these effects from 
those which are observed in other muscular parts by 
a peculiar denomination,; but the distinction appears 
to he perfectly arbitrary, and Dr Young, whom he 
quotes as denying the muscitlarjponvrs of the arte- 
ries, on account of the chemical nature of their 
coats, has expressly asserted th« ir muscularity^;}* 
contradiction to the comcIimoiis of Bichat and Her- 
zelius. ( Xlctlicct l Literature, 8vo, Lend. 1813. j>. 50£.) 
Hut by whatever term we choose to denote the ef- 
fect, there is litlle doubt that an unusual degree of 
cold has a tendency to produce such a general con- 
traction of the coats of all the superficial capillary 
arteries ; and the diminution of their diameter must 
necessarily increase that part of the resistance to the 
Woods motion, which is derived from its friction 
against the sides of the vessels, and must, therefore, 
tend materially to lessen its velocity. Again, if the 
contractions of the heart are at all proportional in 
magnitude or in frequency to the quantity of blood 
entering it, and acting as a stimulus to its motions, 
it is not unnatural to Mippo'C that its pulsations will 
be rendered feebler by the diminution of that quan- 
tity, occasioned by the increase of the resistance, 
and that the primitive retardation \rili be redoubled 
by the operation of this cause. At the same time, 
however, that the cutaneous vessels are contracted, 
those of the internal parts must necessarily be en- 
larged. Hence arises the sensation of oppression on 
the chest, with the sobbing or panting lor breath, 
which generally occurs at the first immersion in cold 
water, from the fulness of the vessels of the lungs, 
and which is increased, in some measure, when tJie 
immersion becomes total, by the pressure of the wa- 
ter on the abdomen, and consequently of the con- 
tents of the abdomen on the diaphragm. I rum the 
same cause arises also the pulsation in the descend- 
ing aorta, which has been observed to be much more 
distinguishable after swimming than at times 

(Medical 'Transactions , Vol.V.); the internal vessels 
being distended so as to exhibit the effects of the 
heart’s action more violently, and the heart itself 
beating with more than usual force in consequence of 
the exertion, while the contents of the abdomen are 
compressed, afld are enabled, by the presente of the 
surrounding fluid*, to transmit the pulsation very com- 


pletely to. the superficial partf, to hand is 

applied* , The diuretic effect of a cold bath may 
be partly explained from a similar distension of the . 
renal vessels which must be favourable to the secre- 
tion of the kidneys ; and if the same effect is some- 
times/ produced in a hot bath, when the superficial 
vessels are rather dilated than contracted, it is in this 
.. / case much Jess considerable than in the cold bath, 

' and probably only takes place jn consequence of the 
. increased, rapidity of the, circuktfUon, which affects — - 
the whole sanguiferous system; , 

The glow, which succeeds to the first sensation of 
cold, may be attributed in great measure to the in- 
creased Sensibility of the nerves after a partial tor- 
por, rendering them more susceptible of the sensa- 
tion of heat, which is always relative to the actual 
temperature of the skin ; but it appears, from Dr 
Currie's experiments, that there is also sometimes a 
real increase of heat as measured by the thermome- 
ter; aud it isjprobable, that the causes concerned in 
fc the production of animal heat are called up into a 
Pmore vigorous exertion, in a strong constitution, 
whenever they are required for the purposes of life ; 

\ so that they first supply the superficial parts of the 
\ body during the immersion, with as much heat as is 
v iy?cessary to overcome the painful sensation of cold, 
tyid afterwards, by a continuation of the same action, 
occasion an actual elevation of temperature above 
the 4 natural standard. Dr Currie found, that, during 
the affusion of a bucket of cold salt pater on the 
heads and whole bodies of two healthy persons, no 
depression of temperature was observable ; but in a 
minute or two afterwards, although they remained 
without motion, the mercury rose C Z ° : in a third per- 
son of a feebler constitu&f^ although the tempera- 
ture remained equally u&lfmbged during the allusion, 
it sunk, in a minute after, half a degree. These ef- 
fects seem to be almost entirely independent of any 
change in the state of the circulation, which must 
be rather retarded than accelerated, while the gene- 
ration of heat is increased. It is true, that the heart 
might be called into more powerful action at the 
same time that** the pulsation at the wrist became 
feeble, from the permanent contraction of the radial 
artery ; but the action of the heart would still be ex- 
hibited by the carotids,' undisguised by this modifica- 
tion ; and the cat»tid$ have not been observed to 
beat more strongly in the cold bath than at other 
times, although Dr Currie has remarked, that when 
“ the pulse could hardly be felt at the wrist,” “ the 
*heart pulsated w'itb great. steadiness and due force;” 
a fact precisely analogous to Dr Parry's interesting 
experiment on the carotid of the ewe. 

Warm baths may be classed with propriety among 
the most useful sorbcfacic/it rernddics : but it is not 
easy to decide, whether they are Weeh more active 
in promoting absorption . tKSi other ^dorifics, or 
than evacuants in general.' When the Weather de- 
prives ja. valetudinarian of 1>ia accustomed tfn'k, *the. 
bath often affords him a valuable substitute, 
ing the appetite, and promoting the digestion ; buv - 
too great an appetite, without muscular exercise, is 


- ,-\V, 


* Experimental Inquiry on the Arterial Pulse , 8vo, Batb, I81f>, p. 41. 


Bathing sometimesanevil,- ijwi beenbne of the' . to cbrtifort, ahdieferiUs Os froth fevers; 

* causes of tWiricOnvej^ ait abu «0 atrOng yo«nig ragn in the : eoitrUry will plunge 

1 of bathing/ A., warm ball* bos advah- cold Wetter at once when heated, iwid be much re- 

tage in promoting the a^orpiio^ <# |J^|^iT fluids* ; ; fresbddlty it: * Animate algo wash themselves when 
especially when ' they 81*6 of Hnuti 


if HniitcOTHPprtt > “ as in they are hot, by a natural iostmet, as they eat when 
swellings ; but tbc v most they are hungry, ami sbdk wftfmth when they are 


especially 

cases of! partial nnawcous sv 
important sorbefacieht effect of bathing is exhibited cold. In fevers, if m hod sufficient powers of dLs- 
in tlic cure., of glandular diseases^ for which sea wa- j crimination, we might probably sometimes derive ma- 
ter, whether .in^je/onn of a ' warm or a , cold b&thy/ terjal advantage from the use of the Cold bath, with- 
has long been CoTSWcred as a specific remedy ; Snd opt'jpretyh^g the hot and some 'persons Have been 
there i# no doubt that a residence by the sea side, actually benefited % this remedy- But without a 
with a judicious employment of bathing, and’ the oc- 'more intimate knowledge of diseases than we possess, 
casionul internal use of sea water, or of some cqui- we cannot generally venture on' the practice;, and 
valent remedy, lias been of the most essential service , legst of all iu Jiectic fever, where there Is not strength 
to many constitutions, which l>Avo exhibited these enough to bear the shock. A stout .young man, 
symptoms of general debility and languid absorption’; \havrng a fever, in Warm ‘weather, without visceral 
the tonic and sorbefacient powers of the remedy be- in flam oiati would bring' on a salutary perspiration 
ing happily combined, for invigorating and calling into 1 by bathing In cold water; and if he were in the ha-' 
activity the diminished energies of the constitution. ' bit of colu bathing, he might have recourse to it with 
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The refrigerant or astringent powers, both of warm 
* and of cold bathing, have been abundantly elucidated 
by the late Or Currie, who has introduced the reme- 
dy into general practice, as a febrifuge, especially in 
the form of cold or tepid affusion, with the most sa- 
lutary effects. It is not easy to determine how far 
the contraction of the superficial vessels by the 
astringent powers of cold,* and how far the retarda 
turn of the pulse, which may possibly be dependent* 
on that contraction, are concerned in the auvanut^e 
derived from bathing iu fevers ; but it is at least ob- 
vious that the remedy does not operate simply hy 
the abstraction of heat, since the tepid affusion is 
often more rapidly successful in abating fever than 
the cold. We may also collect from the experiments 
of Marcard, that a bath at about $0° is More effica- 
cious in abating the frequency of the pulse, than at 
any lower or higher temperature ; and these facts 
appear to afford a very strong argument against the 
hypothesis, that the principal utility of the cold affu- 
sion depends on the sudden shock which is given 
to the nervous system. Dr Currie has frequently 
found the pulse reduced by a ‘single cold affusion 
from J20 or ISO to 80 or jjO, and the heat from i Oft 0 
or I0fi° to the natural standard. But he very pro- 
perty limits the employment of the remedy to those 
cases in which the temperature is considerably ele- 
vated, and the arterial system is in strong action, 
without local inflammation ; and where there ja less 
vigour in the system, he often employs the tepid in- 
stead of the cold affusion, or even contents himself 
with moistening the face and the, extremities ; for 
instance, in hectic fever, the hands and feet only, 
which ho finds actually hotter than the rest of tfie 
body. A late writer on consumption has very justly 
remarked how mudffof Dr Currie’S reasoning oh the 
effects of col(Urtft!ning had been anticipated by Ga- 
len, althougyfor want of a thermometer, he had 
not been atffe to employ the remedy in fever with . 
safety./* Bathing,” says Dr Young {On Consump- 
tijf fJiseases, 8vo, Lood. 1815, p. 185), u is very 
-•wongty recommended in the Method of Healing, and 
the process is very minutely described : first warm 
air is employed, next warm water, and then cold 
water, ami lastly, the sweat is wiped off.- When we 
arc fatigued of dried up by exercise* the bath re- 


^thc more confidence ; but, for 'the hectic, it is uu- 
¥ safe, especially when there is much emaciation : thus, 

' in a hot; and dry summer, those who have travelled 
Hu, and are become thin and weak, have no need of 
being cooled, nor would it be safe for them to u$e 
the cold bath without first going into the warm. For 
we seem to be hardened by the cold bath like iron, 
when heated first ; and if we previously warm our- 
selves by exercise, the effect is the same.*’ Dr Cur- 
rie’s relation of an adventure of his own might almost 
be supposed to have been intended as a commentary 
on these remarks of Galen. (Reports, p. 120.) “ On 
the 1st of September 1778, two students of medi- 
cine at Edinburgh set out on foot on a journey, a 
considerable part of which lay along one of the rivers 
of Scotland. They started by sun-rise, and proceed- 
ed with alacrity in the cool of the morning. At the 
end of eight miles, they breakfasted, rested for an 
hour, and then resumed their journey.’ The day 
grew warm as it advanced, and after a march of eight 
miles more, they arrived heated, but not fatigued, on 
the banks of the river above mentioned, about eleven 
iu the forenoon. Urged by the fervor of the day, 
and tempted by the beauty of the stream, they strip- 
ped instautly, and threw themselves into the river. 

The utmost refresh men t followed, and when they re- 
tired to the neighbouring inn, this was succeeded by 
a disposition to sleep, which they indulged. In the 
afternoon they proceeded, and travelling sixteen 
miles further at a single stretch, arrived at the inn 
where they were to sleep, a little after sunset. The 
afternoon had been warm, and they perspired pro- 
fusely ; but the evening was temperate, and rather 
cool. , They had travelled for some mil^s slowly, and 
arrived at the end of their journey sti.Tened am! 
wearied with their exorcise. The refreshment which 
they had experienced in the morning from bathing 
induced* however, one of them to repeat the experi- 
ment* and he went perfectly cool into the same river, 
expecting to relax his limbs in .the water, and after- , , 
wards to enjoy profound sleep. The consequences . 
were very different. The Tweed, which was so re-; . 
freshing in the morning, now felt extremely cold ; 
and he left the water hastily. No genial glow sucV'V \ 
cceded, but a feverish chill remained for some time, 
with a small frequent pulse, and flying pains oyer the 
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body, Warm liquids and frictions brought on at 
lengdvtjonsiclerabk? heat, and towards morning per- 
spiration and sleep followed. Next day about noon 
they proceeded on foot, but the traveller who had 
bathed was extremely feeble 5 and though they had 
to perform a journey of a single stage only, as »or»C 
part of it was difficult and mountainous, he was 
obliged to take the assistance of a carriage which 
overtook them on the road. It was several' days be- 
fore he recovered his usual vigour.*' \ \ 

The experiments of the same judicious author, 
published in the Philosophical Transactions for 1792, 
afford some striking illustrations of the effects of se- 
vere cold : he employed baths at the temperature of 
44° and 40° ; the natural pulse of the person sub- 
jected to the experiment was about ; 70 in a minute, 
and it was generally raised to 85 or mdrte by the pre- 
paration for immersion ; but in the water it invariably 
sunk to about 65, becoming firm, regular, and small. 
The change of temperature, as measured under the 
tongue, was still more remarkably and greater thara 
could have been expected either from reasbi^ig or 
from former observations ; for the mercury fell, within 
a minute or two after immersion, from 98 0 or 100° 
to 87° or 88° ; it then rose gradually, but not regu- . 
iarly, in a quarter of an hour, to about 96°. Upon a 
second exposure to the wind, it fell to about 9Q°, and 
wa® in one instance lowered 2* inure at the first im- 
mersion in a bath of 97 5°, in which the natural tem- 
perature was by degrees recovered, although not much 
more rapidly than it had risen during the former im- 
mersion in the very cold water ; but what, raised it 
by far the most speedily was the application, of very 
hot water to the region of the stomach. WheD, how- 
ever, Dr Currie himself went slowly into a bath of 
36 °, in a light flannel dress, and remained in it for 
two minutes, no observable alteration was produced 
in the heat of his body ; and this circumstance might 
almost induce us to suspect that the other subjec ts 
of his experiments hud incautiously allowed their 
mouths to be cooled by the inhalation of the cold air. 
Dr Marcard’s experiments (p. 71) not only confirm 
. the fact of the general retardation and diminution of 
the pulse by the cold bath ; but they show that tlie 
retardation commonly extends to ail temperatures 
below that of the human body, becoming, indeed, 
much more remarkable in the tepid bath than in a 
bath of the ordinary temperature of the atmosphere, 
which does not appear to produce the effect with 
equal uniformity. Thus, in a bath at 6 0° and at 63°, 
the pulse was rather accelerated than retarded : iu 
six experiments from 70 n to 80° mclusivo, taking the 
mean of all the quantities, in order to obtain a result 
less liable to accidental errors, and representing ail 
the experiments in a compendious form, the tempe- 
rature was 75°, and in 20 minutes the pulse was 
reduced from 78 to 70 : in four from 80° to 90°, the 
mean temperature was 87°, and the pulsations wore 
reduced in 54 minutes from 91 to 75 ; in three at * . 
$0°, the mean reduction in 36 minutes was from 97 to 
75 : and three experiments above 9O 0 give for a mean 
temperature 92 ?, and a reduction from 82 to 70, ef- 
fected in 35 minutes. Marteau had found a slight 
reduction of frequency at 93°: but at 9(5°, according 


to Dr iP^rrj th^re is contmholy no b 

(Mnrcar iii& 6S.\ ' . ' 

iVot^ySHfcpxpcrixnents Dr Matcard very justly' 
Infers, 1 great variety of cases, the warm 

batlt: only direct and .certain -mode of 

loweflng Uic pulse without inconvenience (p. 88); 
and vre .must be contented with the>nj(>irical know- 
ledge of this fact, without attempting to .explain why 
a terrtp$£ture of more favourable far the re- 
tardation of the pulse,, tHan a nftfch lowettempera- 
tui*e, at; whicb the thcrinomctrical heat would cer- 
tainly be more rapidly reduced. Dr Stock has also 
mode several observations on the effect of cold bath- 
ing on the pulse j but, in liis experiments, the retar- 
dation wasnmfeft loss constantly observable than the 
diminution ; a variation which frequently occurs 
when the temperature (s very low. 

The salutary effects of cold applications, in some 
cases of gout, were well known to Hippocrates, and 
have been more lately extolled by Hoinberg, Floyer, 
and Fietschen: Marcard (p. 256) very properly states 
the objections to their employment, and, notwith- 
standing all that Dr Kinglake has done to recom- 
mend them, they have not been adopted by prudent 
practitioners, except in very recent casts, and in 
young and unbroken constitutions. Aretaeus pre- 

• scribes the uffusion of cold water for giddiness and 

* headache, and it has certainly been successful in some 
obstinate cases of this kind ( Maraird , p. 255) ; and 
ba3 even appeared to be a powerful palliative in some 
description* of mania. In fevers, Dr Currie found 
its effects more permanent than those of the tepid af- 
fusion, although not always so speedy. 

We have ample experience of the Ionic powers of 
bathing in more thun one of its farms ; although no 
more than thirty or forty years ago, the great majo- 
rity of practitioners in Cireut Britain were disposed to 
confine these powers within the limits of the cold, or at 
most of the tepid bath. But travellers in warmer 
countries had often informed us of the invigorating 
effect of a warm bath taken after fatigue ; and Bruce, 
in particular, extolled its comforts and its salubrity, 
from having used it in Egypt. The opinions of Mar- 
card on the same subject were partly made known 
through Beddoe* : Caput Rutnford, in his thirteenth 
Essay, has exhibited, In a popular point of view, the 
benefits which he himself derived from taking the 
warm bath habitually in the middle of the day ra- 
ther than at night; and Dr Alexander Buchan, in 
his work on sea bathing, has assisted in dissipating 
the remaining prejudices against its employment os 
a mild tonic. For feeble or enervated constitutions, 
and far persons who have suffered from greut fa- 
tigue, it is decidedly preferable to the cold bath ; 
but&s the strength is gradualfcrecovered, it may 
often increase its efficacy to Iow9h*he temperature 
by /degrees. We may begin, for in&wcc, with a 
wirqj bath at 96° or 98?, arid lower u*hy degrees 
to 9Q? or a little less; ana. hence the trai&tion to 
the, open sea in the middle 1 of 0 summer’s JSfrrill 
riot be -too abrupt, the water being often heatedra— * 
70? or more on a coast well suited for bathing ; and 
if the* constitution appears to acquire strength under 
the experiment, the hour of bathing may be made 
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Bzibinfr earlier and ca*#er lr until the torepsratore fc no high- 
er than about The tune of remaining ip the 
water may afco be modified according to the powers 
of the conatitvfcioa; a single tomersttm being the 
most easily supported, and a logger continuance in 
the water, till the sensation of cold has subsided, 
ailing forth the feculty of generating heat into fuller 
dcti<nrr^togrriog always not only how the health 
appears tone effected, but which inode is the most 
conducive to thoNdaSsure or comfort of the indi- 
vidual, which will often threw stfrme light on the 
operation of the remedy. In most cases it will be 
found, that where either warm or cold bathing agrees 
with the constitution, it is followed by a sense of 
youth, and vigour, and self complacency, which is 
equally agreeable and salubrious. We must also 
make allowances for peculiarities of constitution, 
tv Inch nm) requite a deviation from the temperature 
usuallj recommended# Thus, there are some persons 
w ho have so singular a sensibility, as to feel a both of 
J 10° not too warm, and to be absolutely chilled by a 
bath of 1 00° : and, in such cases, it w probable that 
at 10 >° the pulse would not be materially accelerate 
id. In other invtmces, the cold bath pioduccs 
headache and dejuc tion of spn its. This incouvemt nee 
u» sometimes obviated by proper evacuations, which 
should also always be pi caused to bathing, whore 
there is any appearance of visceral disease* or of 
congestion of an) kind. The sea water will answer 
this purpose sufficiently well, either alone -or mixed 
with waim milk, or with some chamomile floweis in- 
fused in it, but it had no material ail vantage over 
any other cathartic which may be preferred by tho 
patient. It is also recommended by all authors on 
cold bathing to plunge in head foitmost, and this 
precaution is highly proper where there is any ap- 
prehension of headache, hut m other cases it is of 
little inomt. t. It, after all, the cold bath continues 
to disagree, it will be gene rail) advisable to exchange 
it for the wa r m , and alter a time it may be proper 
to give the cold a second trial. 

It lb unnecessary to dntei into a minute detail of 
the diseases in which bathing is useful as a tonic. It 
is, however, particularly indicated nl a variety of 
complaints which aie peculiar to femateb; and to 
vjeakly childien, especially such as are ricketty and 
scrofulous, sea bathing is most essentially necessary. 
On the other hand, cold bathing w almost universal- 
ly to be avoided where there is any consultive 
disease, or an> inflammatory affection of any of 
the internal parts; an exception which is easily un 
der&tood, from the natuial tendency pf cold to cause 
a congestion of blood ui the voxels of those, parts, 
m consequence of the contraction of the superficial 
vessels. The sucloijflc effect of the warm bath, fol- 
lowed by the rpfriger&nt quality of the tepid, and 
the tome powyfiT of the cold, exhibit a succession of 
remedies npmy analogous to the mode of treatment 
which iy.i*ualfy found to be most successful m fevers 
of jTttiious kinds; in most of which we begin with 
"• Morific medicines, and proceed to astringents and 
tonics. Hippocrates, in his book on the ubc of li- 
quids, observes that gout is one of the diseases in 
which both hot and cold applications afford effectual 
relief; and the remark is equally just with respect to 


some^ato* of rheumatism ; but more commonly, Battue 
best mode of using baths hvmrnmatism is to 
with a both raised, durirtg the immersion, to as high 
a temperature as the patten* can bear, pas to act as 
a 'powerful sudorific, and continue the course, 
when the pain has been relieved, at lower and tower 
temperatures, ending it with cold bathing in the open 
pa. 

Notwithstanding the acknowledged utility of warm 
bathing in a variety of circumstances, there may pos- 
sibly have been some exaggeration in the marvellous 
opinions which have been sometimes entertained of 
its utility for the prolongation of life. Galen has 
indeed mentioned a number of persons who had at- 
tained a .great age, and who were in the habit of 
making daily use of the bath, which is enough to 
prove that such a habit cannot be extremely perni- 
cious; and if we supposed a constitution to retain 
all its energies, but to have^tbem concealed and ob- 
scured for want of pioper stimuli, the warm bath 
I night tend to remove the evil . but it is more natu- 
ral to believe, tfatft the approach of old age has a 
tend* icy to weaken tjie radical powers of the con- 
stitution, which cannot afford to be roused into dis- 
proportionate exertion ; and to apprehend, that the 
temporary vivacity and activity, superinduced by 
any foreign agent* whether by warm bathing, or by 

* a removal to a warmer climate, would only tend still 

* more to exhaust the already diminished store of 
vitality. 

The nm colic and sedative , or specifically antispas- 
raodic effects of bathing are most effectually exhi- 
bited, in ordinary cases, by the warm or tepid bath, 
which is often empJo}cd foi the relit f of pnm, and 
for the removal of any irregular oi convulsive affec- 
tion. Possibly also the effect of the warm bath in 
xetardingthe pulse nmy be partly derived from its 
sedative power as affecting the heart , and if we take 
this connexion for granted, we may infer from it, 
that the ahtispasmodic effect will be nio&t advanta* 
geouaty obtained from a bath at 90°, which has been 
found to retard the pulse the mo&t effectually. But 
where there is internal inflammation, it may be de- 
sirable to dilate the superficial vessels by a bath 
somewhat hotter than this, so as to relieve the inter- 
nal parts from a part of the fluid which distends them, 
but without increasing the velocity of the circulation 
by too high' a i^tnperafcure. The cold affusion is 
also a powerful remedy m many cases of tetanic 
disease. Hippocrates Mpk, v. 21) has remarked, 
that it often creates a glow which overpowers tho 
convulsive contraction, especially where the subject 
is young and athletic, the weather hot, and the dis- 
ease independent of local injuiy ; and the modern ex- 
perience of Di Wright and Dr Currie has confirmed 
and extended the obseivatipn. In another passage 
he tell us ( Aph . v. 25), that the abundant affusion 
of cold watei generally relieves and removes swell- 
ings and pains in the limbs as well as spasms, pio- 
dncing a moderate degree of torpor, which super- 
sedes the pain , but, m fact, the relief of mflanima- 
to»y affections by cold is rather to be referred to its 
astringent than to its sedative power*. This >*, in- 
deed, a point which has been much discussed by mo- 
dern theorists; but it must be confessed, that ml our 
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theories arecfc little importance' in pbyftjc, arty fur- 
* ther than o$' they assist us in rfeftriy comprehending 
and distinctly remembering tlm- ■ facts, which we de- 
rive ffofoimrq^diate experience in the treatment of 
diseases/ ' (v. n.) 

BATJvEARS, or BATTIES, a people of the north 
part of Hindostan, inhabiting a country which ex- 
tends about 200 miles in length, and 100 in breadth, 
and of which the capital is Batneer, situate, accord- 
ing to some authorities, 1 70, and according to others, 

8 ly miles west -north -west of Delhi. This country 
comprehends part of the province of Delhi, Lahore, 
and Aj nicer. 

The Batlies present many peculiarities in manners 
and customs, distinguishing them from the other 
people of Hindustan. They seem to consist of three 
different races; the chief arc Itajpoot Mahometans; 
the common people Jttuts, who have adopted the 
same religion; anil the cultivators of the soil arc 
culkd llyis, a very peaceable and inoffensive class. 
But in general they are characterized as shepherds ;* 
and although principally restricted to the territory « 
whence their name is derived, various tribes of’them 
are to be found in the Punjab ; as they are also scat- 
tered over the high grounds to the east of the Indus. 
But great obscurity prevails in every thing regarding 
them. 

The Bfttties are Mahometans, and highly venerate 
the memory of a certain saint, Sheik Forced, who 
nourished in the fifteenth century; and it is said, 
that however adverse to their natural disposition, 
should any one, in invoking his name, claim their 
protection, it is never withheld. Vet their cus- 
toms, in other respects, are at variance with those of 
the Mahometans ; and particularly in the females ap- 
pearing, without any reserve, unveiled in public, and in 
their associating promiscuously with the men, as in 
other countries. The wives of the Rajpoot chiefs form 
an exception ; and it is reported among these Raj- 
poots, that their ancestors migrated *omc centuries ago 
from the district of Jesselmero, and after various vi- 
cissitudes, settled in the Batneer country. Most of 
the inhabitants under their rule were originally Jauts, 
dwelling on the western bank of the river Sutledge, 
in the twenty-ninth degree of north latitude, anil 
who have not been known long in the portion of 
the peninsula now occupied by them. Having em- 
braced the Mahometan faith, they were invited by 
the ancestor of the present Rajah of the Battles to 
cross the river about a century ago, and settle in his 
country, where their posterity still reside. The Jauts 
constitute the lower orders of the people, and are 
treated with great moderation by their superiors. 

The whole territory, extending ns above described, 
is apparently under the dominion of a supreme prince 
or rajah, whose authority is acknowledged by in- 
ferior chiefs or rajahs; for the term rajah, in 
strictness, applies to none but those invested with 
a paramount rule. This potentate ran bring 
520,000 or 30,000 troops into the field, but quite 
undisciplined, and despising the necessary prin- 
ciple of subordination. His revenue chiefly arises 
Bom the plundering of his troops; for their wars 
are directed more to predatory purposes than to 
an open contest; and the rajah, instead of repress- 
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U. this iiivnenae . ^6^ 

W' spoils. When ftthmgera oliseiyed tp NfVfW 
t, that the soil and agriculture of his country were J 

sufficient to enable his subjects to enjoy plenty, lie 
replied, that the number of Rajpoots in his service 
is >o considerable compared with the itipss of the 
people , that, should he attempt to restrain the depre- , 
datiom of die latter, the .subversion of his {yvr^uuuio- 
rity might ensue, because it. wouljjrdie interfering 
with old and established custooraff* The rajah who 
made this remark was in every respect a good and 
humane character. 

But the people over whom he rules are by no 
means entitled to the same repute ; they are of a 
cruel, savage, and ferocious disposition ; they enter- 
tain an utter abhorrence of the usages of civilized 
life ; they are thieves from their earliest origin, und 
during iluir predatory incursions into the neigh- 
bouring districts, do not scruple, though unresisted, 
to add murder to robbery. This systematic plunder- 
ing produces a revenue of above L. 180,000 per an- 
num to their princes, at least that is the, conjectural 
amount, for there are no data whereon to form exact 
calculations. 

Many of the Bat ties appear to be entirely nomadic, 
changing their residence from place to place, as sub- 
sistence fails. Their exports are horses, camels, 

^bullocks, buffaloes, and ghee ; and they sell some 
sirplus grain above what is necessary for their 
own consumption; but their traffic is very incon- 
siderable ; and what they do carry on is with the 
petty merchants of Bchadra, Mohur, and other 
towns, through the means of the disciples of the 
Sheik Ferced, their favourite saint. A large portion 
of the country is unproductive ; but along the banks 
of the river Cuggur, from Batneer to the town of 
Fut tali bad, the soil is uncommonly rich, and well 
adapted for cultivation. The inundations of this 
river fertilize its banks, and the subsidence of the 
waters leaves them to a great distance, prepared for 
plentiful crops of wheat, rice, and barley, amply re- 
warding the labours of the husbandman. It is tin; 
scarcity of water which occasions the barrenness 
of the ground ; nevertheless, there is more raised 
than the inhabitants can consume. Their horses are 
numerous, but it is computed that they lose a fourth 
of them annually by the sting or bite of a winged 
insect ; for the injured part degenerates into un in- 
curable cancerous sore. 

We are unacquainted with any river of note, ex- 
cepting the Cuggur, which is lost in the snnds to the 
westward of this district. According to the tradition 
of the natives, its original bed being choked up by 
immense quantities of. earth, forced down from the 
mountains, its course, was altered^ 

The chief towns of the Battiea staBatneer the ca- 
pital) whjch lies in a situation almost hvtccessible to 
an enemy, for no water is to be proved within 
1 2 miles, but what supplies the inhabitants ; < buwever, 
it was taken in 1398 by Timour, and more rePBlhJy 
by General Thomas. Their other principal towW—* 5 
are Arroah, Futtnhbad, Sirsn, and Rariigah, and 
there are many forts, which, though defenceless 
against the skill of European troops, are impreg- 
nable to the irregular marauders of Hindostam 
6 
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Rattips. Numbers of rfic Battios have, of late years, emigrated marched to dislodge them* He found a numerous Bat tit* 

* from their native country, to establish themselves in garrison, and, having brought up Ids artillery, began H 

the western parts of the "dominions f Oude; and se- to batter the place, preparatory to an assault. This, 

veml iimtiliefl of them tire tube met with in Rohilcund. however, the enemy avoided by capitulation, and was 

They are practised travellers, and well trained to it allowed to evacuate the city with the honours of war, 

by the laborious journies undertaken in crossing the while the Hatties were put in possession. In further 

great desert to the west of their territories. These ex- prosecution of the war, several actions ensued, ami va- 

’ ned itiyns a re frequently made by large parties, for the rious fortresses were taken ; but it would appear, that 

purposi^Wsyjredatory incursion on some peaceable one of the llattie chiefs, at variance with General 

country lnorcraaotc ; and they exemplify both skill Thomas, commenced hostilities against him, about the 

and detcmiinationnt attaining their object. Camels period now alluded to; and, in this new warfare with 

previously laden with provisions are dispatched to his late allies, his forces were so much reduced by 

different stations in the desert, which is about I .'JO repeated encounters, that, being scarcely able to 
miles in breadth, and deposited there. The most in- stand an engagement, he fortified Jiis c amps, 'flic 
tclligent of the party, about to follow, are selected as Hatties, after frequent attacks, withdrew their troops 
guides, and receive the most implicit obedience from by night, whereon General Thomas took and burnt 
their companions during the journey, which closes Futtahbad, and other place**, and might have occu- 
at the frontier of the hostile country, or rather that pied the whole country : but a neighbouring chief, 
to which their hostility is directed. The guides, having concluded an alliance with the Bailies and 

by long experience, become expert, without com- sent 1000 cavalry to their aid, General Thomas re- 
pays or land-mark : they seldom fail to conduct the treated to Jyjur, a town within life own territory, in 
party to the appointed station where the provisions 'order to relieve hi.* people from the fatigues anil dis- 
will he found, and thence across the remainder of eases of the, preceding campaign. (s.) 

the desert in safety. But should they accidentally BYIJME ( Anthony ), a druggist in Paris, dis- 
miss the points of rendezvous, and those where their tinguislud by his knowledge of chemistry, and b\ his 
necessities shall be relieved, they are exposed to in- practical application of that knowledge, was horn at. 
evitable destruction, and any of their party heedless- Senlis in 17‘iS. He was the son of an innkeeper, 

Iy straying from the rest, become the victims of and wa* put apprentice to the eminent chemist Geof- 
the accumulated evils of hunger, thirst, and liitigue.lt froy. He had not received a regular school cduca- 
The adventurers steer their course by the sun In tion, a defect which occasioned him many difficul- 

the day-time, and by the polar star at night ; and by ties in prosecuting his scientific researches, which lie 

similar aids they are enabled to retrace the way nevertheless did with much ardour. In 1 7*W, he 
they have travelled. Should provisions fail, a bul- was admitted a member of the Co liege of Phar- 
lock is killed, roasted, and partitioned on the spot, in. icy. Soon after lie was appointed professor of 
and, alter a hasty meal, the journey is resumed. chemistry at that establishment, and in lii.s lectures 

Tlu? history of the Hatties has attracted the notice he displayed the excellent arrangement which is 

of lew European authors. They seem to carry on lie- seen in his published works. He carried to a great 
ijnent wars with neighbouring states, and are the extent his commercial establishment in Paris for the 
mo it. formidable enemies that oppose the ltnjah of preparation of drugs for medicine ami the arts, such 
Beykaneer- The latter invaded their territories as the acetate of lead, the muriate of tin, mercurial 
some years ago, blit without success, which is not salts, and antimonial mixtures. At the same time, 

MirprMng, considering the comparative smallness of he published papers on the crystallization of salts, 
the force which he can bring into the field, and on the phenomena 'of congelation, on those of fer- 
tile nature of the country. Temporary advantages mentation, on the combinations and preparations of 
weix*, not withstanding, obtained over the Hatties, and sulphur, opium, mercury, boracie acid, platina, and 
the Hey kanccr Rajah erected a fortress in Batinda, Peruvian bark, on tlie metallic oxides, the acetates of 
which, if not within their territory, is on its imine- the alkalis, on emetic tartar, on vegetable fccula, 
diate coniines. This contributed to overawe them and on vegetable extracts. In consequents of these 
for a time, and repressed their incursions into his scientific works, Baumc w*;^ elected a member of the 
own domains; as, independent of the garrison, he Aeademv of Sciences. He wrote a great many ar- 
>t , atinncd a large body of cavalry in the fort, whose tides in the Dicfioiitntitr </. * Aria ct Met /#r.v, anti had 
frequent sullies and captures of cattle annoyed the previous!} published several technological papers, 

Baltics so much, that they contemplated a total namely on dyeing, on the gilding of dock-work, on a 
emigration from their own country. But a mill- method for extinguishing fires, on the mode of keep- 
tary adventurer, George Thomas an Irishman by ing corn, on buildings of plaster, on soa A . -making, 
birth, who, endowed with singular talents and intro- on clay, and on the nature of soils fitted for ugricul- 
pidity, had foun^?d an independent state in the north- ture. He made numerous experiments along with 
west of India #for himself, w r as then at war witfi the Macqucr, for the purpose of fabricating in Franc e a 
province of Beykaneer. Having reached its frontiers, porcelain equal to theJapane.se. He c.stablidud the 
the Bathes solicited in’s alliance, and, to induce him first manufactory of .sal-ammoniac in France, a sub- 
to Espouse their cause the more readily, offered him stance which before that was obtained from Egypt. 

'r«/,()00 rupees, if he would reduce the obnoxious fort. He was the first who devised and set on foot a pro- 

ir appears, that the Beykaneer forces were now mas- cess for bleaching raw silk. Having acquired a 

«vrs of Batneer, the capital, whither General Tho- competency by the success of these different under- 

mas, who hail accepted the proposals of the Hatties, takings, lie retired from trade, and ch voted his 
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itamn time to the application of chemistry to the arts. 
! : lie improved the process lor dyeing starlit at the 

U.a.Mi • nmnuiactory of the (rol)ciiiis, and he publrlud 
a cheap piocess tor purifying saltpetre. He be- 
stowed until) lime m ibimmg tin .urometer ii* 
tt nded for general use; ami publislu d a pmcc-s 
for obtaining a nuJil it cilia limn the hur-e-i he.- 
mit . ]»\ th.* rt v ill ut >11 hu lo't In*- ibitunc, hut 

w not tlu’i'chy d: InuiUncd : Mils cal unit) ltd him 
to resume ins trade. Ilf was ilios. n a t orri spoiuU 
c nt of tiie Institute hi I7. , J , k lie difd in I HO l, at 
the age of 7<). He was temperate, regular in ins 
1 1 : 1 1 > 1 1 s, and arrive. Man 1 , of ins papers ate puhlMi- 
cii pi tlie Mi»iuin'\d f /* . /« iidnntc tit v St it m r.v. ()l 
in'- M'parate pufoln atiore. the lb. lowing ma\ be mm* 
tinned here : Di^t i Lit uni I'/'.tfiCty in I'inio. 

/'////; dun rnJh\ tic ( •/>./» J’aj u i»irn l ' , (r, J7.*>7*m 
i Jmu. Ojij^ndi s tic (htnucy 17f)H, in Mo. l.'c/mr % 
7.' Phtu Mtnic 7 fit o> ttj’-c ct / */ • .*/ ujnc, ^ \o!s. Mu. 
('ft/ni/c l’\i pn nm nttilc it lini !’> vel-’. in My, 

I ; 7;;. This la^t is iiwlujnaled. on account of the 
many improv ement.s which have *b« ru in. ale in the 
stieiiee of chemirlrv since its publication; but his 
I'.inin nt.s iif r!itin>ii,i i/ nil* stilJ useful, as a good dis- 
pensary, written with method and clcumcs.s ; the pro- 
n'^is arc well described, and the lbnnuhe propi 1 1 \ 
dismissed. lie did not adopt the l.uvoMcri in No* 
nieiielatmc. (v.) 

I rll , BAVAIilA. Thw country has undergone several 

IIi '. n. \t*;*\ le ftiarkablc changes v\ it ik in the bet forty years. 

'I lie liM of these polite «d agitation' , in point of lime, 
and till' gicalc‘1, pi 1 haps, in point of general in- 
leiest (lor, in those duy^, the Luropeaii public vvtic 
not accustomed to the making and unmaking of go- 
\ v rmnents), was the disputed succession in tile tear 
I •; 7 s. It was nccasioncd by the ext mt tion of the 
r .going branch, hv the death oi the Idi 1 tor, on I “t 
1 ). etniher 1777 * The right of succession, on tin* 
part of the collate! al heir (the lMIatinc of the Killin', 
admitted of 110 doubt ; but various lids, obtained at 
successive intervals by Bavaria, were of st nature to 
he considered m the light of Imperial proper!}, on 
the failure of the direct line- Inis, however, was 
but a small pint of the ixpiited change — the I lou^e 
• of A 11st 1 ia, having long cast an either eye on a pto- 
\incc which Jay so conveniently for annexation, and 
winch had so ofti 11, by the intlueiiee of France, 
proud a thorn in its ■ Me, w«is impatient to avail 
itself of this oppoitun:.) .of obtaining possession 
of Havana. l.iltle opposition was to lie expect- 
ed from Fiance, the young king (Louis AVI.) being 
married to a shirr of the Lmperor Joseph ; bur a 
very dilferent eondm t wa» anticipated from Fiedcnek 
11. 'This w ulike si> % t rcir.ii, though now approach- 
ing to his 7utii par, e.mie Ibivvard in suppoit of the 
independtuci of H.-umia with all his ciiar.icft 1 istic 
decision and though uiiMippoi ti d h} tin heir of the 
late Lie: tv)». ‘bund u.ea.is, hv dint of military and di- 
plomatic cm ition, to indum iln* cabinet of Vienna 
to desist from ih« v . u! p,nt .'t its ambitious pic- 
tensions. Had L: gen.d in in so sit unfed as to come 
forward nit/i (hi nppi a/.uic- uf i/Kcicnt lO-operatinn, 
tin 1 mutter uou/il h .iw ln\ n speed ly brought to 
issue; but we were th. n n.)bro.,t d wiiii our .Ameri- 
can colonies, ^() f /i;it tin 1 ubj:.ct of the IVusbian 
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canif. was not attained without forirfdable nrma- 1'avaiw 
nients. ax\d ;i repetition of mnmcuvics indicative of'' 
Inutilities on n Jfir^e scmIc. Fortunately, Iiowever, 
the muembrancc of the sewn years* war, the rccol- 
hcuon of the firm stand made hv Frussia, and the 
disposition to resist a nctMv n;cul In the smaller courts 
of (iennany. had the eilcct of producing tin adjust- 
ment without bloodshed. 'Ihe part iui Ians of this in % 
teri’stin^j episotlc in (lerman histoiv, a^’^’vcn’ai 
considerable length in a paiuplih^prCfy published, 
under the title ot‘ Mnnutie Hi^fnyur tic lit A r*jo- 
ciahot: ca 177 ^, 'I'jd tic In Suecc^imt dc In lic- 
Vicn*. 

From the time forward, Havana remained in pro- 
found peace until the French Kevnliition rouseti C i c ; - 
manv to aims. The Llcctor. ahiicuph paeiticnll) dis- 
posed, fit it nect>sury to join a cause embraced h) 

Au.-ti.i and Lngland. and continued In jit ln^ eon- 
tm;' ( e.it tight along with the Jmpi nalist s. until the 
Fit n. h fnimd the means of making tin ir way into 
tin* inti iinr ol tin' empire. Uis lirst departure from 
* the alliance tool, place in J 7‘lb (August), when 
Moivau :id\am cd with a poweilbl army to his capi- 
ta!. and toy. eluded a treat) lor a cessation of hosti- 
lities at a moment whin the Fuuch tu re expected 
to invade the Austrian slates in three diriment di- 
rt it inns. ’I his time, however, the project of invasion 
faded, the annie-s hi in«» itjt* much divided, and one 
■Cof the gem nils (.lomd.iii) being ill ijiulilied to im el 
a moment of emcigeney. 'file peace ol* ('ampo 
Formio vvas concluded iu \t year mmcriireii . -lances 
that began to favour tin* iidliunte t»f Lrauce in 
(icrm.iny. and partiiml.irly in Havaria. 'l’ins pr.me 
lastetl haidly two \e.u*s; and, in the second war, 

Jourtl.m advanced once more (March I7pj)) to ex- 
perience ik vv defeats at tin hand of the A usti ians. 
r l'!us army bore the high-sounding name of . hn>u r 
dc l I xtcidimi dc l liiiipnc, hut its composition 
bore many marks c if the corrupting influence of 
an interval of peace and had govt rnment. Ha- 
vana remained free from the presence of contend- 
ing armi* s for somewhat more than a twilvemonth, 
until Mmeau advanced at the head of a much more 
powerful and better appointed foice. Uis opt r.itimoi 
were crowned by the decisive victory of J lohenlin- 
den, and the influence of Fiance over the em- 
pire too strongly eoolinm d hv the peace of Lunev die. 

It is from the date of lh.it tieat) tl.KOJ) dial we 
are to look for the d.reet inteift*'*! hit ol Bonaparte 
in the atfairs uf tin mteiior of flu empire, uheicthe 
disunion of Austria and Friissia par.di/ed 1 very w . *h 
to iissiit tlu imh pemli nee of the ( u rm.inie name. 

'lliat wish, Iiowever, was not -tt-mul) lilt in Haiaiia, 

■where Bonaparte s eliara* ter was not undei-tood, anil 
where the predominant feeling was .» die. il of An - 
tria. An aliiaive was according- v coutiae!».d he- 
twi'en rciaria and Lrauce; and v,h\ in the summer 
of I tSO.b there lemaiiuil no lartli* r ilmW)t of the hos- 
tile iJ’ov rnu nts ,»f \uMri.t aed Hieda, Hoiuip;'* te 
though; piopir to di ia\ Li. lmdee o| war ^ntii tin 
Imperialist*- h.id *-.)* -ed the li «u.*.‘i « s of his r.ew a?ly. 

The cm.seijiKMice of the (!i’ fc .i^tr*n«s camj a.gi* that t St- 
sued was the agg-afil.'/cm- t ei‘ iVivaiiu In !.'•'■ ccs- 
sion of various p.D\ :- k. s j.a- tin.i t; h and l!u 

cJcvafioii in U ')u ‘ of the Lledor to tin. title el King 
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Bavaria. The subsequent resignation of ihe rank of Enipcror 
of Germany by Francis II. the formation of the 
^ Confederation of the It bine, but, above all, the over- 

throw of Prussia, rendered the power of Trance pa- 
• rainount throughout the » nipirc, and enabled her, in 
* ISO;), to find, even in a German force, the means of 
.ting tlio t Hurts of Austria. The connection of 
. a vuntt^thud France, now farther confirmed by the 
marriage otr^nmarte’s step-son to a princess of the 
reigning family /seamed to rest on an immoveable 
basis, whin the' intoxication of success produced at 
last the nimnoiablc march to Moscow, and made the 
pos"C ssion of unparalleled power the cause and in- 
strument of Its own overthrow. 

'file Bavarian force engaged in the Nubian expedi- 
tion perished chiefly in the latter part of the retreat, 
between tin* Bciv/.in.i and the Nlemen. The horror 
excite d h\ so mehmcliofy an event, and the hatred 
inspired l>\ Bon.-mai tn’s tviannyfor some yeans back, 
created a peneral desire in the Bavarians to make 
common cause v. ith flair countrymen in the 1101 th, ' 
and vindicate the independence of Germany. The 
public, however, both there and elsewhere, imagined 
that the court would not go along with the people : 
and, alter the rupture of the armistice in August 
18I'J, Tavaiia stood ostensibly on the side of Franco. 
Two month* elapsed, before it was discover'd that 
this attitude formed puit of tin* plan concerted wir’^ 
Austria, and discovered to the woild only bv # lhe 
Midden mai cb of the Bavarians to interrupt liona- 
}»ai U retreat at ILuuut. General Wredc com* 
nuimhd on that oteamm with great spirit, and caus- 
ed a severe loss to the French ; but found it imprac- 
ticable to arrest the progress of a ma"s which push- 
ed on in cio-w* ordi r, i(».u*J!t v of flu 1 havock made 
on its llanl.- v.d e\tr« initio.-. 

Ihiv.u.a i < > »v followed, without intemiptum, the 
line of policy mmciiid with Austria, and was net 
supposed to waver fin a moment on the tv mpnraiy 
iTsmnption of power by Honnpaite when he landed 
bom Flba. Nei unexpected abandonment of ldm 
in I .>1.1, is to be atiiibufed to a guarantee from 
|{ii'sj;i and Austria that she would be maintained in 
the po^Lssiou <,f her actual acquisitions, "ubjict, 
lumiver, to pallia! changes, of winch the principal 
wa.- the lestiturion of Tyrol. That count r), pro- 
v erl a. illy poor, attached to Austria with all tin* 

ardour natural to a n tiled and simple population. 
It-' iviinm.M’.m lit was, then fore, a "light s.v nfieu 
for Pi.ivn |, .u, when compared with the fate that would 
have uw.iitid in r had she ventured, like Saxon v . to 
icsi.-t the allie-, 'I'lu* proo< edings ofthe Vienna ( on- 
g i e *s, ;js v. .,11 tc.e \l>- ijiicnt treaties, placed Ba- 
varia on tin fooling <>i a power of const qucnce. con- 
firming {in- till, of flic lung, granting him a share of 
tin* i o>itribuli # ^'i-mone\ jriul by France, and stipokif- 
ini:' the mij j'.ort of a division of' Havanans, uion • 
w ith tin* oilier .ilia s, at the e\pi nee of that rountiy. 

'I in. mill!. a \ o-lubb.dmicnt of Bavaria 1ms lately 
been mis- d to in ■ • > v men ; in pe.uv. it will 

probably be Mime what below the half. The popula- 
tion, iiu hiding tiir late acquisitions, is lauUrstowd to 
cNcccd .'i.oonpHUt ; the icvumc about F l , .‘inn , 1 . miu 
S terling, Cu.\"n!crubie progress has been nnah- dur- 
i’t'., the last hah century iff redeeming the uproacb 


Mill* n\ 
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of ignorance, so long cast on the inhabitants of this, 
in common with the oilier southern provinces of Ger- 
many ; for it must be confessed, that all that we bad 
occasion to lament in regard to the backwardness of 
education and knowledge in our account of Austria, 
is applicable to Bavaria. The misfortune, of both 
count lies has been a bigoted ami ignorant priesthood, 
who, not content wilh absorbing in their own hands n 
very valuable portion of tin* lands ofthe country, have 
all along insisted on the expulsion ofthe Protestants, 
and on ihc observance of I he endless holiday sand ab- 
surd usages which impede the progress of imlu.-lrv.a- 
mong thi.ii’ followers. I fence, a general habit of indo- 
lence, and miserable backw ardness in agriculture; and, 
in point of learning, a complete contrast to the north- 
ern part of Ginuany. It would he wrong, however, 
to carry this unpleasant picture so fur as to represent 
the present generation as woim* than their ancestors, 
or the population as in a state of diminution. On 
the contrary, Munich hopes ere Jong to rank among 
1 the literary cilies^of Germany ; hut ages will be re- 
quired to bring the population on a level with theii 
northern neighbours. « 

Bavaria, like Austria and the rest of Germany, 
has, all along, had the semblance of a representative 
govermmnt, composed of prelate*, noblesse, and de- 
puties from tin* towns. Munich is their place of 
assemblage; but tlu-y have met very seldom for i 
long time p*et. That city contains a population of 
between -10,<M)0 and ."»(>, ur«0 inhabitants, and is one 
ofthe hand-omc*! towns in Girmaiy. 

As to soil, Bavaria is mountainous and woodv to- 
ward" the "noth ; the gioimd rMng in the ihrcciion 
of the Alp*., ami containing a nunibir of In ms and 
maislu with little ihaf b is as yet been brought 
under ullage. To the northward are plains, cMcti- 
"ivc and rich, until we reach the Palatinate, which 
is, in great part, mountainous and woody. 'I he word 
Palatinate being ambiguous, it uuu be well to ab- 
solve that. the Palatinate, prop ib call, d Bavarian, 
lies to the north ofthe Danube, m d ha.- Amhcrg for 
its capital. But the IMienMi Palatinate biloi.ged 
likev. be, until ret cut i xchanges. to the dominions <•( 
this bouse, the late T!c< tor of Bav oia lulling Iieeu 
originally a member of tin* Imporai Diet, in the ca* 
]).K it\ of Elector Palatine, and having, hv hi" sue- 
it^don to the government of Bavaria, combined tin 
po- "C>M o/ih ol thi* two lioiJ"C". Ili" elm I error w as, 
like that of lii< neighbour, the F.mperor Just pm 
dt "U c to introduce improvements without making 
sufficient allowance for the ignoiauee of his subject '. 
He abolished the monastic orders in part" of hi" do- 
minions. which w ei e by no mean* ripe for such a 
change. A great dial ha> been said about the m.: 
sonii and oilier secret societies foiujui .o this conn 
try, at the time of tin* 1 reach lit. volution. ami c.*m- 
billing, .i" was prefinded, tin ii cfioiN with -:n .i. r 
societies in Pi::-"ia, lor the piirpo-e ot "halvii*:, I • 
i'"t.il)!i'Iu d Tin "■* irinidiin. wi*.^ 

timid to think had bill "lend* r found. a. i*. tiiei* 
being very little m toe cond.tmn ot Buvarin to .eaud •> 
promise of succi'-s to so strange a pi eject. D*e 
present King succeeded to ihe KU’cteiaK* itv \ 
be was formerly Duke of Denxpont: 1 , and cousm o\ 
the preceding Fleet or. 
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Biivru. BA YEN (Pkter), a celebrated chemist, member 

the Institute of France, was born in 17‘2J* at 
Chalons sur Marne. lit* showed a great inclina- 
tion to study, artll wus sent by his parents to school 
at Troyes, where he went through a course of clas- 
sical education with success. 

The bent of his disposition was to physical science. * 
He went to Paris in 17 lfj, and became the pupil and 
friend of an eminent druggist. In this situation, he 
acquired a complete knowledge of the profession ; 
ami before the age of thirty, he was appointed chief 
apothecary to the French army in Germany, in the 
seven years’ war, a situation which he filled with in- 
dustry, int' lhgenee, and integrity. 

After the emu lusion of peace, he returned to 
Paris. The Ficnch government had employed Kou- 
elle to name chemists for the purpose of analyzing 
the mineral waters which are found in different parts 
of France, and had allotted funds for this purpose. 
One of the chemises named was Raven, and he em- 
ployed himself ardently in these analyses for seven al * 
years. 1 1 is analysis of the waters of Raivge and of 
Bagncrc^de l.uchon are published ; and besides the 
detail of accurate and well-contrived chemical pro- 
cesses, they contain matter interesting to the medi- 
cal man, to the naturalist, and even to the general 
reader. lie resided at the above-named baths in 
the Pyrenees, whilst he was employed in analyzing 
the waters. The project of the French government 
was not carried further than the analysis of these 
waters, so that the public employment of Buycnnow 
ceased. 

lie returned ro Paris, and made the analysis of 
different minerals which he had collected, chiefly dur- 
ing hi.s residence in the Alpine region of the Pyrenees ; 
amongst them is the nmrble of Campaiv of which 
there are two varieties, the red and the green. These 
are brought from that country to Paris, where they 
make a distinguished figure in ornamental architec- 
ture, as may be seen in the columns of the. palace of 
Great Trianon, in the inteiior of the church of St 
Sulpicc, and in other great building-.. These analyses 
are published in the Mi moire* jircsc/ih's d I* Academic 
par divers Snvtitis, commonly called Mr moires des 
$a 7 'a n s Kt rn cr * . 

Me made most accurate experiments on the oxides 
of mercury, to show that oxidation arises from the 
absorption of a portion of the atinospltcric air. and 
that the existence of the phlogiston of Stall! could 
not be pioved. Lavoisier was present when the ac- 
count of these experiment was read, and was em- 
ployed at the same time in examining the metallic 
oxides, and it was Lavoisier that brought the subject 
into a clearer light, and demonstrated the nature of 
oxygen, and the composition of the atmosphere. 

Bayen published an analysis of tin and pewter. 
In consequence of the writing** of some German 
chemists, fears had arisen amongst the public, that 
the use of these metals in culinary vessels was per- 
nicious. Baycn showed that tin *<e fears were without 
any ground, if the pewter be of the legal standard, 
and be not fraudulently mixed with too great a por- 
tion of lead. 

Mis mode of analyzing minerals required a long 
time ; he exposed the mineral, without being redu- 
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cod to powder, to the action of sulphuric acid at the Bajen 
temperature of the atmosphere; after this action had ' 
continued for a length of time, he got by lixiviation t ^ 
the sulphates formed by the combination of the acid, T 
with the different component elements of the stone. / 
Me did not make use of the trituration of the stone ' 
to an impalpable powder, nor its fusion with caustic 
potash, which facilitate the subsequciijU'^uoh «u 
acids, and which are used with so m^n advantage 
in the processes of modern cIicimMsT The account 
he has published of his analysis will, nevertheless, be 
instructive to the chemical student, although the ex- 
cellent and expeditious methods of Klaproth and 
\uuquelin are those that should be followed in prac- 
tice. 

He enjoyed good health till sixty, and died at the 
age of seventy -six, in the year LSOI. lie was a man 
of sound judgment, of strict integrity, and acquaint- 
ed with sevual other branches oi knowledge In- 
sides that which he particularly cultivated. Then- is 
a collection of his works, entitled, Opusutfcx (If- 
mitjucsi GjWi *- vols. S\o. (*,.) 

BAZL LG HRS, a tribe of Indians, inhabiting dif- 
ft ix nt parts of the peninsula of Hindustan. The ap- 
pearance and inanneis oi mankind are so much diver, 
sided in the various countries where they dwell, thut 
animated controversies have been excited, whether all 
have had a common origin; or whether they have 
sprung from Protoplasts, whose conformation, at the 
beginning of the world, was dissimilar. Some main- 
tain, that, in consequence of the changes pioduccd 
by situation, climate, and circumstances, the pre- 
sent generations may possibly exhibit figure." ami 
proportions altogether different from those that 
distinguished their ancestors thousands of years 
ago ; while others hold that no such diffen nces 
could appear, unless they had actually loured n 
part of tlie original conformation of a race, 'flic 
partisans of either theory have appealed to that 
uniformity of features and customs known to hi* 
continued among tribes, who preserve their own dc- 
si eii* pure and immixed with others, of which the 
Jews constitute a striking example ; and a ease some- 
thing similar, though n >t equally prominent, js that 
of the Bazeegurs. This eia-s of people is recog- 
nised by several appellations, ,»s Ra/.ecgurs, Paneli- 
peree, Kunjura, oi Nut-.: they follow* a mode of 
life, distinguishing them from tin* Hindoos, among 
whom tin y dwell; they also abstain from intermix- 
ing their families v. »*!i them, and ftom any inUr- 
comre by which they can be m lied. The name 
Bazecgur is said to signify a jug:; lor ; some etymo- 
logists find a probable derivation oi conjuror from 
Kunjura, which might ceitainiy find a corroboration 
from the similarity of professions', in Lidia, they are **•* 
dispersed throughout the whole country, partly in 
wandering tribes, partly adhering to fixed residences, 
but the greater proportion lead a nomadic life. 

The Bazeegurs are divided into seven easts, IJhnrec, Uihtoiy. 
Athbhyeea, Byma, Purbuttce, Kalkuor, Dorkince, 
and Gurgwar ; but are the same people, intermarry- 
ing as such, and avoiding alliances with other tribes:. 
According to their own traditions, they descend from 
four brothers, who, finding it difficult to provide for 
their numerous followers, resolved to separate, and 
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Hazeegurs. to direct tlicir course respectively to each quarter of 
^ the world ; in consequence of which, one of them, 
named Sa, arrived in Bengal from Gazeepour or Al- 
lahabad. He took up his abode at Hoogly, and 
having governed his tribe peaceably during many 
years, died at Uncourpoor, whither his posterity still 
, repair to offer up their prayers to his manes. Sa left 
SmiUFAi-w^wIio succeeded each other, and the suc- 
cession Iiavtt^jdterwards regularly passed through 
several generatftJhs at length devolved to Meu- 
bhungee, about fifteen or twenty years ago. At the 
fciune time, some of the casts . considered a woman 
called Toota as the chief of the whole; but the 
power ascribed to the chief seems merely nominal, 
scarcely amounting to restraint, and not at nil to co- 
ercion. Munbhungee only resisted the entrance of 
auv of the people, acknowledging the superiority of 
Toota, to seek a livelihood in the territory occupied 
by his own sect ; and the latter were under the same 
prohibition with respect to the places frequented by 
her and her dependents. Besides those who are 
united into sets or casts, there arc individuals who 
wander about endeavouring to gain u precarious live- 
lihood. 

Jt is not evident, although the Bazecgurs are 
certainly distinguished by their manners and cus- 
toms from the natives of Hindustan, that their fea- 
tures discriminate tlu in as a separate race. Some 
of their women are reputed to be very beautifcd* 
and are thence sought after in those temporary 
alliance* common in the East. The manners of the 
Panehpeive are (somewhat different from those of 
the ttu/eogurs; and some of the sects are more civi- 
lized than others. It has already bum observed, that 
‘bey are not in the exclusive occupation of any dis- 
trict m particular, but their villages or respective 
quarters arc found in tin* same places as those of 
the Hindoos or British settlers. The Panehpeive 
form neat little encampments in the upper provinces ; 
their lints are *mall and regular, and each is sur- 
rounded by a small inclosure or court-yard, gene- 
rally disposed in such a manner that the whole ham- 
let. formed of portable matting, obtains a kind of 
cimimvullation by means of them. 

Rcl.gioii. The Bazecgurs, more especially distinguished by 
that name, are the most civilized of the whole; they 
are Mahometans in food, apparel, and religion. The 
Panehpereo profess no system of faith in prefer- 
ence, adopting that of any village indifferently, whi- 
ther tlicir wanderings may guide tlu in. Some tra- 
verse the country as Mahometan Eakeers, and li\e 
on the ill directed bounty of devotees : and a parti- 
cular association among them, of bad repute or ab- 
ject superstition, has been accused of sacrificing hu- 
man victims. Nolvvi Hist anding their ignorance of the 
cstablUied religions, they seem to venerate a female 
deity, Kali, probably the sanguinary goddess of the 
Hindoos, and may perhaps in this way seek to pur- 
chase her protection. The Bazecgurs are circum- 
cis< d, and have priests to officiate at their marriages 
and funerals, but their knowledge of the prophet Ma- 
homet is very imperil cl, for they can give little uc- 
count of him, except that he was a saint. They 
seem to acknowledge on omnipotent being, and con- 
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ceive that all nature is animated by one universal Ba*ct*pws. 
spirit, which the soul, as being part of it, will rejoin 
after death. At the birth of their children, some 
Bramin, supposed an adept in astrology, is called in 
to aid them in choosing a propitious narue. 

Among the Panehpeive, the marriage ceremony Manners, 
is commenced by the bridegroom repairing to the hut 
of his elect, and calling aloud for her to be delivered 
to him. A near relation, guarding the door, resists 
his entrance, and rudely pushes him away, while he 
is the object of taunts and jocularity; but when his 
patience is supposed to have been sufficiently put ’ 
to the test, the bride is brought out. • Both receive 
an exhortation from the priest to practise mutual 
kindness, and the bridegroom, marking the brides 
face w ith ochre, declares her his wedded wife, and 
she, on her part, docs tin same in return. Tlu* 
little lingers of their hand* are now joined, and a 
scene of merriment, -from which the bride alone is 
exempted, commences, *Bul this consists chiefly in 
the progress to intoxication, for all these people are 
addicted to the mflst immoderate use of spirits; and 
after copious libations, a cavalcade, formed of the 
two parties, whose little lingers are again joined, 
their parents and friends, departs for llunhut of the 
bridegroom. Before the door there arc some enig- 
matical ceremonies performed; the mother of tho 
bridegroom advances with a sieve containing rice, 
paint, jpid grass, w ith which the foreheads of* the 
couple are touched, after being waved around them; 
and the bride is led into the house, before which 
there stands a small fresh branch of the mangoe tree, 
in an earthen pot of water. The meaning of these 
ceremonies is not well understood ; but it is to be 
observed, that the origin of most of the customs of 
the modern races of mankind, are lost in the dark- 
ness of antiquity. Some of the peasantry in Britain 
have various ceremonies both at marriages and fune- 
rals, — such as breaking a cake above the bead of the 
bride, or strewing flowers on the bier of one deceas- 
ed, which have descended from remote ages, and arose 
from sources at this day unknown. When these cere- 
monies are completed among the Bazecgurs, a new 
scene of mirth is resumed; and towards i veiling, for 
the whole day from the breaking of dawn is thus oc- 
cupied, the bride is conducted to her own but, when 
those wlio are able retire; but the majority, and in 
general the bridegroom among them, pass the night 
in a Mate of insensibility on the neighbouring plain. 

loom the earliest period they are accustomed to 
intoxicating draughts; even infants of five or six 
months old are supplied with spirits, though thqir 
mothers suckle them during five or six years; and it 
is not uncommon to observe several children of dif- 
ferent ages hanging on their mother, anti struggling 
to extract their scanty portion of nourishment, which 
is gradually diminished by her o wn insatiable propen- 
sities to the same beverage. Many of the sect* are 
very indiscriminate in food ; scarce any thing is re- 
jected ; dead bursts, jackals, and bullocks, me alike 
acceptable; and it has been suspected that tiny can 
even enjoy a repast of human flesh. Hi wever, this 
fact is not authenticated, and if analogical remaning 
may /bo admitted litre, we thould be inclined to 
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1W oi,!u .. deny it, because* there is no proof that any tribe, 
however suva;:'- i* addicted to anthropophagy, if 
dwelling union j n ninn civilized people . 

Oct i . j i- The chief occupation <»t the P.u/regurs .seems to 

!,, M * consist in feat- of address and ability to amuse the 
public, m whii ii both iiiii l< s and females arc equally' 
skilful. 'the foiiuc** air extremely athletic, and 
tin* women me taught dancing, which, instead of 
the "run-lid moiinns seen in the north, time Con- 
sists principally in a deploy of lascivious gestures. 

ii* not all, the mm are jugglers, tumblers, ai.d 
actors, in which they arc very adroit. The people 
of each Ml, or diaimitis peisonax aie hired out by a 
siidur, or man.i'ier of a company, for a di finite pe- 
riod, unu ialy one year, alter which thev are at 
liberty to join any other party. Hut no person can 
establish a M-t of actors without permission fp.-m tJic 
Nurdar Hmitnli, a < hiefnf the Hazccgurs, w ho ii c*. ives 
a prnpoiliuu ol’ the prolits, and a tribute or fa\ from 
c;u h female, somewhat analogous to what was caihil 
milk-money, a rev emu 1 levied hyJLhe Holy See from' 
licences to prostitute*, (hi the return of a party 
from an exclusion, this mom v is paid to the Nsu- 
<lar Hmitah, who convenes hi* people, and they 
continue feasting until the whole is expended. 
Should any of the managers he su*ptcted of liv- 
ing an unfair account ol ln> profits, a court is a>- 
scmhlcd, where the accuse d must undergo the or- 
deal of applying his toe:, ue to a piece of d-lmt 
iron. It ihus'i.ppears that these ti dies have a kind 
of civil government among themselves ; that each 
of live sets, at Calcutta at least, has a sirdar or 
ruler, and that the whole are subject to the Narikir 
limit, ill. 'Ilic.se sirdars and the chief apparently 

const lute a court lor the trial of infringement of 
ilk ir legulaticns. which may be followed by pu- 
in-iiiiunt. 'i Inis if. on application of tin* red-hot 
iimk thcHi'pictcd manaeu' he burnt, he is diciurcd 
guilty of a trued. which is expiated by a (me, ami, if 
it be an uggiMv aiiil ofleiicc, by the .uliiilinn J pimish- 
i u’.it of lifivii" hi* nose ruldi* d on tlu- gi mmd. *1 be 
ime pi’i-.i'.ty i* att.'.ilud (•' disi Iomu*. s in *li..ngei> 
of m.Utcis w l ich it i' »he intt i\ *! of li i» * ti iIk* to coc- 
e ad. 'I in mu- i* gem rm>\ convoi ted to hijuor : but 
should t ! . t ■ 'i :uiir be uther mu, hie or imwdling 
loi!i*khu:ee it in» , ncdiali , !y . he i.- \n N! i d liom ail 
society ; nr Ik universally r\irral*d. ami cun his 
wile and ihi!tli*f n avoid h’m. lie urn finds coin- 
pli.n.. e : ii>!,-p*us-,!)!e. and iiltlwu h tlu- lhi/eegurs 
] :ipie 1 hcpiMJV*. s on tlu it* hone*-!), ii e conj ctmed 
T,'>- e « .n -Mich (»(*' .isions they do not cm. i lu.r nuiny 
■ ■■ ::p!t»s in acijuum" wli.it is >o c.x.-entid to a wit rlu* 
mei" * u id i of thin liilott*'. Tin mulrl bemg pad, 
is converted to the gw-uvl behoof, and alloril* a new 
oppoi Lunity tor gratify ing th.e stiong proptnsil.i im- 
planted m (lies * people tor aub'iif hipiois. M\ dif- 
ferv no * anion, this m l me the subject of n lei. nee 
ciflur to a j‘iun'i fit! i*r a ci in ral ,.>scmhly : hut hi - 
lore commencing »h. In- mi-*. both plaint il!' : ml fe- 
ll cnia >t must provide a {iu. unity of spirits proper- 
tiera d to lilt* importance of the vase. h he pvly 
non-Miih d ultimately lcui-sth* whole cxpc.nv, and 
tin assembly is rep.. tied v* > :!» the lavcrac •’ :>:< duci d 
b\ the litigants. ► 
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Some of tlie Hazeegurs are own is of land, which r^iz* cgm . , 
they cntcituin a gnat desire to obtain, but they are 
never cultivators. They arc collected, Us already 
observed, into various associations in different parts > 

of India. The dancing girls, however, have non- . * 

jLT ti ki r and settled habitations ; tiny dwell merely in ; 
temporal y r hots, erected near the place of their ex- 
hibitions. The duration of their lives is>*Tpose<l To 
be much abridged by the course oOfffc which they 
lead, particularly from the violeirTexercises practised 
ftom early youth, and Jiahitmil indulgence in intoxi- 
cating drauglits. IJoth males and females undergo 
such a regular progress o(‘ debmicbery, that ii w live 
bcymml forty, and inany do not attain tluir thirtieth 
year- But, from the pursuits of the females being 
productive to their p.uci.ts, their marriage* are dc- 
lern d to a later period than is usual in India. There 
prostitution is frit 1 from that odium and i-onumpt 
which it incurs in Kurope, and chose females who 
arc considered m> unfoitunate and depraved by us, 
are un.ier the special protection of the laws. 1 he 
tcniaii* Ihtzeegurs who are taught singing and dancing 
only, arc under no gj eater peisouul restiaint than the 
common dancing girls of Hindustan > hut the chastity 
of those whose particular di part mint is tumbling, is 
strictly enjoined until tluir place he supplied by 
others nunc youthful. WIkii this substitution conn*, 
i they join the companies of dmiei is alom , and the 
ml n, though quite aware of 1 (In ir incontinence, do not 
jcruple to ^eli it wives fiom among tlu in. lint, .-fn r 
mairuge, a total change of conduct is i xpecled, and 
Jt is said that such l speetations are coinin<»i«ly nai- 
i/.ed. Neves iJieless, among the Puiiehpcrve, file fide- 
lity of tluMj employed m difleieiil vocations in tin 
towns Ik cenu s sie peeled, if they have not returned 
to their homes when tin- cry .•!’ the jackal is heard, 
and t 1 '- n Inisl'amb are by no means disputed to ow • - 
look (! e oMT.cc. it inns not njipear, ln>wi\ei, that 
tlu v 1 i.ve either the power or tin- mclinaiinn (*l the 
Iliieioos, v. ho sometimes, in sueii ease--, rheoy their 
own daogliters to a lonely place fo'* the pmpo^e of 
pi »-p* Mvin.;; i i»aioaroi.s minder on tlnm, a-, iln: 
pom -Imieiit ol their iiii’i-crclieu. 'f.he Ihi/.. egur pa- 
i» j nis iu.d hiiMiaml* me conte, u with slighn r.i \pia- 
f loii.* ; but if the jn-*a uour Ii-- not of tin ir own par- 
ticular east, lee incontinence of the female i* pinged 
a ea.i !i n *n e ;*i i> \ou Unit. 

1 lie liin.de** now a; uded to are thn*e \>i,o do 
not attend ,? n juggliicr exhibitions of the nu-ii, 
oi tlien* ii -ds of .a-tivi' • ; they praetiM pliy *u . eiij - 
jiing. aud t < norm a ! md oft tttown *r on the si.m m 
the j io. dno « J" f ].< ir own sex, i . '! d(* f chia. \* 
liienni-, be*im -- t'.i. u u aa! oec epatmiis collect nu- 
liicinal li.;!')*, and a .-eit.im hud, the l.-.ler is iiiu.1, 
and tin* iwcmi pic .n\ d by then* wiv. curatives, 
ispciiidlv of flit* cn:i:pj..nuN <»i theiK.ewn n \ : tin. 
they fil'd i n-pjoy iiu i.t \u i!n.‘ town.*, in Mail \o- 
cal::*!..*, or ! yv (1 e s.»!e of tiinkit-, i.’.oujh I >« * 
afloiii .but a j •» c: .*ub' istenee. Sn.i.r t nb* * : 

so i xhibi 1 . w lid »). ;^t.* to the udg.u. m oll.-r iimL- 
l.ih-icatid I.m cln in. t-!\i s for sale, fn.bre iln* e U- 
blLsItn.tr 1 of tl i Uiitch gounmni.t in llcng.d, tlie 
Ihi/cegnrs vi i-f el to the a-hitiaiy ixaction- ot 
a uix-gatlaur ‘vimm they greatly drc.ided, and tin- 
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Hiraorstir* apprehension of the renewal of that officer's powers 
I iu- n * ^ llls P rovc< * a considerable impediment to invebtigat- 
L their manners and customs. 

* A general coincidence in the mode of life, the vo- 

^ rations, manners, and language o all the different 

^ sects of these people, determine them as belonging 

* \ to the same race. The distinctions seen among them 

too trivial to admit of their being considered of 
svparolchVdJndependcnt origin. They are different 
from all t/ie (fr'i^tribes dispersed throughout Hin- 
dustan ; and have two dialeets also peculiar to th<?m- 
selvrs, the one most probably a jargon, which is 
.-pulveri only among the public perfunners; the other, 
in common use, .among tin* whole. The B«izc«.gurs 
me supposed to present many features analogous to 
the Dips. i x scattered over Kurope ami Amu, where 
lie y i"t as ad.-tinct ran' from all the other inha- 
bitants of tin* eoimtiies frequented by them, Both 
tin Ilazcegursdud Gipsies have u chief or king; inch 
has a peculiar language, hearing some reciprocal 
analogy, and diflercnt f'om that of the people aiming 
whom the) reside, and this analogy is so decidi d, 
that it is difficult to den), that with both it lias hud 
a million origin, la India, and in Kurope. flu y 
‘m* c quuliy an ilineian* raee ; tin ir pur-nits, in m> 
far a- maddi* d by the manners of countries di-Umt 
from < ael; other, are sdiLo; for the diserep.uu.ics they 
e debit, may reason. tin) he ascribed In an in.cn* 
■ilne actj-i!! jtinn of tilt' habits of those near w lionet 
the \ iriuus tubes ol' mankind dwell. They me 

• 1 1 ■ . * 1 i i.hii'Tm nt j> to tin. 1 quality oi* the food .'.or; 

n / for llieir subsist- mv ; and equally igt.onmt of 
■y >*.'iiit:e idigious pimeipLs. Al! preserve file 
..•it* -t a llureucc to theii own sect, and sedulou-.'v 
ab-tem h mi intermixtures or intermarriages with 
Mi .»/ e\.rv iiition; and u In re iidroigi .nents oi* 
rde- arc* seen, i fi* *\ are to he ascribed more 
to necessity than inclination. Another resemblance, 
’■huh has probably been lost hi the lapse of time, i. 
*.ipp.»-ed to eon* i« t i.i the three-stringed viol, nitro- 

• i u < d into Kurope by the jugglers of the thirtcnith 
"I'tinv. w'ueb i- exactly similar to the instrument 
••«)*'. u.-cd in 1 1 iudostan. Separate* and disjoins d, 

• In "e eial"gies may not carry < onviction of tii<; 
olcnfif) of tiie Kutopeati Gipsies w ith the Indian Ba- 

» ' gur*, but, o*. uniting and combining the whole, it 
doe** imt ‘•mn unlikely, liiat if Asia is their oii/vinal 

• oi,.,!,',. or if tin) have found their way from Kgvpt 

t i India, they mo) also have emigrated farther at a 
p *• n u of i emote antiquity, and l cached the boun- 
dai ie** of Kurope. ( s.) 

BK \T I IK {.Iamks, KL.l).), a distinguished mo- 
•i.ii-t and poet, was bom on tlm J* 1 It October ) 7 
K.mrem ekud . then an obscure hemlet, in the 

• ef KmcMrdi^i m Scotland ; near which place 
‘ns father rented a -.m.tll farm. lie received his 
; arly education at the common school of the parish ; 
‘d "hull if is P’CO' led, that Kuddiman fuul been 

• ' .uduT in it ah-Mi lorfy )eais Ik Ion*, lbs ae- 
«j * e ■;ii -si’s ;uc said to have been inii 1 1 noted at 
Bus ti oe by want cf book**; a dillieuUy whiih on. 
exeiieil eomuiiserai ion in more iustaueis than llu-t 
*d Beattie, hut which e so little able lo eont.’ol 
i' *t us .lJ geiniiK, that it seems dmost a.*, incitement 
Jo i»s exertions; as * l all impediments in fa’nv V 
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couirsc are motives to more fancy.” He first became 
acquainted with Knglisb versification through Ogil- 
by's translation ol* Virgil. 

By their father's death ho had been thrown, while 
yet of lender age, on the care of his elder brother, 
David Beattie; who, observing his natural endow- 
ments, afforded him, notwithstanding his own limited 
means, every aid in bis power towards a liberal edu- 
cation ; and in the year 1 7ty> placed him at Mu- 
rischal College, Aberdeen; where he soon after- 
wards obtained a bursary, or exhibition. Here he 
had tlu; advantage of pursuing his studies under 
l)r Thomas Blackwell, author of the L jc of //c- 
j ncr, Dr Gerard, and other eminent men. In ad- 
dition to his academical course, he begun at this 
time to intiruct himself in the Italian language; 
and appears to have had a strong predilection for 
JMciastasio. 

In 175*1, lie was appointed school master of Fordun, 
a small village at the foot of the Graifltoiau tnoun- 
, tains, where he likewise performed the duty of pre- 
centor, or parish Olerk, usually attached to that of- 
fice in Scotland. Here lie indulged the propensities 
of the youthful poit, and iV'-qucntly w.mdered during 
a whole night in the fields, chewing “ the food of 
sweet and bitter fancy and it was from a height 
m this neighbourhood that his eye first caught a 
glimpse oi* the mean. From the scenery of this 
m‘i bulrd spot, he appears to have deiivcd, as might 
1>» i xpeiful. many of those images which he after- 
w aid** transferred into his poitieal compositions ; 
and, e i^:ii..h, no exertion of the ir*ver. live powers 
rail tumMi iv pre*entati *;.s equal to llu-e immediate 
copies from n <tinv. Such i< that picfme in tin* 
small poem, whiiii iie calls -f. 

tl T'iv -In.! • hs *il»*Mrr, nn« Iji imm* 

r l !i\ <‘!nni - inv o.ilv ; 

Ms ii .Mil i!jc i,oi i -w rlili, wi:(r'C 
\\ e ' *. o't i Mie .‘Iviuy s*‘e am ; 

"U l.rn* i* Mi m .Mill owl wn |»u ivii* u n;, 
t»*<' *k* f'oui Mn* in-la mj; l> »u ii-, 

I Ml (bncii the /i, /«• l'ub ) 

In inon jnotoumt S /»<. « 

Nitch al*i), among many otlieis in the Minstrel, are 
rlio-'t* humriful pictures contameil in the ‘JOth and 
LM-*t st.in/.'is oi the first canto. 

In i in.- redoc phee, Beattie was discovered and 
not tend h\ Mr (ranfi n, afterwards Konl (»aulen*- 
town, tin'll Sheidl of the eountv, and by Loid N|on- 
bnddo. In 1 7 a? » he hee.-um a caiulidaie tor the .-i- 
t liaison of iisiier in the iir.nuniMwIinol of Aher- 
d ‘en. lie wa-i at tins time foiled in the eompeti- 
fion ; but. ih xi year, on oeeasiou of a m w vaeane), 
he was reijm -fed to accept the ofiice. Ka>ti\. ne 
was removed, m I7 n, h t-' 1 1 Voles-orship of Moial 
I’fiilosopli) Koloc in tile Mariselia! College. I hie 
he passed the r< ui.umh r of his life, occupied in fhe 
/Cfiioiis i!ir-c!i. , a gi 1 i»l In- prnfes-io.uil iluiie**, ;.nd m 
i:lerai) piu-mts. I li re, loo, li. 
vantage*! of 
l)r George 

other men ot gemus and learning, who then adorned 
the university of Aberdeen. 

Hus fir-t pidilieatioMK^ a *-ni b collection, entitled 



pi'.fsessed a ! ths* ad- 
a congenial si-eiety. m the enmpany of 
CimipheiS. Dr lleid, Dr (icranl, ami 
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1 Gat fir. Onnjtial p 0 ^ s an( f Translations , which was printed 
1 in i 7<'0 or 1761. Of’ many of the pieces contained 
m this little volume ho was afterwards ashamed; and 
not only omitted them in the subsequent selections 
" hi eh he published, but endeavoured, as far as pos- 
( ible, to obliterate all traces and recollection of them. 
Ol lliesr Ii-smt pieces, 77 c l In wit is best kmm n ; 
and, though it cannot he considered as a finished 
composition, is full of pathos and beauty. In The 
lldT'c at the mu/ ( 'runts* tian^l.ited from the 

Latin of Addison, .he has displayed a greater com - 
iieunl of Icim* and h ippy e.xpri *■> mm than in most of 
In ; m iginal piece-. 

Mr Beattie u.i; nimicd, in I'dT, to Miss Maiy 
Dun, daughter of ])r James Dun. rt ctor of the Gram- 
mm -school at Aheuh in. 'This connection, at first 
c very wav auspicious for ids happiness, proved, in 
the sequel, a source of the deepest distress. For, in 
the course of a few yours, Mrs Beattie, whose mother 
had laboured under a similar m ilady, showed une- 
quivocal symptoms of mental disorder, which teimi- , 
nal'd in a state of confirmed insanity. 

In the year 1770, Mr Beattie published his Essay 
cn lh 1 * Suture amt Jniumtuhili/j/ of' Truth , in opposi - 
thm to Sophistry and Scepticism, His design was, to 
“ prove the universality ami immutability of moral 
sentiment;” and his motives forthe undertaking are 
sufficiently evident from the title which he has pre- 
fixed to the hook. IK: appears to have been parti- 
cularly encouraged to the prosecution of this task by 
the opinions of Dr John Gregory and Dr BlachlocL 
\ general outline ol’ the work, which appeared in 
most of the journals previous to its publication, was 
prepared hy the latter. His original intention, as 
expressed by himself in one of his letters, was, “ first, 
to have considered tin* permanency of t ruth in ge- 
neral and, secondly, to have* applied the principles 
which lie should have established “ to the illustra- 
tion of certain truths of morality and icligion, to 
which the reasonings of llelvetius, of Mr Hume in his 
J.Vso.y.v, and uf some other modern philosophers, 
seemed unfavourable.” Of this plan, the former part 
only was completed. It is well known that, in the 
execution of it, the author did not spare* the opinions 
of those whom In* considered as the enemies of reli- 
gious and moral truth ; and particularly treated the 
writings of Mr llume without reserve or qualifica- 
tion. The frauds of the iattci took up arms in re- 
turn, representing the Essay as a piece of personal 
ami unprovoked hostility ; and, some time after, the 
opinions w hich it contained were cunva^cd in a more 
public m. inner, and with much severity, in an E.ia- 
uTnmtio'i by Dr iVic-ah^ . '1 hose attacks, or retalia- 
tions, were met by Beattie with the same Imimess 
which he had displayed in the original publication of 
lii.s sentiments; nor would he ever consent to abate 
cither the plaiuvc-s or spirit with which he had ex- 
pressed them. 

In proportion Lo the censure which this publica- 
tion called forth from a certain numlnr of persons, 
was its favourable reception with a different cl.is**. 

It was the means of gaining for its author the 1111*0- 
lieiied good office* of George Lord lAltleton. Dr 
Johnson, Hurd Bishop of wjftgcestcr, Be*, y Bishop 
'?f Dromon/, and many otheifPP From the great sue- 


J3 E A 

cess of the Work, a second edition of it w as called for Beat/ip. 
in 177L Mr Beattie visited London in the same 
year, and again’in 177 :i. On the last of tlie.se oc- 
casions, he "received some flattering marks of public 
notice and distinction. He had the honour of being 
admitted to a private and long interview with their 
Majesties; received, from the University of Oxford, 
an honorary degree of Doctor of Laws, at thc^smue 
time with Sir JoJma Reynolds ; and wjp^rfflerwnrds 
requested by the latter to si! forJ^jJortrait. The 
reputation of hi* A\w/./, and slillmotv, perhaps, the 
motive* and general character ol’ the author, likewise 
procured for him, about this time, a yearly pension 
t)f LeiOO from the Crown. 

In the course of the same \ ear, 1' published 

the first part of his Minsfyd , nr tin l* t)/' Ge- 

tting ; to which he added a second port in 1 7 7 • His 
object, as described by himself, was lo trace the 
progress of a poetical geniu*-, horn in a nidi* age, 
from the first dawning of fancy and reason, till that 
period at which he may bo supposed capable of ap- 
pearing in the world as a Minstrel; that is, as an 
itinerant pod. and musician; a character which, ac- 
cording to the notion of our forefathers,’ wajj not 
only respectable, hut >aered.” It appear* from his 
letters, that he little anticipated the favourable re- 
ception which this poem obtained from the public; 
a doubt which was probably founded on the want of 
*' icident and variety of character, in the composition. 

Its merit, houwu, was quickly acknowlcdgi d ; and 
by it the aullioiV. reputation, a* a poet and a man of 
genius, was raised to it* height. 

On occasion of a vacancy which occurred soon 
after in the chair of Natural and Experimental Phi- 
losophy at Edinburgh, it was propmed that Dr Beat- 
tie should become a candidate : to which step lie 
was strongly urged by some of his friends, particu- 
larly Lord Hailes. And, about the .same period, he 
received various oileis of preferment in the English 
church. These plans of promotion, however, lie 
successively declined, considering the situation which 
lie held ay best adapted to his abilities, and alibi ding 
him the greati st opportunities of usefulness. 1 1 is 
reluctance to accept a chair in tin* uiiivci*ity of 
Edinburgh arose paitly, indeed, from the remaining 
Gleet of those heaG which controversial metaphysics 
had produced. “■ I tin so great a lover of peace,'* 
he says in a letter to one of his friends on this occa- 
sion, “ and willing to think well of my neighbours, 
thal I do not w ish to be connected with one person 
who ilk likes me.**. 

Bet ween the years J7H0 and 1 75K*» he published 
his Elements nf Mont ( Saence y am! various other 
work*, moral am! critical, which are well known, 
and deservedly popular. He ciyoyed «he acquaint- 
ance and friendship of many dieting inched charac- 
ters, in different classes of society. Among his lite- 
rary correspondents in England were Bishop Por- 
teus; Mrs Montague, Sc >tf the poet of Amwell, and 
Mr Gray', lie was entrusted by the latter, in 1 7 
with superintending an edition of hi* poems, printed 
b y Foul is. 

During the latter period of his life, I)r Beattie ex- 
perienced a new train of domestic calamities, which, 
added to the uiifortuiiatr situation of Mrs Beattie, 



Iieattie* gradually undermined hia health, and impaired his 
intellectual powers, 'i'he first and severest of these 
trials was the lo&s of his eldest son, James Hay Beat* 
tie, who died in 1790 ; in whose society hi? had found 
one of his greatest enjoyments, ai d who had already 
been associated witli him in the Professorship of 
' , Moral Philosophy, at the early age of i<)«* Some 
■ p — his only remaining son, Montague Beat* 
tie, likefttN^Jied, after a short illness. Tins event 
he intimated to one of his friends, by a letter Written 
on the same day, in the terms of culm and unaffect- 
ed resignation. But hi.s mind had been violently 
shaken, eveu before this blow ; and, when he look- 
ed on the dead body of his son for the lust time, he 
gave way to the scene, and exclaimed, “ Now I 
have done with this world/* Its first effect was the 
loss of memory respecting his deceased son. Yet 
it was found, that, by the mention of what the 
hitter had suffered during his sickness, his recol- 
lection could usually be recalled. He continued 
to discharge his duty as Professor; hut, notwith- 
standing some returns of a more vigorous intellect 
and fancy, he did not from this time resume his 
studies, and seldom answered the letters which 
he received. He was attacked with palsy in I7p<), 
and afterwards sustained repeated shocks, the last 
in 180SJ. He lingered till the 18th of August 
1803, when he expired at the age of 68* A particu- 
lar Account of his Life and Writings, by Sir \yiJ* 
ham Porbes of Pitsligo, who had long been his 
friend and confident, was published in 1 80(>, in which 
are to be found some interesting selections from his 
private correspondence. 

The character of Dr Beattie is delineated in his 
writings ; of which the most prominent feature s arc 
purity of sentiment, and warm attachment to the 
principles of religion and morality. His disposi- 
tions were gentle and modest, and he possessed great 
tenderness of heart. He was laborious in his lite- 
rary pursuits, yet fond at all times of conversation 
and society. Towards the latter period of his life 
lie was subject to an irritability of nerves, by which 
his temper was sensibly affected; and though, to 
appearance, his bodily frame was robust, he had im- 
paired his strength by excess in study. He pos- 
sessed considerable talents both for music and draw- 
ing- .... 

His abilities as a writer may be said to have al- 
ready undergone that ultimate test which is to be 
found in public opinion ; and it has ranked him high 
us a moralist, a critic, and a poet, Ilis Essay on 
Truth became a very popular book, particularly in 
England, and has gone through many editions. It 
must be confessed, that this work is not without con- 
siderable faults as a philosophical composition. Its 
leading doctrine has been thus stated by himself: “As 
wcknow nothing of the eternal relations of things, that 
to us is, and must be truth, which we feel that we 
must believe* ; and that to us is falsehood which we 
feel that we must disbelieve. I have shown that all 


genuine reasoning does ultimately terminate in cer* Beattfo. 
tain principles which it is impossible to disbelieve, '*0*'/*^ 
and as impossible to prove ; tJfytf, therefore, the ul- 
timate standard of truth to tie j* common sense, or" 
that instinctive conviction, into which all liuc re ason - 
. ing does resolve itself,’* It is now generally admitted 
that, in the illustration of this doctrine, which is con- 
formabJe in substance to that of Reid, Dr iicatlie 1ms 
fallen into some errors, or at feast ambiguities,- which 
the former has been enabled in a greater degree to 
avoid. What constitutes the chief delect, of the 
Essay is a want of tlmt strictness and precision, 
which a discussion of the metaphysical peris of the 
subject necessarily requires* He has used the term 
common sense with more latitude, and . in . a greater 
variety of significations, than is consistent with ex- 
act or conclusive reasoning; and be lias stated some 
propositions too generally, and without the limita- 
tions which they seem to require. Notwithstanding 
this imperfection of the work, when considered strict* 
i ly as a logical treatise, it is certain that many of the 
fundamental doctrines delivered in it carry with 
them an irresistible weight, which subsequent in- 
quiry and discussion have tended, not to diminish, 
but increase. It may justly be considered as an ex- 
ample, in probable reasoning, of that indirect but 
conclusive mode of proof, which, in mathematical 
science, is usually termed reductio ad absurdum ; a 
form which has been frequently and successfully em- 
ployed by Dr Reid, for similar purposes. A refer- 
ence to the sources of knowledge possessed by man- 
kind in general, and to their common or universal 
sentiments, is an appeal regarding certain acknow- 
ledged facts, as an ingredient and ground-work of 
science. Nor is it to be supposed that, in these 
cases, philosophy surrenders her judgment to the po- 
pular opinion ; but only, that the conclusions of the 
soundest and the most unproved reason ore conforma* 
ble to the dictates of our faculties, as they are exercis- 
ed by the majority of mankind. The material.* of know- 
ledge possessed by the philosopher and the vulgar 
are the same ; it is in the extent of the inferences 
which are drawn from them, in their combination, 
and in the uses to which they arc applied, that the 
disproportion is to be found. In their reasoning on 
mixed subjects, and in the power of remote calcula- 
tion, men differ infinitely ; in their immediate judg- 
ments they differ very little. 

It is undeniable also, with respect to the style of 
this work, that Dr Beattie has fallen into an error, 
by using, on various occasions, a greater keenness 
of expression than is at all suited to the argumenta- 
tive parts of his subject. An author may, indeed, 
be moved by a commendable feeling gf indignation, 
to commence the task of writing, whatever be the 
subject of discussion. But he who attempts to con- 
duct a train of reasoning, while under the immedi- 
ate influence even of a just passion, engages in too 
difficult a matter, and foregoes many advantages. 

The truth is, that the metaphysical speculations of 


* An interesting Account of his Life and Character , with a small collection of his compositions, in prose 
and verse, was printed by Dr Beattie in the year 1800. 
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Beattie. Berkeley and Ilume had proceeded so Tar in con- 
-W tradifting the ordinary apprehensions and feelings of 
mankind, as to prove, in the clearest manner, even 
to men of science, the impossibility of obtaining 
certain knowledge, by any exercise of the hu- 
man intellect, altogether abstracted from the in- 
formation of matter, and the employment of our 
other faculties; and those consequences with regard 
to morality, religion, and the social state, which ap- 
peared to flow as a necessary result from the spe- 
culative principles, particularly oi Mr Hume, roused 
in a large class, both of the learned and unlearned, 

<t sense of repugnance and opposition proportionally 
strong. Dr Beattie was among the first who endea- 
voured to resist the current of these opinions. His 
book ivas polemical; and that warmth of language, 
uhicli he has not studied to repress, must be as- 
cribed to these circumstances, if it cannot be defend- 
ed by them. , 

But the objections in question are not applicable 
to any of his) other works. It is impossible here to < 
enter into a farther detail of these various publica- 
tions. Ilis Elements of Moral Science, and his dif- 
ferent critical and philological treatises, are composi- 
tions of a very pleasing character ; and. it was chiefly 
by them that his reputation was established in other 
countries. Some of his books were early translated 
into the Dutch and other languages. A French trans- 
lation of his Essays on Poetry and Music was print- 
ed at Paris in 17‘jfi- But it ** chiefly as the uutlior 
of the Minstrel that Beattie is known, and will con- 
tinue to be admired. This poem, or rather poetical 
fragment, foi the design was not completed, stands 
fully confirmed in the public favour ; und it is sulfi- 
cieut to say, that, in beauty both of sentiment and 
imagery, it stands in the first class of poetical com- 
positions. It would be difficult perhaps to select, 
from the body of English verse, any single passage 
which excels this stanza in the first part; 

O how can'ht Ihou i enounce the boundless hlorc 
Of i'Iuuiiis which Nature to her v«t.»iy > K*lds» ! 

The \va- tiling woodland, the ipmuumIimj? shoie, 

The pomp ofgiovcs, the ganntuie * of field", 

All th.it tlw en»' \ i«iy of morning grid*, 

Ami all tlidi echoes to tilt; *oi»g of evt n, 

All that the moiii.t infs ehclleiiog dommii Min Ids, 

And all tin* dread inapnificeiire of heaven . 

O how coiiVl thoii renom.ee, ami Impc to In* foigixen 

It has been objected to the second part of the 
Minstrel, that it contains too much philosophy. But, 
though the instruction conveyed in it is frequently 
addressed to the understanding, it is never ahstiusc, 
and the lessons are those of a poet not less than of a 
moralist. Like the Castle of Indolence, it is, in 
scope and design, a didactic piece. Both commence 
in the highest strain of descriptive uud pathetic 
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poetry; and the subsequent depression of tone in Bcaffie 
both is a necessary result of this lofty preparation. Jlclf J{ lvlI 
But the criticism is more just when applied to the J 
work of Thomson than to the Minstrel* v 

Dr Beattie’s style is classical, and always perspicu- 
ous. Ho was never weary of retouching what he 
wrote, the chief secret of good composition, with- 
out which, at least, no composition can be 
complete. He deserves, above all, tty'* which is the 
greatest praise of an author, that no one can read 
his works w ith a candid mind, and rise from the pe- 
rusal unimproved. 

The following is a list of Dr Beattie’s writ- 
ings: — Poems, first published in 1?(>0. — Essay on 
Truth , 1771 — Minstrel , 1771, 1 771*. — Essays, viz. 

On Poetry ami Music — On Laughter and ludicrous 
Composition — On Classical Learning, 1 77b*. — D/.v- 
sertntions , viz. On Memory and Imagination — On 
Dreaming — On the Theory of Language — On Fable 
and Romance — On the Attachments of Kindred — 
and Illustrations of Sublimity, 1783. — Evidences of 
Christianity , 178b’. — Elements of Moral Science, 1 7f)(K 
1793. He likewise published, in 179^> an edition of 
Mr Addison’s papi i> in tin* Taller , Spectator, (iuard* 
inn , and Fnchnldcr , and of his treatise on the Christ- 
ian Religion, with his Life bv Tickel), and some ori- 
ginal Notes, Edinburgh, Y vols. Nvo. (r.K.) 

BKAUMAKCHAIS (Puinui Aui.ustin Canon 
appears to have 1 been one of ibose persons who, 
from restlessness of disposition and singularity of 
character, obtain, in their own age, more celebrity 
than they are entitled to from their merit or talents,, 
lie was horn at Paris in 173£, and was the son of 11 
clockmaker, who brought him up to his own trade. 

Prom his earliest youth, however, he discovered 
an inclination for literature, together with a re- 
markable talent for music. II is proficiency in that 
art procured him an introduction to the French 
court, where he was employed to teach the prin- 
cesses, daughters of Louis XV. lo play on the gui- 
tar. At their concerts, which he at t (aided, lie be- 
came acquainted w it 1 1 the banker Duverney, by whom 
lie was instructed in business, and placed in a situa- 
tion which was likely to lead to fortune. Beaumar- 
chais first attracted public attention by his drama of 
Eugenie, which was published in 17f>7 ; but he was 
chiefly indebted fur the notoriety he obtained, to the 
various law-suits in which he became involved after the 
death of his patron Duverney. Having commenced 
an action against the Count de la Blache, the grand- 
nephew of Duverney , for payment of a trifling balance 
of an account which was due to him by his deceas- 
ed patron, and the suit, having been removed from 
A ix to Paris, M. (loezman, one of die judges of the 
Parliament Maupeou, which wut»thm ury unpopular 
in the capital, was appointed to i t port and decide 


* It is remarkable that this word should huvo been objected to by (I ray, in his Critique , communicated 

to the author iircv.ounly to the publication of the MinstrcL His reluctance to admit a term, which could 
emv be remind oh jectioinr.de by being ranked with none but those of the highest and purest class in 
noeM v would of itself be a sufficient tribute to the di^ion of this beautiful passage. But Gray does ample 
justice to the whole fcLiiua: “ This/’ he exclaims, *• is true poetry' ; this is inspiration ” 
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Beanmar- on its merits. IJeflumarcbais au8|Hctir.p that lie was Bad passeJ some time as on exile from his native Brwmar. 

chai^. excluded from the presence of* Goezman by the in- country, he returned to France vhan the storms of 
'y*^/***' fluence of the fount hi Blache, and thus prevent- the Revolution had subsided into a more settled ty- 1 ^ v- ^" r 
• ed from explaining the merits of his case, bribed ranny, and having recovered possession of his villa 

certain dependents pf the judjje in urder to be admit- in the l'aubourg &t Antoine, be remained there till 
ted to an interview. The cattsc% however, was decided his death, which happened suddenly in the year 
against him before he could obtain an audience, and 1 7<)<h 

Si vrb rile of the bribe not having been n. turned, a long The moral character of Beaumarchais seems to 

correspondence took place, by which Gocznmn was have been far from unexceptionable. lie wan re- 
nt length m> much exasperated, that lie instituted a nftirkahlp for extraordinary indiscretion, restlew*- 
p rosec uti on against Beaumarchais for an attempt to ness, and ambition, an overweening conceit of his 
corrupt him in his judicial capacity. Beaumarchais own talents, mid an undisguised coiHempt for others, 
was acquitted of the charge, while Gocznmn was With these defects, it is not wonderful that his 
found liable to him in damages, and was farther con- conduct should have formed the subject of some 
victed of subornation and falsehood in his attempts absurd calumnies. La llarpo mentions, that those 
to substantiate the accusation. The decision of were propagated to such an extent, that it wan 
Goezmau having been rescinded, and the principal at one time reported, that he had made- away, by 
cause remitted to the Parliament of Aix, where it poison, w ith his two wives whom he had successively 
had originally depended, Beaumarchais again became married for their fortunes — a report, on which Vol- 
involved with the ('omit do la Blache, in a litigation . taire is said to have remarked, u ce Beaumarchais 
which originated in the calumnies and undue influ- •wVm/ point nn rnt poison near — it est trap drole” Even 
cnee by which the Count attempted to overpower his the journey which !fe undertook to Spain, in order to 
adversary. In this dispute. Beaumarchais also pre- vindicate the honour, and secure the happiness of a 
vailed ; but the chief advantage which lie acquired sister, and which seems to have been the most pvaisc- 
from these various processes was the astonish- worthy action of his life, was made the subject of 
ing interest, and admiration which were univer- invidious misrepresentations, from which he has vin- 
sally excited in France by the Ft id urns or Mr- dicated himself in one of his Mr moires agdin.it La 
moires which lie wrote in his defence ; in which Blache and Goezman. 


the most logical and convincing argument is <ji-# Besides his Menioires, Beaumarchais is the author 
verified with the bitterest sarcasm, the keenest of various dramatic productions, which made a great 
raillery, and the relation of incidents as strange and noise, and gained him considerable reputation in Faria 

amusing as those which are met with in romance, at the time they appeared. Ili* Eugenie, of which the 

These able and lively productions, however, procur- plot is founded on a story in the Dittble Boiteux, and hid 

ed him many enemies, as they discovered him to be Deux Antis, which hinges on the embarrassment and 

a man of a most resentful and calumnious dis- perplexity of a merchant on the verge of insolvency, 
position. lie also lost a good deal of the repti- are serious sentimental comedies, written in imita- 

tntion lie had acquired, from being involved in lion of Diderot’s Pei c dr Farniile. Eugenie, which 

a new process, in which lie found the advocate was the most successful of the two, is rather a ro- 

Bcrgasse a more formidable opponent than Gooz- nmuee carried on by dialogue, than a drama. Jt 
man or I. a Blache; and his new Mnnoires want- possesses little pathos or interest, and the only emo- 
t'd the spirit and gait ty to which his former ones tion felt in its perusal, is a certain degree of eurio- 

w ere indebted for their popularity. Though oe- shy concerning the event of the stoiy. The inci- 

eupied with these processes, and various literary denis in Lcs Deux Amis arc Hut and insipid, and as 
pursuits Beaumarchais did not neglect the im- it is not sustained by the charms of versification, it 
prowment of his fortune. He engaged in various fails almost entirely of theatrical effect. Beauniar- 
speculalions, of which the most profitable was his chais obtained more success in his dramatic career, 
project of supplying the Americans w ith arms and when lie quitted the imitation of Diderot, and follow - 
ammunition during the war with this eountiy. ing the natural gaiety of his own genius, represented 
! Ia\iug thus g lined a considerable fortune, lie the lively and entertaining character of Figaro, in 
built a magnificent villa in the Faubourg St An- two successive pieces, Lc Bat bier dc Seville and Lit 
toine, which he embellished with much* taste, and Fol/r t /ou r nrc f bu le Manage de Figaro- The first 
at great expenec. He afterwards lost some part of of these comedies merely turns on the assistance 
the money lie hail acquired by an expensive and which the Count Almaviva receives from Figaro, the 
ill-executed edition of the works of Voltaire; and Barbier dc in his stratagem to carry oifKoMiie 

mither the early support which lie gave to the by duping an old guardian, by whom she w ?s strictly 
principles of the Fienrh Resolution, nor Ins im- watched, and who intended to marry her himself, 
porta hon of fire-arms for the use of the French The Manage de. Figaro principally hinges on the 
forces, were sufficient to preserve Iiis property from scheme devised by the Count Almaviva, of marrying 
confiscation, or his pel xoti from proscription. The a beautiful attendant of his countess to Figaro, with 
sufferings and danger*, which he experienced during designs which seem to have been suggested by some 
this period, have been detailed by him in a woik cn- scenes in the Vasina of Fhmtutf. Both picas are 
titled, Mrs Six Fpoques, which is written with consi- full of lively dialogue, dramatic movement, and in- 
derable lorce and interest. Alter he had endured genioua jcu t de theatre . The author, however, 
every species of accusation and persecution, ami bad at first great difficulty in getting the Mariagp 



172 'BE A ' B E A ^ " 

de Figaro represented ; and the curiosity and ex- the development of the character. In La Mere Betamar. 
c “ pectatipn of the public were excited to the highest Cmpable ; he has also introduced, under the name of ch J“ m 
Beaut) . pitch, previous to its appearance. It continued to Begcarss, his old opponent the advocate Bergasse. Beauty. < 
>n**V*W be acted twice a-week for two years, and produced Indeed, he admits in his preface, que Begearss'riest 
immense profits both to the author and the come- pas de son invention et quil Pa viu agin 
dians. To a reader of the present day, the chief Most of the plays of Beaumarchais are preceded 
interest of the Manage dr Figaro arises from the by prefaces, in which he has vindicated them against 
distress experienced by the countess, on finding her- objections, and pointed out their beauties ; Jnity ■njrfec 
self forsaken by her husband, and the engaging, neither possessed much learning nor taste, his literary 
though not very moral, character of the page ChG- pleadings were not so happy as his judicial ones. In- 
rubin ; but in France its popularity might be partly deed, the great secret of Beaumarchais* success was 
owing to the numerous sarcasms both on the political the perceiving and availing himself of the tone and 
and judicial administration of the country. This was spirit of the times. The vogue in which the Fere de 
evidently one of the author's chief objects, os he Famille then was, secured applause for Ids Comedies 
boasts in his preface, quit a forme son plan defo^on Larmouantes. The unpopularity of a parliament, en- 
d y J hire entrer la critique d'une fotdr d y abus qui trusted with the administration of justice, procured a 
dc solent la societe. Beaumarchais has introduced favourable reception for his Mfmoires ; and the rising 
Figaro a third time, in his last drama, La Mere Cou - clamour against the government of the country, gave 
pable ; and it is generally supposed that by this cha- additional zest to the sarcasms of the Manage de Fi~ 
ratter, in all the three dramas, he intended to repre- garo% Of consequence, Beaumarchais, during his 
sent himself. Figaro/ it is true,, is originally a bar- £ life, was more celebrated than respectable, and the 
her, and afterwards a valet ; but he is also a poet, a reputation he enjoyed in his own age was greater 
musician, and great intriguer, while the freedom than that which he is likely to preserve wdtli pos- 
which he uses with his master gives full scope for terity, tM.) 
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Beauty, — that property in objects by which they 
are recommended to tile power or faculty of Tastk — 
the reverse of Ugliness — the primary or most gene- 
ral object of love or admiration. - 

Necessary These, we confess, are rather explanations of the 
iuiper toe- word than definitions of the thing it signifies ; and 
till a can 110 va ^ uc » even a * explanations of the word, 
Be fcctt lfil except only to those who understand, without ex- 
wlietliur our planadim, all the other words they contain. For, if 
scuso of the curious inquirer should proceed to ask, “ And 
Beauty he w h at fe t j ie faculty or power of Taste ? M we do not 
lens*itiou or soe at P rcsent what other answer we could give, than 
•thmviir. that it was that of which Beauty was the object ; or 
by which we were enabled to discover and to relish 
what waa Beautiful. It is material, however, to ob- 
serve, that if it could be made out, as some have al- 
leged, that. our perception of Beauty was u simple sen- 
. sation, like our perception of colour ; and that Taste 
w*as an original and distinct sense, like that of seeing 
or hearing; this would be truly the only definition that 
could be given, either of the sense or of its object — 
and all that we could do in investigating the nature 
of the latter, would be to digest and enumerate 
(he circumstances under which it was found to pre- 
sent itself to its appropriate organ. All that we can 
say of colour, if we consider it very strictly, is, that 
it is that property in objects by which they arc re- 
commended to the fuculty of sight ; and the faculty 
of sight can scarcely be defined in any other way 
than as that by which we are enabled to discover the 
existence of colour. When we attempt to proceed 
farther, and say that Green is the colour of grass, and 
Hed of roses or blood, it is plain that wc do not in 
any respect explain the nature of those colours, but 


only give instances of their occurrence; and that 
one who had never seen them could learn nothing 
whatever from these pretended definitions. Complex 
ideas, on the other hand, and compound emotions, 
may be always defined, and explained to a certain 
extent, by enumerating the parts of which they are 
made up, or resolving them into the elements of which 
they are composed and we may thus acquire, not 
only a substantial knowledge of their nature, but a 
practical power in their regulation or production. 

It becomes of importance, thetofore, in the very Sfat ** 
outset of this inquiry, to consider whether our sense t j |U | )01Il f, 
of Beauty be really a simple sensation, like tome of 
those we have enumerated, or a compound or deri- 
vative feeling, the sources or elements of which 
may be investigated and ascertained. If it. be 
the former, we have then only to refer it to the 
peculiar sense or faculty of which it is tiic object ; 
amt to determine, by repeated observation, under 
what circumstances it occurs if it he the lat- 

ter, we have to proceed, by a joint process of obser- 
vation and reflection, to ascertain what are the pri- 
mary feeling* to whicli it may be referred ; and by 
what peculiar modification of them it is produced 
and distinguished. We are not quit.? prepared, as 
yet, to exhaust the whole of this important discus- 
sion, to which we shall be obliged to return in the 
sequel of our inquiry ; but it is necessary, in order 
to explain and to set forth, in their natural order, the 
difficulties with which the subject is surrounded, to 
state here, in a very few words, one or two of the most 
obvious, and, as we think, decisive objections against 
the notion of Beauty being a simple sensation, or the 
object of a separate and peculiar faculty. 

l 
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v The and perhttp* the mast considerable, is the 

’ want of agreement as to the presence and existence 
1 of Beauty in particular objects, among men whose 
organisation w perfect, and who arc plainly possess- 
ed of the faculty, whatever it n ly be, by which 
Beauty is discerned. Now, nosuch tiling happens, Wc 
imagine, or can be conceived to happen, in the case 
‘ of w other simple sensation, or the exercise of any 
other distinct faculty. Where one man sees light, 
all men who have eyes, see light also. — All men al- 
low grass to be green— and sugar to be Sweet, and 
ice to be cold, — and the unavoidable inference from 
any apparent disagreement in such matters necessa- 
rily is, that the party is insane, or entirely destitute 
of the sense or organ concerned in the perception. 
With regard to Beauty, however, it is obvious, at first 
sight, that the case is quite different. One man sees 
it perpetually, where to another it is quite invisible, 
— or even where its reverse seems to be conspicuous. 
Nor is this owing to the insensibility of either of the 
parties — for the same contrariety exists where both 
are keenly alive to the influences of the Beauty they 
respectively discern. A Chinese or African lover 
would probably see nothing at all attractive in a belle 
of London or Paris, — and undoubtedly , an efcgntixfnr- 
murnm spectator , from either of these cities, would dis- 
cover nothing but deformity in the Venus of the Hot- 
U ntottf. A little distance in time produces the same 
cilect') h*. distance in place; — the gardens, the fun»i- # 
Hire, l lie dress, which appeared beautiful in the c/es 
of our grandfathers, are odious and ridiculous in 
ours. Nay, the difference of rank, education, or 
employments, give rise to the same diversity of sen- 
sation. The little shopkeeper sees a Beauty in his 
roadside box, and in the staring tile roof, wooden 
lions, and clipped boxwood, which strike horror into 
the soul of the student of the picturesque, — while 
tic is transported in surveying the fragments of an- 
cient sculpture, which are nothing but ugly masses of 
mouldering stone, in the judgment of the admirer of 
neatness. It is needless, however, to multiply in- 
stances. since the fact admits of no contradiction. 
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recognised to be the same, frheft they arc again pet** Bewty. 
ceived in another j and the object# in which they 
are thus perceived, are at once fait so far to resem- 
ble each otter, and to partake of the same nature. 

Thus snow ii seen to b.e white, and chalk is seen to bo 
white ; but this is no sooner seen, than the two sub- 
stances, however unlike in other respects, are felt at 
once to have this quality in common, and to resemble 
each other in all that relates to the quality of colour,* 
and the sense of seeing. Now, is this felt, or could 
it even be intelligibly asserted, with regard to the 
quality of Beauty ? Take even a limited and specific 
sort of Beauty, — for instance the Beauty of l ; orni. 

The form of & fine tree is beautiful — and the form 
of a fine woman, — and the form of n column, and a 
vase, and a chandelifer. Yet how can it be said that 
the form of a woman has anything in common with 
that fit' a tree or a temple? or to which of the 
senses by which forms are distinguished, does it ap- 
pear they have any resemblance or affinity ? 
t The matter, however, becomes still more inex- 
tricable when we recollect that Beauty does not be- 
long merely to forms or colours, but to sounds, and . 
perhaps to the objects of other senses ; nay, that in all 
languages and in all nations, it is not supposed to 
reside exclusively in material objects, but to belong 
also to sentiments and ideas, and intellectual and 
moral existences. Not only is a tree Beautiful, as 
well as a palace or a waterfall ; but a poem is Beau- 
tiful, and a theorem in mathematics, and a contrivance 
in mechanics. But if things intellectual and totally 
segregated from matter may thus possess Beauty, how 
can it possibly he d quality of material objects ? Or 
what sense or faculty can that be, whose proper office 
it is to intimate to us the existence of some property 
which is common to a flower and a demonstration, a 
valley arid an eloquent discourse ? 

The only answer which occurs to this, is plainly Suggestion 
enough a bad one; but the statement of it, and of its 
insufficiency, will serve better, perhaps, than anything 
else, to dcvclope the actual difficulties of the subject, their com- 
and the true slate of the question with regard to them, moo quality 


But how can we believe, that Beauty -is the object 
of a peculiar sense or faculty, when persons un- 
doubtedly possessed of rbe faculty, and even in an 
eminent degree, can discover nothing of it in objects 
where it is distinctly felt and perceived by others 
wilh the same use of the faculty ? 

This one consideration, we confess, appears to us 
conclusive against the supposition of Beauty being a 
real property of objects, addressing itself to the 
power of Taste as n separate sense or faculty, — and 
.seems to point irresistibly to the conclusion, that 
our sense of it is the result of other more elementa- 
ry feelings, into whivh it may be analyzed or rcsolv- 
sou—ilj 1 d second objection, however, if possible of still 
iulimte va- tf reater force, is suggested, by considering the pro- 
nely nf ol>- digious and almost infinite variety of things to which 
jeeis to this property of Beauty is ascribed, and the iinpos- 
ruaJM l *of s *kdity imagining any one inherent quality which 
lieaiiiy ° can belong to them all, and yet, at the same time, 

hum l>»* possess so much unity as to be the peculiar object 

held io I>e- of a separate sense or faculty'. All simple qualities 
l° n f> that are perceived in any one object, are immediately 


It may be said, tlieu, in answer to the questions we 
have suggested above, that all these objects, however 
various and dissimilar, agree at least in being Agree- 
able, and that this A^reeableness , which is the only 
quality they possess in common, may probably be 
the Beauty which is ascribed to them all. Now, to 
those who are accustomed to such discussions, it refuted, by 
would be quite enough to reply, that though the f^jjpra- 
AgroeabJeness of such objects depend plainly enough tion», 
upon their Beauty, it by no means follows, but quite 
the contrary, that their Beauty depends upon their 
Agreeableness ; the latter being the more compre- 
hensive or generic term, under which Beauty must 
rank us one of the species. If b nature, therefore, is 
no more explained, nor is less absurdity substantially 
committed, by saying that things arc Beautiful, be- 
cause they are Agreeable, than if we were to give 
the same explanation of the sweetness of sugar ; for 
no one, we suppose, will dispute, that though it be . 
very true that sugar is agreeable because it is sweet, 
it would be manifestly preposterous to say that it 
was sweet because it was agreeable. Tor the bene*- 
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Beauty. fit., however, of those who wi*.h or require to be more all material Beauty is perceived ; and yet the Beauty B* 8«ty 
Rgularly initialed in these mysteries, we beg leave which discloses itself to these two separate senses, 
in add a few observations. and plainly depends upon qualities which have no 

ami moo* In the fir*t place, then, it seems evident, that . sort of affinity, is supposed to be one distinct quali- 
v HtwuLnh. Agreeablcness, id general, cannot be the same with ty, and to be perceived by a peculiar sense or fitcul- 
Beauty, because there are very many things in the ty 1 The perplexity becomes still greater when we 
highest degree Agreeable, that can in no sense be think of the Beauty of poem* or theorems, and eudea- 
called Beautiful. Moderate heat, and savoury food, vour to imagine wliut qualities they can posse** m 
and rest, and exercise, are Agreeable to the body ; common with the agreeable modification* oT light or 
but none of these can be called Beautiful; and of sound. 


among object* of a bight r class, the love and esteem of 
others, and fame, ami a good conscience, and health, 
and riches, and wisdom, are all eminently Agreeable; 
but not at all Beautiful, according to any intelligible 
iu-e in' the word. It is plainly quite absurd, there- 
fore, to sj\ that Beauty consists in Agrceablcnoss, 
without specifying in consequence of what it is agree- 
able, — or to hold that anything vvlmtcvor is taught as 
to its natuie, by merely classing it among our plea- 
surable emotions. 

In the second place, however, we may remark, t 
that among nil the objects that nne Agreeable, whe- 
ther they are also Beautiful or not, scarcely anv 
two arc Agreeable on account of the saint? qualities, 
or even suggest their ngreeablemss to the same fa- 
culty or organ. Most certainly there is no resem- 
blance or niiiuity whatever between the qualities 
which make a peach agreeable to the palate, and a 
beautiful statue to the eye ; which soothe us in an 
easy chair by the tire, or delight us in a philosophi- 
cal discovery. The truth is, that Agreeableness is 
not properly a qualify of any object whatsoever, hut. 
the effect or result of certain qualities, the nature of 
which we can generally define pretty exactly, or of 
which we know at h ast with certainty that they ma- 
nifest themselves respect i\ el y to some one particular 
sense or faculty, and to no other; and consequently 
it would be just as obviously ridiculous to suppose a 
faculty or organ, whose office it was to perceive 
Agreeablencss, as to suppose that Agrceablcness was 
a distinct quality that could thus he perceived. 

The class of agreeable objects, thanks to the 
bounty of Providence, is exceedingly large. Certain 
things are agreeable to the palate, and others to the 
smell and to the touch. Some again roe agreeable 
to our faculty of imagination, or to our undei stand- 
ing, or to our moral feelings; and none of all these 
we call Beautiful. But there are others which we do 
call Beautiful ; and those vve say arc agreeable to 
our faculty of Taste but when we come to ask what 
is the faculty of Taste, and what are the qualities 
which recommend them to that faculty ? — we find our- 
selves just where we were at the beginning of the 
discussion, and embarrassed with all the diifieultits 
arising from the prodigious diversity of objicts which 
seem to possess tlioe qualities. 

We know pretty well what is the faculty of seeing 
or hearing; or, at least, we know that what is agree- 
able to one of those faculties, has no i fleet what- 
ever on the other. \\ e know that bright colours 
afford no delight to the ear, nor sweet toms to the 
eye ; and are therefore perfectly assured that the 
qualities which make the visible objects agreeable, 
cannot be the same with those which give pIcaMue 
to the car. But it is by the eye and by the ear that 


It is in these considerations undoubtedly that thelh wJ.at 
difficulty of the subject consists. The faculty of 
Taste* plainly, is not a faculty like any of the external 4 1 

senses — the range of whose objects is limited and pre- „ LS ,^ 
cine, as well as the qualities fiy which they arc gratified 
or offended, — and Beauty, accordingly, is discovered 
in an infinite variety of objects, among which it semia, 
at first sight, impossible to discover uuy other bond 
of connexion. Vet boundless as their diversity may 
appear, it is plain that they must resemble each other 
in sow r thin^ and in something more definite and de- 
finable than merely in being agreeable ; — since they 
arc all classed together, in every tongue and nation, 
under the common appellation of Beautiful, and arc 
felt indeed to produce emotions in the mind that have 
some sort of kindred or affinity. The woids Beauty 
and Beautiful, in short, must mean something; and an: 
universally felt tu mean something much more de- 
finite than agreeablencss or gratification in general, 
iinfl while it is confessedly by no means easy to de- 
scribe or define what that something i.*, the force and 
clcnnus-sofour perception of it is demonstrated by the 
readiness with which wc determine, in any particular 
instance, whether the oh jt et of a given pleasurable 
emotion is or is not properly described as Beauty. 

\\ hat we have already said, wc confess, appeals to 
us conclusive against the idea of this Beauty being any 
fixed or inherent property of the objects to which it 
is ascribed, or itself the object of any m parate and ir- 
dependent faculty; and we will no longer conceal from 
the reader what vve take to be the true solution of the 
difficulty. In our opinion, then, our st nse of Beauty Solution 
depends entirely on our previous expcrienceof simpler |>«< i»om <1 
pk asures or emotions, and consists in the suggestion ,0 J , J' ,S 
of agreeable or interesting M-nsations with which wc* 1 ' 
had formerly been made fanniiar by the direct and in- 
telligible agency of our common scnsibilitiih ; — and 
that vast variety of objects, to which wc give the com- 
mon name of Beautiful, become entitled to that appel- 
lation, merely because they all possess the pown* of 
recalling or ri riecting those sensations of winch they 
have been the accompaniments, or with v.lucli they 
have been associated in our imagination by any other 
more casual bond of connection. According to 
this view of the matter, therefore, Beauty is not an 
inherent property or quality ot objects at all, but 
the result of the accidental relations in which they may 
stand to our experience of pleasures or emotions, — 
and does not depend upon any particular configura- 
tion of parts, proportions, or colours, in external 
things, nor upon the unity, coherence, or .simplicity of 
intellectual creations, — but merely upon the associa- 
tiodswhich, in the case of every individual, may enable 
these inherent, and otheiwise indifleruit qualities, to 
suggest or recai to the mind emotions of a pJeaMiv- 
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Keanty. able or interesting description. It follows, therefore, exptejfi* as consisting in the prodigious multitude and 
/ that no object is "beautiful in itself, — or could appear diversity of the objects in which, the common quality 
so, antecedent to our experience of direct pleasures of Beauty was to be accounted for. Those who have 
or emotions; and that; as ah Variety of 6b- not been sufficiently aware of the difficulty have gene- 

jects may thus reflect interesting deaoi so all of them rally dogmatized from a small number of instances, and 
rnay acquire the title of Beautiful, although utterly have rather given examples of the occurrence of Beauty 
diverse and disparate in their nature, and possessing in some few' classes of objects, than afforded any light 


nothing jp common but this accidental power of re- 
minding us of other emotions. 

This theory, which, we believe, is now veiy 
generally adopted, though under many needless 
qualifications, shall be farther developed and il- 
lustrated in the sequel. But at present we shall only 
remark, that it serves at least to solve the great 
problem involved in the discussion, by rendering it 
easily conceivable how objects which have no inhe- 
rent resemblance, nor, indeed, any one quality in 
common, should yet be united in one common rela- 
tion, and consequently acquire one common epithet,—- 
just as all the things that belonged to a beloved in- 


dividual may serve to remind us of him, and thus to J culiar sense or faculty for the perception of Beauty; 
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awake a kindred class of emotions, though just as un- 
like each other as any of the objects that arc classed 
under the general name of Beautiful, llis poetry, 
for instance, or his slippers, — his acts of bounty, or 
his saddlehorse, — may lead to the same chain of in- 
teresting remembrances, and thus agree in possessing 
a power of excitement, for the sources of which we 
should look in vain through all the variety of tlicii* 
physical or metaphysical qualities. 

By the help of the same consideration, we get 
rid of all the mystery of a peculiar sense or faculty, 
imagined for the express purpose of perceiving Beau- 
ty ; and discover that the power of Taste is nothing 
more than the habit of tracing those associations, by 
a hich almost all objects mav be connected with in- 
teresting emotions. It is easy to understand, that 
the recollection of any scene of delight or emotion 
must produce a certain agreeable sensation, and that 
the objects which introduce these recollections should 
not appear altogether indifferent to us ; Nor is it, per- 
haps, very difficult to imagine, that recollections thus 
strikingly suggested by some real and present exist- 
ence, should present themselves under a different as- 
pect, and move the mind somewhat differently from 
those which arise spontaneously in the ordinary course 
of our reflections, and do not thus grow out of a 
direct and peculiar impression. 

The whole of this doctrine, however, we shall en- 
deavour by and bye to establish upon more direct 
evidence: but having now explained, in a general way, 
both the difficulties of the subject, and our sug- 
gestion as to their true solution, it is proper that we 
should take a short review' of the more considerable 
theories that have been proposed for the elucidation 
of this curious question ; which is one of the most 
delicate, as well as the most popular in the science of 
metaphysics, — was one of the earliest which exercised 
the speculative ingenuity of philosophers, — and has 
at last, we think, been more successfully treated 
than any other of a similar description. 

In most of these speculations, w r c shall find rather 
imperfect truth, than fundamental error : — or, at all 
events, such errors only as arise naturally from that pe- 
culiar difficulty which we have already endeavoured to 



as to that upon w hich it essentially depended in all — 
while tho^e w ho felt its full force have very oftejn found 
no other resource, than to represent Beauty us 
consisting in properties so extremely vague and ge- 
neral (such, for example, as the power of exciting 
ideas of relation), as almost to elude our comprehen- 
sion, and, at the same time, of so abstract and meta- 
physical a description, as not to be very intelligibly 
stated, as the radicals of a strong, familiar, and plea- 
surable emotion. This last observation 'leads us to 
make one other remark upon the general character 
of these theories ; and this is, that some of them 
seem necessarily to imply the existence of a pe- 


as they resolve it into properties that are not in 
any way interesting or agreeable to any of our 
known faculties. Such are all those which make it 
consist in Proportion, — or in Variety, combined with 
Regularity, — or in waving lines, — or in Unity, — or ill 
the perception of Relations, — without explaining, or 
attempting to explain, bow any of these things should 
afFect us with any delight or emotion. Others, again, 
do not require the supposition of any such separate fa- 
culty ; because in them the sense of Beauty is consi- 
dered as arising from other more simple and familiar 
emotions, which are in themselves and beyond all dis- 
pute agreeable. Such are those which teach that 
Beauty depends ou the perception of Utility, or of 
Design, or Fitness, or in tracing Associations between 
its objects and the common joys or emotions of our 
nature. Which of these two classes of speculation, to 
one or oilier of which, we believe, all theories of Beau- 
ty may be reduced, is the most philosophical in itself*, 
we imagine can admit of no question; and we hope 
in the sequel to leave it as little doubtful, which is to 
be considered as most consistent with the fact. In 
the mean time, we must give a short account of some 
of the theories themselves. 

The most ancient of which it seems necessary to Sprcula- 
take any notice, is that which may be traced in the «f 
Dialogues of Plato, — though we are very far from 1 

pretending that it is possible to give any intelligible * ,lc * 
or consistent account of its tenor. It should never 
he forgotten, however, that it is to this subtle and 
ingenious spirit, that we owe the suggestion, that it 
is Mind alone that is Beautiful ; and that,.. in perceiv- 
ing Beauty, it only contemplates the shadow of its 
own affections;. — a doctrine which, however mysti- 
cally unfolded in his writings, or however combined 
with extravagant* or absurd speculations, unques- 
tionably carries in it the germ of all the truth that 
has since been revealed ou the subject. By far 
the largest dissertation, however, that this great 
philosopher has left upon the nature of Beauty, is 
to be found in the dialogue entitled the Greater 
Hippias , which is entirt ly devoted to that inquiry-. 

We do not Darn a great deal of the author's own opi- 
nion, indci d, from this performance ; for it is one of 
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Beauty, the dialogues which have been termed Anatrfptic or 
'**^ v ^**' confuting,— in which nothing .is concluded in the 
affirmative, but a series of sophistical suggestions or 
hypotheses are successively exposed. The plan of 
it i$ to lead on Hippias, a shallow and confident 
sophist, to make a variety of dogmatical assertions 
as to the nature of Beauty, and then to make him 
retract and abandon them upon the statement of some 
obvious objections. Socrates and he agree at 
first in the notable proposition, 44 that Beauty u. 
that by which all Beautiful things arc Beautiful 
and then, after a great number of suggestions, by 
far too childish and absurd to be worthy of any 
notice, such as, that the Beautiful may perad- 
venture be gold, or a fine woman, or a handsome 
mare, they at last get to some suppositions, which 
show that almost all the theories that have since 
been propounded on this interesting subject, had oc- 
curred thus early to the active and original mind of 
this keen and curious inquirer. Thus Socrates 
first suggests, that Beauty may consist in the Fifties? 
or suitableness of any object to the place it occupies, 
and afterwards, more generally ana directly, that it 
may consist in Utility, — a notion which is ultimately 
rejected, however, upon the subtle consideration 
that the useful is that which produces good, and that 
the producer and the product being necessarily differ- 
ent, it would follow, upon that supposition, that beau- 
ty could not be good, nor good beautiful. Finally, 
he suggests, that Beauty may be the mere organic 
delight of the eye or the ear, — to which, after stating 
very slightly the objection, that it would be impos- 
sible to account upon this ground for the Beauty of 
poetry or eloquence, he proceeds to rear up a more 
refined and elaborate refutation, upon such grounds 
as these: — If Beauty be the proper name of that 
which is naturally agreeable to the sight and hear- 
ing, it is plain, that the objects to which it is ascrib- 
ed must possess some common and distinguishable 
property, besides that of being agreeable, in conse- 
quence of which, they are separated and set apart 
from objects that are agreeable to our other senses 
and faculties, and, at the same time, classed together 
under the common appellation of Beautiful. — Now, 
we are not only quite unable to discover what this 
property is, but it is manifest, that objects which 
make themselves known to the ear, can have no pro- 
perty as such, in common with objects that make 
themselves known to the eye ; it being impossible 
that an object which is beautiful by its colour, can 
be beautiful, from the same quality, with another 
which is beautiful by its souna. From all which it 
is inferred, that, as Beauty is admitted to be some- 
thing real, it cannot be merely what is agreeable to 
the organs of sight or hearing. 

There is no practical wisdom, we admit, in those 
fine drawn speculations ; nor any of that spirit of 
patient observation by which alone tmy sound view of 
such objects can ever be attained. There are also 
many marks of that singular incapacity to distinguish 
between what is absolutely puerile and silly, and 
what is plausible, at least, and ingenious, which 
may be reckoned among the characteristics of “ the 
divine philosopher,” and in some degree of all the 
philosophers of antiquity : But they show ck i’rly 
enough the subtle and abstract character of Greek 
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speculation* end prove at how early a period, and Beauty, 
to haw grd&t an extent, the inherent difficulties of 
the subject; tyor? felt, and produced their appropri- 
ate effects. 

There are some hints on these subjects in the 
works. of Xenophon, and some scattered observa- 
tions in those of Cicero, who was the first, we be- 
lieve, to observe, that the sense of Beauty is pecu- 
liar to Mad;— but nothing eke, we believe, in clossi- 
cal antiquity, which requires to be analyzed or ex- 
plained. It appears that St Augustin composed a Doctiineof 
large treatise on Beauty ; and it is to be lamented, ** Augustin, 
that t^ic speculations of that acute and ardent ge- "J at 
nius on such a subject have been lost. We disco- 
ver, from incidental notices in other parts ol his 
writings, that he conceived the Beauty of all objects 
to depend on their Unity,— or on the perception of 
that Principle or Design which fixed the relations of 
their various parte, and presented them to the intel- 
lect or imagination a s one harmonious whole. It 
would not be fair to deal very strictly with a theory 
with which we are so imperfectly acquainted : But it 
may be observed, that, while the author is so far in 
the right as to make Beauty consist in a relation to 
mind, ami not in any physical quality, he has taken 
far too narrow and circumscribed a view of the mat- 
ter, and one winch seems almost exclusively appli- 
cable to works of human art ; it being plain enough, 

■*w,' think, that a beautiful landscape, or a beautiful 
horse, has no more unity, and no more traces of de- 
sign, than one which is not beautiful. 

Wo do not pretend to know what the Schoolmen 
taught upon this subject during the dark ages ; but 
the discussion does not seem to have been resumed 
for long after the revival of letters. The followers 
of Leibnitz were pleased to maintain, that Beauty 
consisted in Perfection; but what constituted Per- 
fection they did not attempt to define. M. Crouzas Opinions c.f 
wrote a long essay, to show that Beauty depended 
on these five elements. Variety, Unity, Regularity, M< 1 * 
Order, and Proportion ; and the Pere Andre, a still 
longer one to prove, that, admitting these to be the 
true foundations of Beauty, it was still most import- 
ant to consider, that the Beauty which results from 
them is either Essential, or Natural, or Artificial, — 
and that it may be greater or less, according as the 
characteristics of each of these classes are combined 
or set in opposition. 

Among ourselves, we arc not aware of any consi- 
derable publication on the subject till the appear- 
ance of Lord Shaftesbury’s Characteristic v, in which Of Lon! 
a sort of rapturous Platonic doctrine is delivered as 
to the existence of a primitive and Supreme Good * 
and Beauty, aud of a certain interim! sense, by 
which both Beauty and moral merit were distin- 
guished. Addison published several ingenious pa- Of Addison, 
pers in The Spectator, on the pleasures of the ima- 
gination, and was the first, we believe, who referred 
them to the specific sources of Beauty, Sublimity, 
and Novelty. He did not enter much, however, Dr Ifudie- 
into the metaphysical discussion of the nature o f*on\ Doc- 
Beauty itself; and the first philosophical treatise 0 ^| | l J i' f | „°i an 
note that appeared on the subject, may be said to I'JflJxStnsl- 
have been the Inquiry of Dr Hucheson, first pub- by which 9 
lished, we believe, in 1725. Byauty i* 

In this work, the notion of a peculiar internal <,JbCOVCICt? * 
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Beamy, sense, by which we are made sensible of the exist- of a branching oak. The radical error, ia short, Bjjmiy. 
ence of Beauty, is very boldly promulgated, and consists in fixing upon properties that are not in- ; 
maintained by many ingenious arguments : Yet no- teresting in themselves, and tan never be conceit- " 

thing, we conceive, can be racSfre extravagant than , ed, therefore, to excite any emotion, as the foun- 
such a proposition ; and nothingpbut the radical faults tain-spring of all our emotions of Beauty : And it 
of the other parts of the hypothesis could possibly is an absurdity that must infallibly lead to others,-*- 
have driven the learned author to its adoption. Even whether these take the shape or a violent attempt 


to disguise the truly indifferent nature of the pro- 
perties so selected, or of the bolder expedient of 
creating a peculiar faculty, whose office it is to find 
them interesting. 

The next remarkable theory was that proposed by Theory of 


after the; existence of this sixth sense was assumed, 
he felt that it wa* still necessary that he should ex- 
plain what were the qualities by which it was grati- 
fied ; and these, he was pleased to allege, were nothing 

This* Sense but the combinations of Variety with Uniformity; w 4 ✓ 

rxcitwl by a ]j objects, as he has himself expressed it, which are Edmund Burke, in his Treatise of the Sublime and ® , . ,r k** that 
at?«nof ' ^ e< i ual, y Uniform, being Beautiful in proportion to Beautiful. But of this, in spite of the great name JJJJJJiJjy 

.1 tt > -ii — • * - of the author, we cannot persuade ourselves that it which pro. 

is necessary to say much* Hi$ explanation is «lucc a re- 
founded upon a species of materialism,— hot much to Jj? xa !jP" of 
have been expected from tfte general character of . rCfc 
his genius, or the strain of his other speculations,— 
for it all resolves into this,— that all objects appear 




Umfonniiy their Variety,— and all objects equally various being 
ami V<iru‘- Beautiful in proportion to their Uniformity. Now, 
not to insist upon the obvious and radical objection 
that tli is is not true in fact, as to flowers, landscapes, 
or indeed of any thing but architecture, if it be true 
of that,— it could not fail to strike the ingenious author 


that these qualities of Uniformity and Variety were " Beautiful, which fyave the power of producing a pe- 


not of themselves agreeable to any of our known 
^ senses or faculties, except when considered as sym- 
" bols of Utility or Design, and therefore could not 
intelligibly account for the very lively emotions 
which we often experience from the perception of 
Beauty, where the notion of design or utility was not 
at all suggested. lie was constrained, therefore, either 
to abandon this view of the nature of Beauty alt (A 
gether, or to imagine a new sense or faculty, whose 
characteristic and description it should be to receive 
delight from the combinations of Uniformity and 
Variety, without any consideration of their being 
significant of things agreeable to our other faculties ; 
and this being accomplished by the mere force of 
the assumption and the definition, there was no room 
for farther dispute or difficulty in the matter. 

Some of Hucheson’s followers, such as Gerard and 
others, who were a little startled at the notion of a 
Benin > mto separate faculty, and yet wished to retain the doctrine 
HiMtv'aTiptv °* Beauty depending on Variety and Uniformity, 
without ti»t- endeavoured, accordingly, to show that these quuli- 
Aiippout.OM ties were naturally agreeable to the mind, and were 
of a sppi- recommended by considerations arising from its most 
familiar properties. Uniformity or Simplicity, it is 
said, renders our conception of objects easy, and 
saves r the mind from all fatigue and distraction in the 
consideration of them; whilst Variety, if circumscrib- 
ed and limited by an ultimate uniformity, gives it a 
pleasing exercise and excitement, and keeps its ener- 
gies in a state of pleasurable activity. Now, this 
appears to us to be mere trifling. The varied and 
lively emotions which we receive from 'the* percep- 
tion of Beauty, obviously have no sort of resem- 
blance to the pleasure of moderate intellectual exer- 
tion; nor can anything be conceived more utterly 
ttis<duiilar than the gratification we have in gazing 
on the form pf a lovt ly woman, and the satisfaction 
we receive from working an easy problem in arith- 
metic or geometry, if a triangle is more beautiful 
than a regular polygon, as those authors maintain, 
merely because its figure is more easily comprehend- 
ed, the number four should bp more beautiful than 
the number three hundred aiul twenty-seven, and 
the form of a gibbet far more agreeable than that 
▼ol. it. PART i. 


Attempt* 
tO If'MOlvfi 


rate beuse. 


But quite 
unsatisfac- 
tory. 


culiar relaxation of our nerves and fibres, and thus 
inducing a certain degree of bodily languor and 
sinkings ,Of all the suppositions that have been 
at any time hazarded to explain the phenomena of 
Beauty, this, we think, is the jtnost unfortunate, and 
the most weakly supported. , There is no philosophy 
in the doctrine, — and, the fundamental assumption is 
in every way cputradicted by the most familiar ex- 
perience. There is no relaxation of the fibres in 
the perception of Beauty,— and there is no pleasure 
in the relaxation of the fibres. If there were, it 
would follow, that a warm bath would be by far the 
most beautiful thing in the world — and that the bril- 
liant lights, and bracing airs of a fine autumn morn- 
ing, would be the very reverse of Beautiful. Accord- 
ingly* though the treatise alluded to will always be 
valuable on account of the raahy fine and just remarks 
it contains, we are not aware that there is any ac- 
curate inquirer into the subject (with the excep- 
tion, perhaps, of Mr Price, in whose hands, however, 
the doctrine assumes a new character) by whom the 
fundamental principle of the theory has not been ex- 
plicitly abandoned. 

A yet more extravagant doctrine was soon after- Of Diderot, 
wards inculcated, and in a tone of great authority, in ***** 0,, r. 
a long article from the brilliant pen of Diderot, in the j3 
French Encyclopedic , and one which exemplifies, in me,* ]> « 
a very striking manner, the nature of the difficulties p«c«*piioB 
with which the discussion is embarrassed. This in- delation, 
gcuious. person, perceiving at once, that the Beauty 
which we ascribe to a particular class of objects, 
could not be referred to any peculiar^md inherent 
quality in the objects themselves, but depended upon 
their power of exciting certain sentiments in our 
minds ; and being, at the same time, at a loss to dis- 
cover what common power could belong to so vast 
a' variety of objects as pass under the general ap- 
pellation of Beautiful, or by what tie all the va- 
rious emotions which are excited by the percep- 
tion of Beauty could be united, was at last driven, 
by his senue of the necessity of keeping ins defini-^ 
tion sufficiently wide and comprehensive, to haftard 
the Strang.' assertion, that all objects were Beau- 
tiful which excite in us the idea of relation ; that 
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Beauty, onr sense of Beauty consisted in tracing out the 
'*****+' relations which the object possessing it might have 
to other • objects ; and that its Beauty was in pro- 
portion to the number and dearness of the rela- 
tions thus suggested and perceived. It is scarcely 
necessary, we presume, to expose by any arguments 
the manifest fallacy, or rather the palpable absurdity 
of such a theory as tins. In the first place, we con- 
ceive it to be obvious, that all objects whatever have 
an infinite, and consequently an equal number of re- 
lations, and are equally likely to suggest them to 
those to whom they are presented ; — at all events, it is 
certain, that ugly and disagreeable objects have just 
as many relations as those that are agreeable, and 
ought, therefore, to be just ns Beautiful, if the sense 
of Beauty consists fn the perception of relations. 
In the next place, it seems to be sufficiently certain, 
from the experience and common feelings of all men, 
that the perception of relations among objects is not 
in itself accompanied by any pleasure whatever, und 
in particular baa no conceivable resemblance to the 
emotion we receive from the perception of Beauty. 
When we perceive one ugly old woman sitting exact- 
ly opposite to two other ugly old women, and ob- 
serve, at the same moment, that the first is as big as 
the other two taken together, we humbly conceive, 
that this clear perception of the relations in which 
these three Graces stand to each other, cannot well 
be mistaken for a sense of Beauty, and that it does 
not in the least abate or interfere with our sense of 
their ugliness. Finally, we may observe, that the 
sense of Beauty results instantaneously from the per- 
ception of the object ; whereas the discovery of its 
relations to other objects must necessarily ho a work 
of time and reflection, in the course of which the 
beauty of the object, so far from being created or 
brought into notice, must, in fact, bo lost sight of 
and forgotten. * 

Theory of Another more plausible and ingenious theory was 
Futiivr Uuf- suggested by the i\?ro Huffier, and afterwards adopt- 
ficMitifl sir rtlu ] illustrated with great talent in the Discourses 
not i” l-iimt Sir J°sbuu Hey no Ids. According to this doC- 
lU'uuiy con- trine, Beauty consists, as Aristotle held virtue to do, 
nisi oil in in mediocrity, or conformity to that which was most 
"hat whs usual. Thus a beautiful nose, to make use of Dr 
ill oh* *In!| 11 " Smith's very apt illustration of this doctrine, is one 
familiar, that is neither very long nor very short, — very straight 

nor very much bent, — but of an ordinary form and 
proportion, compared with all the extremes. Il is 
the form, in short, which nature seems to have aimed 
at in all eases though she has more frequently de- 
viated from it than hit it; hut deviating from it in 
all directions, all her deviations come nearer to it 
than they ever do to each other. Thus the most 
beautiful in every species of creatures bears the great- 
est resemblance to the whole species, while monsters 
lire so. denominated because they bear the least ; and 
thus the Beautiful, though in one sense the rarest, 
us the exact medium is hut seldom hit, is invariably 
the most common, because it is the central point 
from which all the deviations are the least remote. 
This view of the matter is adopted by Sir Joshua in 
its full extent, and is even carried so far by this great 
artist, that he does not scruple to conclude, “ That 
if we weir more used to deformity than Beauty, de- 
formity would then lose the idea that is now annexed 


to it, and take that of Beauty ; — just as we approve Beauty, 
and admire fashions in dress, for no other reason than 
that we are used to them/' 

Now, not to dwell upon the very startling con- 
clusion to. which these principles must lead, viz. that 
tilings are Beautiful in proportion as they are ordi- 
nary ; and that it is merely their familiarity which 
constitutes their Beauty, we would observe, in the 
first place, that the whole, theory seems to have 
been suggested by a consideration of animal forms, 
or perhaps of the human figure exclusively. In 
these forms, it is quite true that great and monstrous 
deviations from the usual proportions are extremely 
disagreeable. But this, we have no doubt, arises 
entirely from some idea of pain or disaster attached 
to their existence, or from their obvious unfitness for 
the functions they have to perform. In vegetable 
forms, accordingly, these irregularities excite no 
such disgust ; it being, in fact, the great object of 
culture; in almost all the more beautiful kinds, to 
produce what muy be called monstrosities. And, in 
mineral substances, where the idea of suffering is 
still more completely excluded, it is notorious that, 
so far from the more ordinary configurations being 
thought the most Beautiful, this epithet is scarcely 
ever employed but to denote some rare and unusual 
combination of veins, colours, or dimensions. As to 
landscapes, again, and almost all tlu* works of art, 
without exception, the theory is plainly altogether 
incapable of application, in what sense, for ex- 
ample, can it be said that the Beauty of natural 
scenery consists in mediocrity ; or that these land- 
scapes are the most Beautiful that are the most 
common ? or what meaning can we attach to the 
proposition, th(it the most Beautiful building, or pic- 
ture, or poem, is that which bears the nearest resem- 
blance to all the individuals of its claps, and is, upon 
the whole, the most ordinary and common? 

To a doctrine which is liable to these obvious and 
radical objections, it is not perhaps necessary to 
make any other ; hut wc must remark further, first, 

That it necessarily supposes that our sense of Beau- 
ty is, in all cases, preceded by such a large com- 
parison between various individuals of the same spe- 
cies, ns may enable us to ascertain thut average or 
mean form in which Beauty is supposed to consist ; 
and, consequently, that we could never discover any 
object to be Beautiful antecedent to such a compa- 
rison ; and, secondly, That, even if we were to allow 
that this theory afforded some explanation of the supe- 
rior Beauty of any one object, compared with others 
of the same class, it plainly furnishes no explanation 
whatever of "the superior Ileauty of one class of ob- 
jects compared with another. We may believe, if we 
please, that one peacock is handsomer than another, 
because it approaches more nearly to the average or 
mean form of peacocks in general ; but this reason • 
will avail us nothing whatever in explaining why 
any peacock is handsomer than any pelican or pen- 
guin < We may say, without manifest absurdity, 
that the most beautiful pig is that which has least of 
the extreme qualities that sometimes occur in the 
tribe j but it would be palpably absurd to give this 
reason, or any tiling like it, for the superior Beauty 
of the tribe of antelopes or spaniels, 
y* The notion, in short, seems to have been hastily 
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Bran i v. adopted by the ingenious persons who have main- 
tained it, partly upon the narrow ground of tW dis- 
gust produced by monsters ln the ariimal creation, 
which has been already iufliciehllv explained, ~-and 
partly inconsequence of the ftllucy.which larkfift 
the vague and general proposition of these things 
being beautiftii which are neither tyo big nor ho little, 
too massive nbr foo Blender,&c.; from which it was 
concluded,' that Beauty; riiuat, consist in mediocrity 
not considering that the particle too merely denotes 
those degrees which' are exclusive of Beauty, with- 
out in any way fixing what those degrees are. For 
flic plain meaning of these phrases &, that the reject- 
ed objects are too nmssivc or too slander to be beaut i- 
*Ul ; and, therefore, to say that an object is beautiful 
which is neither too big nor too little, &c. is really say-* 
ing nothing more than that beautiful objects are such ' 
as are not in any degree ugly or disagreeable. The 
illustration as to the effects of use or custom in the 
article of dress is singularly inaccurate and delusive.; 
the fact being, that we never admire the dress which? 
we arc most accustomed to see,— which is that of the 
common people, — but the dress of the few who are 
distinguished by rank or opulence; and that we re- 
quire no more custom or habit to make us admire 
this dress, whatever it may be, than is necessary to 
associate it in our thoughts with the wealth and dig- 
nity of those who wear it. 

Opinions ot* Wo need say nothing in this place of the opipions 
Or tirur.l, expressed on the subject of Beauty by Dr Gerard, Dr 
Blau, Blair, and a whole herd of rhetoricians, because hone 
of them pretend to have any new or original notions 
with regard to it, and, in general, hove been at no 
pains to reconcile or render consistent the various 
accounts of the matter, which they have contented 
themselves with assembling and laying before their 
readers altogether, as affording among them the best 
explanation that could be offered of the question. 
Thus They do not scruple to say, that the sense of 
Beauty is sometimes produced by the mere organic 
affection of the senses of sight or hearing ; at other 
times, by a perception of a kind of regular variety ; 
and in other instances bv the association of interest- 
ing conceptions:— thus abandoning altogether any at- 
tempt to answer the radical question, — how the feel- 
ing of Beauty should be excited by such opposite 
causes, — and confounding together, without any at- 
tempt at discrimination, those theories which imply 
the existence of a separate sense or faculty, and 
those which resolve our sense of Beauty into other 
more simple or familiar emotions. 

Latt r and Of late years, however, we have had three ptibli- 
inori* nn- cations on the subject of afar higher character, — we 
|iM‘!jiit Spts mean, Mr Alison , s - 2i.v.s7/ i ys on (be Nature and Prin- 
<ii aliens. r fpi cs u j 'fade — ."Mr Payne Knight’s Analytical In - 
fpdry into the same subjects — ana Mr Dugakl Stew- 
art's Dissertations on the Beautiful, and on Taste, 
in his volume of Philosophical Essays. All these 
, works possess an infinite deal of merit, and have among . 
Thcoiv 0,111 *I ,em disclosed almost all the trutli that is to be 
that alt flic known on the subject; though, as it seems to us, 
Bum*} of with some little admixture of error, from which it 
M.ui iul will not, however, bo difficult to separate it. 
lo bui'frr- Mr A lisorf maintains, that all Beauty, or at least 
iv, 1 1 0 .\ vs „. that all the Beauty of material objects depends on 
ciji'iou. the associations that may have connected them with 


,tfi6,pt$9ary affections o# ex^oti^us of our nature ; ; B-s mh- 
and in this, which is the, furidainontol point of liis s-l ^ s »^ w 
theory, conceive hjgf to be ho less clearly right* 

' than he is couvincuig ^nd in the cupiou* 

and beautiful illu^tratimv^y which he has sought to 
establish its tnitR. When: he proceeds, however, to 
assert, that i>Ur r s^h»e of Beauty consists not merely 
in the suggestion of ideas of emotion, but in the 
contemplation of a con riveted series of such ideas, Endian a* 
and indicates.a state of mind in which the faculties, **d by H»f 
half active and half passive, are given up to n sort W !M 
of reverie dr musing, in which they may wander, ft< i Tram* 
though among Tkimlred impressions, far enough from of Emu- 
. the immediate object of perception, wc will confess how. 
that lie not only seems to us to advance ;i very ques- 
tionable proposition, but very essentially to endanger 
the evidence, aa well as the consistency, of his gene- 
ral doctrine.* We are far from' denying, that, in' 
minds of sensibility and of rq^efcting habits, the con- 
templation of beautiful objects will be apt; especial- 
ly in moments of leisure, and when the mind iir va- 
cant, to give rise* to such trains of thought, and to 
such protracted meditations ; but we cannot possibly 
admit thajt their existence is necessary to the percep- 
tion of Beauty, or that it is in. this state of mind ex- 
clusively that the sense of Beautjf exists, The percep- 
tion of Beauty, bn the contrary, we. bold to bej in 
-most cases, quite instantaneous, and altogether as^ 
immediate as the perception of the external qualities 
of the object to which it is :ascnbed. * Indeed, it 
seems only necessary to recollect, that it is to a pre-, 
sent material object that we actually ascribe atfd re- 
fer this Beauty, and that the only thing to be ex - 1 
plained is, how this object comes to appear Beauti- 
ful. In the long train of interesting meditations, 
however, to which Mr Alison refers,— in the delight- 
ful reveries in which he would make the sense of 
Beauty consist, — it fa obvious that we must soon lose 
sight of the external object which gave flic first im- 
pulse to our thoughts; and though we may ajfor- 
wards reflect upon it, with increased interest and’ gra- 
titude, asThe parent of so many cl tanning utaages, it 
is impossible, we conceive^ that tbo perception pf its 
Beauty can ever depend upon a long series of vari- 
ous and shifting emotions. 

It likewise occurs to us to observe, that if every thing 
was beautiful, which was the occasion of a train of 
ideas of emotion, it is not easy to see why objects that 
are called ugly should not be entitled to that appel- 
lation. If they are sufficiently ugly not to be view- 
ed with indifference, they too will give rise to ideas 
of emotion, and those idea# arc just as likely to run 
into trains and series, as those of a more agreeable 
description. Nay, us contrast itselftfo one of the 
principles of association, it is not at all unlikely, that, 
in the train of impressive ideas which the sight of 
ugly objects may excite, a transition may be ulti- 
mately made to such as are connected with pleasure; 
and, therefore, if the perception of the Beauty of » 
the object which first suggested them depended up- *; . 
on its having produced a series of ideas of emotion* 
or even of agreeable emotions, there seems to be no 
good reason for doubting, that ugly objects may thus 
be as Beautiful as any other, and that Beauty and 
Ugliness may be one and the same thing. Such is 
the danger, as it appears to us, of deserting the ob- 
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BrnuU. joct n^cll, or going b"joiid its immediate effect and 
impression, in order to discover the sources of its Beau- 
ty. Our view of the matter is safer, we think, and 
far mure simple. Wo conceive the object to be as- 
sociated either in our past experience, or by seme 
universal analogy, with pleasures, or emotions that 
upon the whole are pleasant ; and that these associ- 
ated pleasures are instantaneously suggested, as soon 
as the object is presented, and by the first glimpse of 
its physical properties, with which, indeed, they are 
conMibstautiutcd and confounded in our sensations. 
The work of Mr Knight is more lively, various, 
admits asso- and discursive, than Mr Alisons — but not so syste- 
ciation ns irm tic or conclusive. It is the cleverer book of the 
two, — but riot the most philosophical discussion of the 
subject. He agrees with Mr Alison in holding the 
most important, and, indeed, the only considerable 
part of Beauty, to depend upon Association, an(l has 
illustrated this opinion with a great variety of just 
and original observation. But he maintains, and 
maintains stoutly, that there is a Beauty independent 
of association — prior to it, und more original and 
fundamental — ‘the primitive and natural Beauty of 
Colours and Sounds. Now, this we look upon to be a 


Air Knight 


the chief 
inarpfiiput 
•f Beaut v. 


But rna.n. 
taiiw that 
IIiitp m a 
primitive 
ami inde- 
pendent 
Jhaiit} in 


heresy, and a heresy in< onsistent with the very first 
principles of Catholic philosophy. Wo shall not stop 
at present to give our reasons lor this Opinion, which % 
we shall illustrate at large before we bring this article 
to a close ; — but we beg leave merely to suggest at pre- 
Oouiids ^ * cnt > l hat if our sense ol Beauty be confessedly in most 
,un * cases tlie mere image or reflection of pleasures or emo- 
tions that have been associated with objects in them- 
selves indifferent, it. cannot fail to appear strange 
that it should also on sonic few occasions be a mere 


of controversy. His Kssay on the Beautiful is ra- Beauty, 
flier* philological than metaphysical. Hie. object of 
it is to show by what gradual and successive exten- 
sions of moaning the word, though at first appropri- 
ated to denote the pleasing effect of colours' a lone, 
might naturally come* to signify all the other pitas- 
ing things to which it is now applied. In this investiga- 
tion he makes many admirable remarks, and touches, 
with the hand of a master, upon many of the dispu- 
table parts of the question ; but he evades the particu- 
lar point at issue between us and Mr Knight, by stat- 
ing, that it is quite immaterial to his purpose, whether 
tilt* Beauty of colours be supposed to depend on their 
organic effect on the eye, or on some association be- 
tween them and other agreeable emotions, — it being 
enougli for his purpose that this was probably the first, 
sort of Beauty that was observed, and that to which the 
name was at first exclusively applied. It is evident 
to us, however, that he leans to the opinion of Mr 
Knight, as to this Beauty being truly sensual or or- 
ganic. In observing, too, that Beauty is not. now the Qu<*«iion- 
liaiue of any one thing or quality, but of very many >d»lc Doc. 
different qualities, — and that it is applied to them all, ,M,H * * ,s 
merely because they are often united in the same!- ‘‘V'f 1 * 
objects, or perceived at the same time and by the , ianj -. 
same organs , — it appeal's to us that he carries his Bi*.nMiiul 
philology a little too far, and disregards other prin tl 
ciples of reasoning of far higher authority. To give 11111 * 

the ryune of Beauty, for example, to every thing that u u mst ivcs 
interests or pleases us through the channel of sight, to tin* same 
including in this category the mere impulse of* light s ' l,s °- 
that is pleasant to the organ, and the presentment, 
of objects whose whole charm consists in awakening 
the memory of social emotions, seems to us to be 


organic or sensual gratification of the particular or- # confounding things together that must always be se- 


gans. Language, it is believed, affords no other ex- 
ample of so whimsical a combination of different 
objects under one appellation, or of the confounding 
of a direct physical sensation w ith the suggestion of a 
social or sympathetic moral feeling. We would observe 
also, that while Mr Knight stickles so violently for this 
alloy of* the senses in the constitution of Beaut}, he 
admits, unequivocally, that Sublimity is, in every in- 
stance, and in all coses, the effect of association 
alone. Yet Sublimity and Beauty, in any just or 
large sense, and w r ith a view to the philosophy of 
either, arc manifestly one and the same ; nor is it 
conceivable to us, that, if Sublimity be always the 
result of un association with ideas of Power or Dan- 
ger, Beauty can possibly be, in any case, the result 
of a mere pleasuiuble impulse on the nerves of the 
eye or the ear. We shall return, however, to this dis- 
. cussion hereafter. Of Mr Knight we have only fur- 
ther to observe, that wc think he is not less hereti- 
cal in maintaining, that we have no pleasure in sym- 
1 pathizing with distress or suffering, but only with 
mefital energy ; und that, in contemplating the Su- 
blime, we are moved only with a sense of poWer and 
grandeur, and liever with any feeling of terror or 
awe.-— These errors, however, arc less intimately 
Mr Stew, connected with the subject of our present discus- 
art’s Essay aion. 

ou the With Mr Stewart we have less occasion for quar- 
clrieiSy'phi- re * ; chiefly, perhaps, because he has made fewer 
Jologicjfi. positive assertions, and entered less into the matter 


parate in our feelings, and giving a far greater im- 
portance to the mere identity of the organ of per- 
ception, than is warranted either by the ordinary 
language or ordinary experience of men. l : pon the 
same principle we should give this name of Beautiful, 
and no other, to all acts of kindness or magnanimity, 
and, indeed, to every interesting occurrence which 
took place in our sight, or came to our knowledge* 
by means of the eye : — nay, as the ear is also allow ed 
to be a channel for impressions of Beauty, the same 
name should be given to any interesting or pleasant 
thing that we bear, — and good news read to us from 
the gazette should be denominated Beautiful, just 
as much as a fine composition of music. These 
things, however, are never called Beautiful, and are 
felt, indeed, to afford a gratification of quite a differ- 
ent nature. It is no doubt true, as Mr Stewart 
has observed, that Beauty is not one thing, but 
many, — and does not produce on£ uniform emotion, 
but an infinite variety of emotiofls. But this we 
conceive is not merely because many pleasant 
things may be intimated to- us by the same sense, 
but because the things that are called Beautiful may 
be associated w ith an infinite variety of agreeable 
emotions, of the specific character of which their 
Beauty will consequently partake. Nor does it fol- 
low, from the fact of this great variety, that there 
can be no other principle of union among these 
agreeable emotions, but that of a namc> extended 
to them all upon the very slight ground of their 



*\ H^nty. coming through the same organ; since* upon our 
theory, and indeed upon Mrcjgtewart’s, in & vast ma- 
jority of instances, there h there markable circum- 
stance of their all sutfges^d'by association 

with some present sensation, wid all' modified hud 
compounded to our feelings by an actual and direct 
perception. - ' f 

It is unnecessary, however, to pursue these cri-' 
ticisms, or, indeed, this hasty review of the specula** 
tion of other writers, any farther. The few observa- 
tions we Vive already made, will enable the intejli-. 
gent reader, both to understand in a genera) way what 
has been already done oh the subject, and in some 
degree prepare him to appreciate the merits of that 
theory, substantially the same with Mr Alison’s, 
which we shall now proceed to illustrate somewhat 
more in detail. 

F.iriiirr The basis of it is, that the Beauty which we im- 
liJustia- pute to outward objects, is nothing more than the 
tii ii of i he reflection of our own inward emotions, and is 
aIIocm. 11 n,a< *e up entirely of certain little portions of love, * 
tiuiu»- P*ty, and affection, which have been connected with 
these* objects, and still adhere as it were to them, and 
move us anew whenever they are presented to our ob- 
servation. Before proceeding to bring any proof of 
the truth of this proposition, there arc two things that 
it may be proper to explain a little more distinctly. 
First, * What are the primary affections, by the sug- 
gestion of which wc think the sense of Beauty 
produced ? And, secondly, What is the nature of the 
connexion by which we suppose that, the objects wc 
call beautiful arc enabled to suggest these aftfcc- 
# lions ? *■ 

Wliai Aflfi»r- With regard to the first of these points, it fortu- 
itous nn\ bu nntely is not necessary cither to enter into any tedi- 
‘ V.i\ * Vt 0,15 devils, or to have recourse to any nice distinc- 
‘ ’ tions. All sensations that arc not absolutely indiffer- 
ent, and are, at the same time, either agreeable, 
when experienced by ourselves, or attractive when 
contemplated in others, may form the foundation of 
the emotions of Sublimity or Beauty. The love of 
sensation seems to be the ruling appetite of lium&u 
nature; and many sensations, in which the painful 
seems to bear no little share, are consequently sought 
for with avidity, and recollected with interest, even 
in our own persons. In the persons of others, emo- 
tions still more painful are contemplated with eager- 
ness and delight ; and therefore we must not be sur- 
prised to find, that many of the pleasing sensations of 
Beauty or Sublimity resolve themselves ultimately 
into recollections of feelings that may appear to have 
a very opposite character. The sum of the whole is, 
that every feeling which it is agreeable to experi- 
ence, to recal, or jo witness, may become the source 
of beauty in external objects, when it is so connect- 
ed with them as that their appearance reminds us of 
that feeling. Now, in real life* and from daily ex- 
perience and observation, we kftow that it is agree- 
able, in the first place, to recollect our own pleasur- 
able sensations, of to be enabled to form a lively 


conception of the pleasures of other men, or even Bea my, 
of sentient beings of any description. We know >***v^ m 
likewise, from the same sure* authority, that there il 
a certain delight in the remembrance of our past, or 
the conception of o^r flrfbre emotions, even though 
attended wijth great, pain* provided they be not forced 
too rudely on the mind, and be softened by the ac- 
companiment of any mikler feeling* And finally, 
we know, in the same manner, that the spectacle or 
conception of tha, emotions of others, even when in 
a high degree painfttl* is extremely interesting and 
attractive, and draws us away, not only from the con- 
sideration of indifferent objects, but even from the 
pursuit of light or frivolous enjoyments. All these 
are plain and familiar facts, of the existence of winch, 
however they may be explained, no one can enter- 
tain the slightest doubt, —and into which, therefore, 
we shall have made no inconsiderable' progress, if we 
can resolve the more mysterious fact, of* the emotions 
we receive from the contemplation of Sublimity or 
Bea%. 

Our proposition then is, that these emotions are 
not original emotions, nor produced directly by any 
qualities in the objects which excite them ; but are 
reflections, or images, of the more radical and fami- 
liar emotions to which we have already 'alluded ; and 
are occasioned, not by any inherent virtue in the ob- 
jects before us, but by the accidents, if wc may so 
express ourselves, by which these may have been 
enabled to suggest or recal to us our own past sen- 
sations or sympathies. We might almost venture, 
indeed, to lay it down as an axiom, that, except in 
the plain and palpable case of bodily pain or plea- 
sure, we can never be interested in any thing but the 
fortunes of* sentient beings; — and that every thing 
partaking of the nature of mental emotion, must 
lmve for its object the feelings, past, present or pos- 
sible, of* something capable : of sensation* Indepen- 
dent, therefore, of all evidence, and without the help 
of any explanation, we should have been apt to con- 
clude, that the emotions of Beauty and Sublimity 
must have for their objects the sufferings or enjoy- 
ments of sentient beings jr— and to reject,; as intrin- 
sically absurd and incredible, the supposition, that 
material objects, which obviously do neither hurt 
nor delight the body, should yet excite, by their 
mere physical qualities, the very powerful emotions 
which are sometimes excited by the spectacle of 
Beauty. 

Of the feelings, by their connexion with which 
external objects become beautiful, we ' do not think 
it necessary to speak more minutely and^ there- 
fore> it only remains, under this preliminary view of 
the subject, to explain the nature of that connexion Nature of 
by which wc conceive this effect to be produced, the associa- 
Here, also, there is but little need for minuteness, or tions I by 
fulness of enumeration. Almost every tie, by which mppear 
two objects can be bound together in the imagine Beautiful, 
tion, in such a manner as that the presentment of 
the one shall recal the memory of the other ; — or, in 


* A considerable part of the seauel of this article has already appeared in a critique (by the same author) 

upon Mr Alison’s Essay in the Earn burgh Review for May 181 J. 
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other \vord9, almost every possible relation which can 
subsist between such objects, may serve to connect 
the things we call Sublime or Beautiful, with feelings 
that are interesting or delightful. It may be useful, 
however, to class these bogds of association between 
Mind anil Matter in a rude and general way. 

It appears to us, then, that objects ore Sublime or 
Beautiful, First, When they arc the Natural signs, and 
Perpetual concomitants of pleasurable sensations, 
or, at any rate, of some lively feeling or emotion in 
ourselves or in some other sentient beings ; or, Sc- 
comity * When they are the arbitrary or Accidental 
concomitants of such feelings ; or, Thirdly , When 
they bear .some Analogy or fanciful resemblance to 
things with which these emotions are necessarily con- 
nected. In endeavouring to illustrate the nature of 
these several relations, we shall be led to lay before 
our renders some proofs that appear U- us satisfac- 
tory of the fruth of the general theory. 

The most obvious, and the strongest association 
of.\fi*orin- that can be established between inward feelings and 
Hum xti-ri'al cxterrm ^ °bj*cts is, where the object is Necessarily 
J,y. and Universally connected with the feeling by the 
w dcHsurtiy law of nature, so that it is always presented to the 
coinHTtci senses when the feeling is impressed upon the mind, — 
emotion us or the sound of laughter, with the feeling 

nn ‘ of gaiety, — of weeping with distress, — of the sound 

of thunder, with ideas of danger and power. Let 
us dwell for a moment on the last instance. — Nothing, 
perhaps, in the whole range of nature, is more strik- 
ingly and universally sublime than the sound we have 
just mentioned; yet it seems obvious, that the sense of 
sublimity is produced, not by any quality that is per- 
ceived by the ear, but altogether by the impression 
of Power and of Danger that is necessarily made 
upon the mind, whenever that sound is heard. That 
it. is not produced by any peculiarity in the sound it- 
self, is certain, from the mistakes that are frequently 
made with regard to it. The noise of a cart rattling 
over the stones, is often mistaken for thunder ; and 
as long as the mistake lasts, this very vulgar and in- 
significant noise is actually felt to be prodigiously su- 
blime. It is so felt, however, it is perfectly plain, 
inorelv because it is then associated with ideas of 
prodigious power and undefined danger ; — and the 
sublimity is destroyed, the moment the association is 
dissolved, though the sound itself, and its effect on 
'the organ, continue exactly the same. This, there- 
fore, is an instance in which sublimity is distinctly 
proved to consist, not in any physical quality of the 
object to which it i> a cribed, but in its necessary 
connexion with dut \ast and uncontrolled Power 
which is the natural object of awe and veneration. 

We may now take an example a little less plain 
and elementary. The most beautiful object in na- 
ture^ perhaps, is the countenance of a young and 
beautiful woman ; — ami we are apt at first to imagine, 
that, independent of all associations, the forms and 
colours which it dhpl;n< are, in themselves, Jowl) 
and engaging, and would appear charming to all be- 
holders, with whatever other qualities or impressions 
tlh-y might happen to be connected. A very little 
reflection,' however, will probably be sufficient to 
com.nco us of the fallacy of this impression ; and to 
sai'sfy us, that what we ndmhc is not a combination «> r 
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forms and colours, u hicli could never excite any men- beauty, 
tal emotion, but a collection of signs and tokens of ' 
certain mental feelings and affections, which are uni- 
versally recognised as the proper objects of love and 
sympathy. Laying, aside the emotions arising from dif- 
ference of sex, and supposing female beauty to be 
contemplated by the pure and unenvying eye of a fe- 
male, it seems quite obvious, that, among its ingre- 
dients, we should trace the signs of two 'different 
sets of qualities, that are neither of them the object 
of sight, but of a higher faculty ; — in the £rst place, 
of youth and health ; and in the second j>ace, of in- 
nocence,’ gaiety, sensibility, intelligence, delicacy or 
vivacity. Now, without enlarging upon the natural 
effect of these suggestiohs, we shall just suppose that 
the appearances, which must bo admitted at all 
events to be actuully significant of the qualities we 
have enumerated, had been by the law of nature at- 
tached to the very opposite qualities; — that the 
smooth forehead, the firm cheek, and the full lip, 

• which arc now so distinctly expressive to us of the 
gay and vigorous periods of youth, — -and the clear 
and blooming complexion, which indicates health 
and activity, had been in fact the forms and colours 
by which old age and sickness were characterized ; 
and that, instead of being found united to those 
sources and seasons of enjoyment, they had been the 
badges by which nature pointed out that state of 
suffering and decay which is now signified to us by 
the "livid and emaciated face of sickness, or the 
wrinkled front, the quivering lip, and hollow check 
of age; — If this were the familiar law of our nature, 
can it be doubted that we should look upon these 
appearances, not with rapture, but with aversion, — 
and consider it os absolutely ludicrous or disgust- 
ing, to speak of the beauty of what was interpreted 
by every one as the lamented sign of pain and de- 
crepitude . p Mr Knight himself, thougli «t firm be- 
liever in the intrinsic beauty of colours, is so much 
of this opinion, that he thinks it entirely owing to 
those associations that we prefer the tame smooth- 
ness, and comparatively poor colours of a youthful 
face, to the richly fretted and variegated counte- 
nance of a pimpled drunkard. 

Such, we conceive, would be the inevitable effect 
of dissolving the subsisting connexion between the 
animating ideas of hope and enjoyment, and those 
visible appearances which are now significant of those 
emotions, and derive their whole Beauty from that 
signification. But the effect “ r ould be still stronger, 
if we could suppose the moral expression of those 
appearances to be reversed in the same manner. If 
the smile, which now enchants us, as the expression 
of innocence and affection, were the sign ati ached 
by nature to tjuilt. and malignity, — -If the blush which 
expresses delicacy, and the glance that speaks intel- 
ligence, vivacity and softness, had always been found 
united with brutal passion or idiot moodiness ; is it 
not certain, that the whole of their Beatity w ould be 
extinguished, and that our emotions from the sight 
of thetti u ould be exactly the reverse of what they 
now are ? 

That the Beauty of a living and sentient creature 
should depend, in a great degree, upon qualities pe- 
culiar to such a creature, rather than upon the mere 





, 9 Beauty. physical attributes which it may possess in corntnOll 
with the inert matter aroubdit, cannot indeed appear 
% a very improbable sujm os *^ oft t0 m y ? ne * But it 

may. be more. difficult for somfe persons to under* 
stand how the beauty of mer^ dead matter should 
be derived frour.the feelings and symjiathies of sen- 
tient beings. , It k absolutely necessary, therefore, 
that we should give an instance or two of this deri- 
vation. ; - . 

Of Die It is emsy enough* to understand how the sight 
Beauty of 0 f a picture or statue'should affect 1 ns nearly in the 
Ob><*ts te same way \ the sight of the original: nor is it much * 
and 1 the As- more difficult to conceive, how the sight of a cottage 
boei.it ions should give us something of the same feeling as the 
on which it sight of a peasant's family ; and the aspect of a town 
ShSni^rf ruise man y °* l ^ e same ^dca# as the appearance of a 
iJind-^ multitude of persons. We may begin, therefore, 

veapes. with an example a. little more complicated. Take, 

for instance, the case of a common English land* 
scape — green meadows with fat cattle— canals or 
navigable rivers — well fenced, well cultivated fields — 
neat, clean, scattered cottages— humble antique 
church, with church yard elms, and crossing hedge* 
rows — all seen under bright sides, and Jn good 
weather : — There is much Beauty, as every one will 
acknowledge, in such a scene. But in what does 
the Beauty consist ? Not certainly in tho mere mix- 
ture of colours and forms ; for colours more pleas- 
ing, and lines more graceful (according to qnj* 
theory of grace that may be preferred), might he 
spread upon a board, or a painter's pallet, without 
engaging the eye to a second glance, or raising the 
least emotion in the mind ; — but in the picture of 
■ human happiness that is presented to our imugina- 
* tions and affections, — in the visible and unequivocal 

signs of comfort, and cheerful and peaceful enjoy- 
ment, — and of that secure and successful industry 
that ensures its continuance,— and of the piety by 
which it is exalted, — and of the simplicity by which 
it is contrasted with the guilt and the fever of a city 
life ; — in the images of health and temperance and 
plenty which it exhibits to every eye, — and in the 
glimpses which it affords to warmer imaginations, of 
those primitive or fabulous times, when mau~*vas 
uncorruptcd by luxury and ambition, and of those 
humble retreats in which wc still delight to imagine 
that love and philosophy may find a»f unpolluted, 
asylum. At all events, however, it is human feel- 
ing that excites our sympathy, and forms the ob- 
ject of our emotions. It is man, and man alone, 
that we sec in the beauties of the earth which he in- 
habits ; — or, if a more sensitive and extended sym- 
pathy connect us with the lower families of animated 
nature, and make us rejoice w ith the Iamb& that blent 
on the uplands, or Che cattle that ruminate in the 
valley, or even with the living plants that drink the 
bright sun and the balmy air beside them, it is still 
the idea of enjoyment — of feelings that animate the 
existence of sentient beings — that calls forth all our 
emotions, and is the parent of all the Beauty with 
which we proceed to invest the inanimate creation 
around us. 

Instead of this quiet and tame English landscape, 

• let us now take a Welch or a Highland scene ; and 

see whether its beauties will admit of being explained 


on the wme principle. Here; we shall ftavd loAy nswty. 
mountains, and rocky and lonely recesses, — tufted 
woods hung over precipices, -flakes intersected wkli 
castled promontories,— ample Solitudes of unplough- 
ed and untrodden valleys,— nameless and gigantic 
. ruins, — and mountain echoes repeating the scream 
of the eagle and the roar of the cataract. This, too, 
is beautiiul ;~and, to those who can interpret the 
language it speaks, far more beautiful than the pro- 
sperous scene with which we have contrasted it. Yet, 
lonely as itis, it is to the recollection of man and of 
human feelings that its Beauty also is owing. The 
mere forms and colours that compose. its visible ap- 
pearance, are no more capable , of exciting any emo- 
tion in the mind, than the forms and colours of a 
Turkey carpet. It is sympathy with the present or 
the past, or the imaginary inhabitants of such a re- 
gion, that alone gives it either interest or Beauty ; 
and the delight of those who behold it, will always * 
be found to he in exact proportion to the force of 
•their imaginations, and the warmth of their social 
affections. The leading impressions, here, are those * 
of romantic seclusion, and primeval simplicity; 
lovers sequestered in these blissful solitudes, " from 
towns and toils remote,’* — and rustic poets and phi- 
losophers communing with nature, at a distance from 
the low pursuits and selfish malignity of ordinary 
mortals ; — then there is the sublime impression of 
the Mighty Power wfy'ch piled the massive cliffs up- 
on each other, and vent the mountains asunder, and 
scattered their giant fragments at their base ; — and 
all the images connected will) the monuments of an- 
cient magnificence and extinguished hostility, — the 
feuds, and the combats, and the triumphs of its wild 
and primitive inhabitants, contrasted with the still- 
ness and desolation of the scenes where they lie in- 
terred; — and the romantic ideas attached to their 
ancient traditions, and the peculiarities of their pre- 
sent life, — their wild and enthusiastic poetry,— their 
gloomy superstitions, — their attachment to their, 
chiefs, — the dangers, and the hardships and enjoy- 
ments of their lonely huntings and fishings, — their 
pastoral shielings on the mountains in summer, — 
and the tales and the sports that amuse the little 
groups that are frozen into their vast and trackless 
valleys in the winter. Add to all this, the traces of 
vast and obscure antiquity that are impressed on I he 
language and the habits of the people, and on the 
cliffs, and caves, and gulfy torrents of the ljpid ; and 
the solemn and touching reflection, perpetually re- 
curring, of the weakness mid insignificance of perish- 
able man; whose generations thus pass away into 
oblivion, with all their toils and ambition, while Na- 
ture holds on her unvarying course, and pours out 
her streams, and renews her forests, with undccayiug 
activity, regardless of the fate of her proud und pe - 
rishable sovereign. 

We have said enough, we believe, to let our read- Buuty of 
ers understand what we mean by external objects Spring. . 
being the natural signs or concomitants of human 
sympathies or emotions. Yet we cannot refrain from 
adding one other illustration, and asking on what 
other principle wc can account for the beauty of 
Spring ? Winter has shades as deep, and colours as 
brilliant ; and the great forms of nature are substan- 
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Beauty. tially the #unc through all the revolutions of the 
year. We shall seek in vain, therefore, in the ac- 
cidents of mere organic matter, for.#thc sources of 
that vernal delight and joy,” which subject all 
finer spirits to an annual intoxication, and strike 
home the sense of Beauty even to hearts that seem 
proof against it under till other aspects. And it is 
not among the Dead but among the Living, that this 
Beauty originates. It is the renovation of life and 
of joy to all animuteif beings, that constitutes this 
great jubilee of nature the young of animals 
bursting into existence, — the simple and universal 
pleasures which are diffused by the mere tempera- 
ture of the air, and the profusion of sustenauce, — 
the pairing of birds, — the cheerful resumption of 
rustic toils, — the great alleviation of all the miseries 
of poverty, and sickness, —our sympathy with the 
young life, and the promise and the hazards of the 
vegetable creation,— the solemn, yet cheering, im- 
pression of the constancy of Nature to her great pe- 
riods of renovation, — and the hopes that dart spon- # 
taneously forward into the new 'circle of exertions 
and enjoyments that is opened up by her hand and 
her example. Such are some of the conceptions 
that are forced upon us by the appearances of re- 
turning Spring ; and that seem to account for the 
emotions of delight with which these appearances 
are hailed, by every mind endowed with any degree 
of sensibility, somewhat better than the brightness 
of the colours, or the agreeatleness of the smells 
♦hat are then presented to our senses. 

They are kindred conceptions that constitute all 
the beauty of Childhood. The forms and colours 
that are peculiar to that age, are not necessarily or 
absolutely beautiful in themselves ; for, in a grown 
person, the same forms and colours would be either 
ludicrous or disgusting. It is their indestructible 
connexion with the engaging ideas of innocence, — 
of careless gaiety,— of unsuspecting confidence; — 
made still more tender and attractive by the recol- 
lection of helplessness, and blameless and happy ig- 
norance, — of the anxious affection that watches ovgr 
all their ways,— and of the hopes and fears that seek 
to pierce futurity, for those who have neither fears 
nor cares nor anxieties for themselves. 

These tew illustrations will probably be sufficient 
to give our readers a general conception of the cha- 
racter and the grounds of that theory of beauty 
which we think affords the only true or consistent 
account df its nature. They are all examples, it will 
be observed, of the First and most important con- 
nexion which we think may be established between 
external objects and the sentiment^ or emotions of 
the mind ; or cases, in which the visible phenomena 
SecowdCIaw ore the Natural and Universal accompaniments of 
of Assoriar the emotion, and are consequently capable of reviv- 

tioiw,— - that emotion, in some degree, in the breast of 

Beauty is every beholder. If the tenor of those illustrations 

derived has been such as to make any impression in favour 

from Amo- of the general theory, we conceive that it must be 
ciatiom iiot ver y greatly confirmed by the slightest consideration 
« oiversi Q p the Second class of cases, or those in which the 
external object is not the natural and necessary, hut 
only the occasional or accidental concomitant of the 
emotion which it recals. In the former instances, 


Of Child- 
hood. 


^tome conception of beauty seems to be iii^parablo B anty. 
from the appearance of the objects ; and being ini- 
pressed, in some degree, upon all persons to whom 
they are presented, there is evidently room for insi- 
nuating that it is an independent and intrinsic quality 
of thur nature, and does not arise from association 
with any thing else. In the instances, however, to frnporfance 
which we are now to allude, this perception of«f 
Beauty is not universal, but entirely dependent upon flllUICCS * 
the" opportunities which each individual has had to 
associate ideas of emotion with the objedl to which 
it is ascribed >— the same thing appearing Beautiful 
to those who have been exposed to the* influence of 
such associations, and indifferent to those who have 
not. Such instances, therefore, really afford an ex - 
permentun? cruets as to the truth of the theory in ques- 
tion ; nor is it cusy to conceive any more complete 
evidence, both that there is no such thing as abso- 
lute or intrinsic Beauty, and that it depends altoge- 
ther on those associations with which it is thus 
found to come and to disappear. 

The accidental or arbitrary relations that may i, ivol *s»ty 
thus be established between natural sympathies or bniulnni 
emotionSj and external objects, may be either such Tasii-, oue ‘ 
as occur Vo whole classes of men, or are confined to" hl ^ n1 ^ 
particular individuals. Among the former, those txan, * > c " 
that apply to different nations or races of men, are 
the most important and remarkable ; and constitute 
the basis of those peculiarities by which National 
Trfstos are distinguished. Take, again, for example, 
the instance of female Beauty, — and think wlmt dif- 
ferent and inconsistent standards would be fixed for 
it in the different regions of the world ; — in Africa, 
in Asia, and in Europe ; — in Tartary and in Greece ; 
in Lapland, Patagonia and Circassia. If there was 
any thing absolutely or intrinsically Beautiful, in 
any of the forms thus distinguished, it is inconceiv- 
able that men should differ so outrageously in their 
conceptions of it : If Beauty were a real and inde- 
pendent quality, it seems impossible that it should 
be distinctly and clearly felt by one set of persons, 
where another set, altogether as sensitive, could see 
nothing but its opposite ; and if it were actually and 
inseparably attached to certain forms, colours, or 
proportions, it must appear utterly inexplicable that 
it should be felt and perceived in the most opposite 
forms and proportion, in objects of the same descrip- 
tion. On the other hand, if all Beauty consist in 
reminding us of certain natural sympathies and ob- 
jects of emotion, w ith which they have been habitu- 
ally connected, it is easy to perceive how the most 
different forms should be felt to be equally Beauti- 
ful. If female Beauty, for instance, consist in the 
visible signs and expressions of youth and health, 
and of gentleness, vivacity, and kindness; then it 
will necessarily happen, that the forms, and colours 
and proportions which nature may have connected 
with those qualities, in the different climates or re- 
gions of the world, will all appear equally Beautiful 
to those who have been accustomed lo recognise 
them as the signs of such qualities ; while they w ill 
be respectively indifferent to those who have not 
learned to interpret them in this sense, and displeas- 
ing to those whom experience has led to consider 
them as the signs of opposite qualities. The case is 
u 
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thtf tome, Ifcoagh pwhjqW'tM smaiter degree, a* to 
1 the peculiiirity of SatWlTwt^ in other pgrticut^s, 
The stylo told architecture' in every nation, 

if not adopted trimmer® irattiof skill, fit penary of 
materials, cdwayMpp**** Beautival j° the tm&s, 
and somewhat mowtrOnaand aboard to forelgira*,w- 
and the general^ character and aspect of their fobd- 
gcrtpe, in like manner, if not associated with substan- 
tial tivifti and tp^(p»vdnienOief; 
beautiful and ehc&aroing than the scfenery qgany 
other ration. The fact to still more striking, per- 
haps, in she case of Music >•— in the effects of those 
national airs, with which even the most uncultivated 
imagination* have connected so many .i*itcre*tJfcg re- 
collections; and iti the delight with which nil per- 
sons of* sensibility catch the strains of their native 
melodies in strange dr in distant lands. It is owing 
chiefly to the same sort of arbitrary and national as- 
sociation, that white is thought a gay colour in 
Europe, where it is used at weddings, —and a dis- 
mal colour in China, where it is used for mourning • 
that we think yew-trees gloomy,' because they arc 
planted in churchyards,— and large masses of pow- 
dered horsehair majestic, because we sec them on 
the heads of judges and bishops. 

Next to those curious instances of arbitrary or li- 
mited associations that are exemplified in the diver- 
sifies of National taste, are those that are produced 
by the difference 1 * of instruction or Education. t If 
external objects were sublime or beautiful in them- 
selves, it is plain, that they would appear equally so 
to those who were acquainted with their origin, and 
to those to whom it was unknown. Yet it is not 
easy, perhaps, to calculate the degree to which our 
notions of Beauty and Sublimity are now influenced, 
over all Europe, by the study of Classical literature ; 
or the number of impressions of this sort which the 
w ell-educated consequently receive, from objects that 
are utterly indifferent to uhinstrucud persons of the 
same natural sensibility. We gladly avail ourselves, 
upon this subject, of the beautiful expressions of Mr 
Alison. 


aiwiiftito times, are id mahy astistauces colds jfoa* 
jn guiding or dii$jsting its exercise j irief, ' 
„ offering hifo a thousand sources of imagery, provide 
hifo with $<t almost inexhaustible field in which his 
jnemqry .and his fancy mty expatiate. There are few 
fnenwm fwtye ppt felt spfo^what, at least, of the de- 
light of foch There is no man in 

the I? acquainted with the history of antiquity, 
Who docs hot love to let his imagination loose on the 
prospect of i& remain*; and to whom they are not in 
some meuiureMCred* from the innumerable images 
which they wng. Even thb ' peasant, whose know- 
ledge; of former times extends but to a few genera- 
tion*, has jfct in 'his village some monument of the 
deeds or virtues of Ilia forefathers ; and cherishes, 
with a fond veneration, ' foe, memorial , of those good 
old times to which his dnagitiation returns with de- 
light. and of which he fovea to recount the simple 
tides that tradition has' brought him. 

‘^And what is it that constitutes that emotion of 
sublime delight, which every man of common sensi- 
bility foete upon the first prospect of Borne? It is 
not the scene of destruction which is before him. It 
to not the Tiber, diminished iff his imagination to a 
paltry stream, flowing amid therums of that magni- 
ficence which it oiK^ udQrftCd* It is not the triumph 
of superstition over the wr#ck of human greatness, 
and its monuments erected upon the very spot where 
the first honours of humanity have been gained. It 
is ancient Home which fills hie imagination. It is 
the country of Ctesitr, and Cicero, and Virgil, which 
is before him. It is the mistress of the world which 
he sees. And who seems to him to rise again from her 
tomb, to give laws to the universe. Alt that the la- 
bonus of his. youth, or the studies of Jtjs maturer age 
have acquired, with regard to the history of this 
great people, open at once before his imagination, 
and present him with a field of high and solemn ima- 
gery, which can never be exhausted. Take from him 
these associations,-— conceal from him that it is Rome 
that he sees, and hoW different would be bis emo- 
tion r 
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“ The delight which most men of education re- 
ceive from foe consideration of antiquity, and the 
beauty that they discover in every object which to con- 
nected with ancient times, is in a great measure to 
be ascribed to the same cause. The antiquarian, in 
his cabinet, surrounded by the relics of former ages, 
scorns to himself to, bo removed to periods that are 
long since past, and indulges in the imagination of 
living in a world, which, by a very natural kind of 
prejudice, we are always willing to believe was both 
wiser and better than the present. All that is vene- 
rable or laudable in the history of these times, pre- 
sent themselves to his memory. The gallantry, the 
heroism, the patriotism of antiquity, rise again before 
his view, softened by the obscurity in which they 
are involved, amt rendered n^ote seducing to the 
imagination by that obscurity itself, which, while it 
mingles a sentiment of regret amid his pursuits, serves 
at the same time to stimulate his fancy to fill up, by 
its own creation, those tong intervals of time of which 
history has preserved no record. The relies he con- 
templates, seem to approach him still nearer to tire 
ages of his regard. The dress, the furniture, the 
voc. n. part i. 


The influences of the same studies may be traced, 
indeed, through almost all our impression* of Beau- 
ty,— -and especially in the feelings which we receive 
from the contemplation of rural scenery ; where the 
images and recollections which have been associated 
with such objects, in the enchanting strains of the 
poets, are perpetually recalledwby their appearance, 
and give an interest and a Beauty to the prospect, of 
which the uninstructed cannot have the slightest 
perception. Upon this subject, also, Mr Alison has 
expressed hidhelf with his usual warmth and ele- 
gance. After observing, th&^in ^childhood, the 
Beauties of nature have scarcely any existence for 
those who have os yet but little general sympathy 
with mankind, he proceeds to state, that they are 
usually first recommended to notice by the pouts, to 
whom we arc introduced in the course of education ; 
ami who, in a manner, create them for us, by the 
associations which they enable us to form with their 
visible appearance. 

“ How different, from this period, become the 
sentiments with which the scenery of nature is con- 
templated, by those who have any imagination! 

a a 
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Beauty, The beautiful forms of ancient mythology, with 
•^v***s which the fancy of poets peopled every element, are 
now ready to appear to their minds, upon the pro- 
spect of every scene. Hie descriptions of ancient 
authors, so long admired, and so deserving of admi- 
ration, occur to them f ut every moment, and with 
them, all those enthusiastic ideas of ancient genius 
and glory, which the study of so many years of 
youth so naturally leads them to form. Or, if the 
study of modern poetry has succeeded to that of the 
ancient, a thousand other beautiful associations are 
acquired, which, instead of destroying, serve easily 
to unite with the former, and to afford a new source 
of delight. The awful forms of Got hie' superstition, 
the wild and romantic imagery, which the turbulence 
of the middle ages, the Crusades, and the institution 
of Chivalry have spread over every country of Eu- 
rope, arise to the imagination in every scene ; ac- 
companied with all those pleasing recollections of 
prowess, and advent ure, and courteous manners,, which 
distinguished those memorable times. With such 
images in their minds, it is uot common nature that 
appears to surround them. It is nature embellished 
and made sucrid by the memory of Theocritus and 
Virgil, and Milton and Tasso ; their genius seems 
still to linger among the scenes which inspired it, 
and to irradiate every object where it dwells ; and 
the creation of their fancy seem the fit inhabitants of 
that nature, which their descriptions have clothed 
with beauty." 

Odici Ef- [t is needless, for the purpose of mere illustration, 
fccts. ( 0 pursue this subject of arbitrary or accidental as- 
sociation though all the divisions of which it is sus- 
ceptible; and, indeed, the task would be endless; 
since there is scarcely any class in society which 
could not be shown to have peculiar associations of 
interest and emotion with objects which are not so 
connected in the minds of any other class. The 
young and the old — the rich and the poor — the art- 
ist and the man of science — the inhabitant of the 
city and the inhabitant of the country — the man of 
business and the man of pleasure — the domestic and 
the dissipated, — nay, even the followers of almost 
every different study or profession, have perceptions 
of beauty, because they have associations with ex- 
ternal objects, that are peculiar to themselves, and 
have no existence for any other persons. But, 
though the detail of such instances could not fail to 
show, in the clearest and most convincing manner, 
how directly the notion of beauty is derived from 
some more radical and familiar emotion, and how 
many and various are the channels by which such 
emotions are transmitted, enough, pdHiaps, has been 
ulrcady said, to put our readers in possession of the 
principles and general bearings of an argument which 
wc must not think of exhausting. 

Tl| e Effect Before entirely leaving this branch of the subject, 
ou our *Opi- however, let us pause for a moment on the familiar 
nion of the but very striking and decisive instance of our vary- 
Beauty of ing and contradictory judgments, as to the Beauty 
Drew. <>f the successive fashions of dress that, have existed 
within our own remembrance. All persons who still 
continue to find amusement in society, and are not old 
enough to enjoy only the recollections of their youth, 
think the prevailing fashions becoming and grace- 
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ful, and the fashions of twenty or twenty-five years Beauty, 
old intolerably ugly and ridiculous. The, younger 
they are, and the more they mix in society, this im- 
pression is the stronger ; and the' fact is worth no- 
ticing, because there is really no one thing as to 
wliicn persons judging merely from their feelings, 
and therefore loss likely to be misled by any systems 
or theories, are so very positive and decided, as (hat 
established fashions are Beautiful in them* elves ; 
and that exploded fashions are intrinsically unci be- 
yond all question preposterous and ugly. /We have 
never yet met a young lady or gegtlpuan, who 
spoke from their hearts and without reserve, who 
hud the least doubt on the subject, or could conceive 
how any person could be so stupid as not to see the 
intrinsic elegance of the reigning mode, or not to be 
struck with the ludicrous awkwardness of the habits 
in which their mothers were disguised. Yet there 
can bt; no doubt, that if these ingenious critics hud 
been born, with the same natural sensibility to Bcuu- 
< ty, but twenty years earlier, they would have joined 
in admiring what they now laugli at, as certainly us 
those who succeed them twenty years hereafter will 
laugli at them. It is plain, then, and we think scarce- 
ly disputed, out of the circles to which we have 
alluded, that there is, in the general case, no in- 
trinsic Beauty or deformity in any of those fashions; 
and that the forms, and colours, and man rials, 
tljat are, wc may say, universally and /cry strong- 
ly f<?lt to be Beautiful while they are in fashion, are 
sure to lose all their Beauty as soon as the luslnou 
has passed away. Now the form*, and colours, and 
combinations, remain exactly as they were ; and, 
therefore, it seems perfectly obvious, that the source 
of their successive Beauty and ugliness must be 
sought in something extrinsic, ami can only be 
found in the associations which once recommended 
and ultimately degraded them in our estimation. 

While they were in fashion, they were the forms and 
colours which distinguished the rich and the noble, 

— the eminent, the envied, the observed in society. 

They were the forms and the colours in which all that 
was beautiful, and admired, and exalted, were habitu- 
ally arrayed. They were associated, therefore, with 
ideas of opulence, aud elegance, and gaiety, and all that 
is captivating and bewitching, in manners, fortune, 
and situation, — and derived the whole of their Beauty 
from those associations. By and bye, however, they 
were deserted by the beautiful, the rich, and the 
elegant, and descended to the vulgar and dependent, 
or were only seen in comb. nation with the antiquat- 
ed airs of faded beauties or obsolete beaux. They 
thus came to be associated with ideas of vulgarity 
and derision, and with the images of old am 1 decayed 
persons, whom it is difficult for their juniors to believe 
ever to have been young or attractive ; — and the 
associations being thus reversed, in which all their 
Beauty consisted, the Beauty itself naturally disap- 
pears. 

The operation of the same causes is distinctly 
visible in all the other apparent irregularities of our 
judgments as to this description of Beauty. Old 
people have in general but little toleration for the 
obsolete fashions of their later or middle years ; but 
will generally stickle for the intrinsic elegance of 
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Beauty, those which were prevalent in the bright days of 
their early youth, — as being still associated in 
their recollections, with the beauty with which they 
were first enchanted, and the jp} spirits with which 
they were then inspired. In tftl same way, while we 
laugh at the fashions of which fine ladies and gentle- 
men were proud in the days of our childhood, be- 
cause they arc now associated only with images of 
decrepitude and decay, we look with some feelings 
of venerAion on the habits of more remote genera- 
tions, the^ndividuals of which are only known to us 
as historical persons ; and with unmingled respect 
and admiration on those still more ancient habili- 
ments which remind us either of the heroism of the 
feudal chivalry, or the virtue and nobleness of classi- 
cal antiquity. The iron mail of the Gothic knight, 
or the clumsy shield and naked arms of the Roman 
warrior, strike us as majestic and graceful, merely 
because they are associated with nothing but tales 
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a kind of sanctity to the place where they dwelt, add Beanty. 
converts every thing into Beautv which appears to '** m v 0 **' 
have been connected with them/ 

There are similar impressions, — as to the sort of 

scenery to which we have been long accustomed, 

as to the style of personal beauty by which we were 
first enchanted,-— and ©yen as to the dialect, or the 
form of versification which we first begun to admire, 
that bestow .a< secret and adventitious charm upon 
all these obtefets, and enable us to discover in them 
a Beauty which is invisible, because it is noft-existent 
to every other eye. 

In a)l the cases we have hitherto considered, the 
external object is supposed to have acquired its 
Beauty, by being actually connected wit,h the causes 
of our natural emotions, either as a sign of their ex- 
istence, or as being locally present to their ordinary 
occusions. There is a relation, however, of another Third Class 
kind, to which it is necessary to attend, both to elu- ®f Amoci* 

- - - * v tioiw— 


Assoc 
lions po- 


of romantic daring or patriotic prowess,— while the' ciilate the general grounds of the theory, and to ex- {JJJJ which 

r " i- ^ 1 — *'-* ,J *' 1 - 1 - - 1 * plain several appearances that might otherwise ex- depend on 

pose it. to objection. This is the relation which ex- a certain 
tornal objects may bear to our internal feelings, and°J“*W or 
the power they may consequently acquire of sug- between 
gosling them, m consequence of a sort of resem- menial 
bianco or analogy which they seem to have to their qualities 
natural and appropriate objects. The language of w . r<fW0 * 
poetry is founded, in a great degree, upon this ana- external' 1 
logy; and all language, indeed, is full of it; and at- ubjccis. 
tests, by its structure, both the extent to which it 
is spontaneously pursued, and the dfects that are 
produced by its suggestion. We take a familiar in- 
stance from tlic elegant writer to whom we have al- 
ready referred. 

“ What, for instance, is the impression we feel 
from the scenery of spring? The 6oft and gentle 
green with which the earth is spread, the feeble 
texture of the plants and flowers, and the remains 
of winter yet lingering among the woods and hills, — 
all conspire to infuse into pur minds somewhat of that 
fearful tenderness with which infancy is usually be- 
held. With such a sentiment, how innumerable are' 
the ideas which present themselves to our imagina- 
tion ! ideas, it is apparent, by no means confined to 
the scene before our eyes,* or to the possible desola- 
tion which may yet await its infant beauty, but 
' which almost involuntarily extend themselves to ana- 
logies with the life of man, and bring before us all 
those images of hope or fear, which, according to 
our peculiar situations, have the dominion of our 
hearts ! — The Beauty of autumn is accompanied 
with a similar exercise of thought: The leaves begin 
then to drop from the trees ; the flowers and shrubs, 
with which the fields were adorned inf the summer 
months, decay ; the woods and groves are silent ; 
the sun himself seems gradually to withdraw his light, 
or to become enfeebled in his power. Who is there, 
who, at this season, does not feel his mind impressed 
with a sentiment of melancholy ? or who is able to 
resist that current of thought, which, from such ap- 
pearances of decay, so naturally leads him to the 
solemn imagination of that inevitable fate, which is > 
to bring on alike the decay of life, of empire, and of 
nature itself.” 

A thousand such analogies, indeed, are suggested 


full bottomed periwigs that were added to the sol- 
dier’s equipment in the days of Lewis XIV. and 
King William, — and no doubt had a noble effect in 
the eyes of that generation, — now appear to us 
equally ridiculous and unbecoming, merely because 
such appendages are no longer to be seen, but upon 
the heads of sober and sedentary lawyers, or in the 
pictures of antiquated Esquires. 

We cannot afford, however, to enlarge any farther 
upon these considerations,* — and are inclined indeed 
ImIiYvkIii k to ^ink, that what has been already said on the suh- 
t hr li Li: jeet of associations, which, though not universal, are 
fu i common to whole classes of persons, wili make it un- 
necessary to enlarge on those that are peculiar to 
each individual. It is almost enough, indeed, to tran- 
scribe the following short passage from Mr Alison. 

“ There is no man, who has not some interesting 
associations with particular scenes, or airs, or hooks, 
and who (loo,-, not feel their beauty or sublimity en- 
hanced to him by such connexions. The view of 
the house where one was born, of the school where 
one was educated, and where the gay years of infan- 
cy wore passed, is indifferent to no man. They ro- 
cal so many images of past happiness and past affec- 
tion*, they are connected with so many strong or va- 
lued emotions, and lead altogether to so lung a train 
of feelings and recollections, that there is hardly 
any scene which one ever beholds with so much rap- 
ture. There are songs also, that we have heard 
in our infancy, which, when brought to our re- 
membrance in after, years, raise emotions for which 
wc cannot well account; and which, though per- 
haps very indifferent in themselves, still continue 
from this association, and from the variety of con- 
ceptions which theV kindle in our minds, to be our 
favourites through life. The scenes which have 
been distinguished by the residence of any person, 
whose memory we admire, produce a similar effect. 
Movcmur mini , ucscio quo pacto 9 ion's ipsis , in 
qiubus corum, quos diligintus, ant admiramnr ndsunt 
vestigia. The scenes themselves may be little beau- 
tiful ; but the delight with, which we recollect the 
traces of their lives, bleuds itself insensibly with the 
emotions which the scenery excites ; and the admir- 
ation which these recollections afford, seems to give 
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to \\b by the most familiar aspects of nature. The 
' morning and the evening present the same ready 
I'lhi'.!**. P^'ture of youth and of closing life, ns die various 
iioul vicissitudes of the yew. The withering of flowers 
images out to us the languor of beauty, or the sickness 
of childhood. The loud roar oAtroubled waters seems 
to bear some resemblance to the voice of lamenta- 
tion or violence ; and the softer murmur of bright- 
er streams, to lie expressive of cheerfulness and in- 
nocence. The purity and transparency of water or 
of air, indeed, is itself felt to be expressive of men- 
tal purity and gaiety : and their darkness or turbu- 
lence, of mental gloom and dejection. The genial 
warmth of autumn .suggests to us the feeling of mild 
benevolence; — 1 lie sunny gleams and fitful showers 
of early spring, remind us of the waywardness of in- 
fancy : — flowers waving on their blender stems, im- 
press us with the notion of flexibility and lightness of 
temper. All fine and delicate forms are typical of 
delicacy and gentleness of character ; and almost all 
forms, bounded by waving or flowing lines, suggest 
ideas of ease, pliability*, and elegance, ltapid and im- 
petuous motion seems to be emblematical of violence 
and passion^— slow and steady motion, of delibera- 
tion, dignity, and resolution; — fluttering motion, of 
inconstancy or terror; — and waving motion, accord- 
ing as it is slow or swift, of sadness or playfulness. 
A lofty tower or u massive building gives us the idea 
of firmness and elevation of character; — a rock bat- 
tered by the waves, of fortitude in adversity. Still- 
ness and calmness in the water or the air, seem to 
shadow out tenderness, indolence, and placidity ; — 
moonlight we coll pensive and gentle and the un- 
clouded sun gives us an impression of exulting vi- 
gour, and domineering ambition And glory. 

It is not difficult, with the assistance which lan- 
guage affords us, to trace the origin of all these, and 
a thousand other associations. In many instances, 
the qualities which thus suggest mental emotions, 
do actually resemble their constant concomitants 
in hunum nature, as is obviously the case with the 
forms ami motions which are sublime or beautiful; 


animated or mournful — prospects to be cheerful or Beauty, 
melancholy— .rocks to be bold — waters to be Iran* 
quil— and a thousand other phrases of the same im- 
port ; all indicating, most unequivocally, the sources 
from which our interest in matter is derived, and 
proving, that it is necessary, in all cases, to confer 
mind and footing upon it, before it can bo concaved 
as either sublime or beautiful. The great v chunn, 
indeed, and the great secret of poetical diction, con- 
sists in' thus lending life and emotion to oik the ob- 
jects it embraces ; and the enchanting bear ty which 
wo sometimes recognise in descriptions o£vcry ordi- 
nary phenomena, will be found to arise from the force 
of imagination, by which the poet has connected with 
human emotions, a variety of objects, to which com- 
mon minds could not discover their relation. What 
the poet does for his readers, however, by his original 
Minifies and metaphors in these higher cases, even 
the dullest of these readers do, in some degree, every 
day, for themselves, and the Beauty which is per- 
ceived, when natural objects are unexpectedly vivi- 
fied by the glowing fancy of the former, is precisely 
of the same kind that is felt when the closeness of 
the analogy enables them to force human feelings 
upon the recollection of all mankind. As the poet 
sees more of Beauty in nuture than ordinary mor- 
tals, just because he perceives more of these analo- 
gies and relations to social emotion, in which all 
tfeiyuty consists ; so, other men see more or Jess of 
this Beauty, exactly as they happen to possess that 
fancy, or those habits, which enable them readily to 
trace out these relations. 

From all these sources of evidence, then, we 
think it is pretty w ell made out, that the Beautv or 
Sublimity of external objects is nothing but the re- 
flection of emotions excited by the feelings or con- 
dition of sentient beings ; and is produced altogether 
by certain little portions, as it were, of love, joy, 
pity, veneration, or terror, that adhere to those ob- 
jects that are present on occasion of Mich emotions.— 

Nor, after what we have already said, does it seem 
to be necessary to reply to more than one of the 


and, in some, their effects and relations bear so ohvi- 
Existcnccofous an analogy to those of human conduct or feeling, 
tuicti unalo ^ t 0 force itself upon the notice of the most ca re- 
putably **" * e8S beholder. But, whatever may have been their ori- 
proved by ginal, the very structure of language attests the vast 
the Mriie- extent to which they have been earned, and the na- 
ture of fure of the suggofmu* to which they are indebted 
to afccmi * or t ^ ,c ^ r interest or beauty. If we speak ImniiiarJy of 
tries. , the sparkling of w it— and the darkness of melancholy 
-—can it be stall difficult to conceive that bright light 
may be agreeable, because it reminds us of gaiety, — 
and darkness oppressive, because it is felt to be em- 
blematical of sorrow ? It is very remarkable, indeed, 
that, while almost all the words by which (he affec- 
tions of the mind arc expressed, seem to have been 
borrowed originally from the qualities of matter, the 
epithets by which we b arn afterwards to distinguish 
^auch mutprial objects as urc fi ll to he Sublime or 
are all of .them epithets that had bten 
• previously appropriated to cxprttft some quality or 
emotion of wind. Colours are said to be gtt\ or 
grave— motions to .be lively, or deliberate, or capri- 
cious — forms to be delicate or modest— sounds to be 


objections to which we are aware that this theory is 
liable. — if Beauty be nothing more than a reflection Objmion 
of love, pity, or veneration, how comes it, it may be —that the 
asked, to be distinguished from these sentiments ? 

They are never confounded with each other, either f hftf.V. i,t ** 
in our feelings or our language: — W hy, then, should finm the 
they ail be (‘unfounded under the common name of* n,,, tn»ijs 
Beauty ? and why should Beauty, in ail cases, affect 
us in a way so different irom the love or compassion 1( j^Vd. 
of which it is said to be merely the reflection ? 

Now, to these questions, we are somewhat tempt- 
ed to answer, atter the manner of our country, by 
asking, in our turn, whether it be really true, that 
Beauty always affects us in one and the same man- Answered, 
ner, and always in a diffluent manner from the t,4il 1,18 
simple and elementary affections which it is its office 1101 u * v? 
to reeal to us ? In very many caws, it appears to us, 
that the sensations which we receive fiom objects 
that are lelt to be Beautiful, and that in the highest 
degree, do not differ at all from the direct move- 
ments of tenderness or pity towards sentie nt beings. 

If the epithet of Beauty be correctly (as it is univer- 
sally) applied to w any of the most admired and en- 
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Beauty. chanting passages in Doctor, which consist entirely 
the expression pf aifehtmtf apntimeuts, the ques* 
* turn would be speedily decided j and it is a fact, at 
all events, too mnarJcabletofife omitted, that some 
of the. most powerful and de%htful emotions that 
are uniformly classed, Under this name, a*isc altoge- 
ther from the direct influence of these pathetic emo- 
tions, without the intervention of any material ima- 
gery, We do nolt wish, however, to dwell upon an 
arguments which certainly h not applicable to all 
parts of thfy question ; and, admitting that, on many 
occasions, feelings which we experience from 
Beauty, are sensibly different from the primary emo- 
tious in which we think they originate, we shall en- 
deavour, in a very few words, to give an explanation 
of this difference, which seems to be perfectly con# 
sisteut with the theory we have undertaken to illus- 
trate. 

Ami In the first place, it should make some difference 

jil.iinril, on the primary affections to which we have alluded; 

wiieieiiis. jn the cases alluded to, they are reflected from 
material objects, and not directly excited by their 
natural causes. The light of the moon has a very 
different complexion from that of the sun though it 
is in substance the sun’s light; and' glimpses of 'in- 
teresting, or even of familiar object*, caught unex- 
pectedly from a mirror placed at a distance from 
these objects, will affect us, like sudden allusions iu 
poetry, very differently from the natural perception* 
of those objects in their ordinary relations. In the 
next place, the emotion, when suggested in the sliape 
of Beauty, comes upon us, for the most part, disen- 
cumbered of all those accompaniments which frequent- 
ly give it a peculiar and Jess satisfactory character, 
when it arises from direct intercourse with its living 
objects. The compassion, for ex ample, that issnggest- 
cd by Beauty of a gentle and winning description, is 
not attended with any of that disgust and uneasiness 
which frequently accompany the spectacle of red 
distress : nor with that importunate suggestion of 
the duty of relieving it, from which it is almost inse- 
parable. Nor does the temporary delight which we 
receive from Beauty of a gay and animating cha- 
racter, cad upon us for any such expenditure of spi- 
rits, or active demonstrations of sympathy, as arc 
sometimes demanded by (lie turbulence of real joy* 
In the third place, the emotion of Beauty, being 
partly founded upon illusion, is Jar more transitory 
in its own nature, and is both more apt to fluctuate 
and vary in its character, and more capable of being 
dismissed at pleasure, than any of the primary affec- 
tion^, whose shadow and representative it is. In the 
fourth place, the perception of Beauty implies a cer- 
tain exeicise of the imagination that is not required 
in the ease of direct? emotion, and is sufficient, of it- 
self, both to give a new character to every emotion 
that is suggested by the intervention of such an ex- 
ercise, and to account for our dossing all the various 
emotions that are so suggested under the same de- 
nomination of Beauty. When we are injured, we 
feel indignation,— -when we are wounded, we feel 
pain,— when we see suffering, we feel compassion, — 
and whoa we witness any splendid act of heroism 
or generosity, we fed admiration — without any ef- 
fort of the imagination, or the intervention of any 


picture or vision in the mind- / when we fed in- Bw^y- 
dignatioD, or pity, or admiration* in consequence of 
seeing some 'piece of inanimate* matter that merely 
suggests or' recals to us the ordinary causes or pro- 
per objects of these emotions, it is evident that our 
fancy is kindled by a sudden flash of recollection ; 
and that the effect is produced by means of a certain 
poetical creation that is instantly conjured up in the 
mind. It is this active and heated state of the ima- 
gination, artd this divided and busy occupation of die 
mind, that constitute .the great . peculiarity of the 
emotions we experience. m«h the perception of 
Beauty. 

Finally, and this is perhaps the most important con- 
sideration of the whole, it should be. recollected, that, 
along with t)te shadow of suggestion of associated 
emotions, there is always present a feai and direct 
perception, which not only gives a force and ifvc-li-r 
ness to all the images which it suggests, but Seems to 
impart tp tliem some share of its own reality. That 
there is an illusion of this kind in the case, is suffi- 
ciently demonstrate J by the fact, that we invariably 
Ascribe the interest, which we think has been proved 
to arise wholly from these associations, .to the object 
itself, as one of its actual and inherent qualities, and 
consider its beauty as no less a pretty belonging 
to it, than any of its physical attributes. The awso- 
ciattd interest; therefore, Js beypnfl all doubt con- 
founded with the present perception of the object 
itself ; and livelier and more instant impression 
is accordingly made upon the mind, than if the inte- 
resting conceptions had been merely excited in the 
memory by the usual operation of reflection or vo- 
luntary meditation. Something analogous to this is 
familiarly known to occur in other cases. When wc 
merely think of an absent friend, our emotions are 
incomparably less lively than when the recollection 
of him is suddenly suggested by this unexpected 
sight of bis picture, of the house where he dwelt, 
or the spot on which we last parted from him, — and 
all these objects seem for the moment to wear the 
colours of our own associated affections. When 
Captain Cook’s companions found, in the remotest 
corner of the habitable globe* a broken spoon with 
the word London stamped upon it, and burst into 
tears at the sight, — they proved how differently we 
are moved by emotions thus connected with the real 
pi esc nee of an actual perception, than by the mere 
recollection of the objects on which those emotions 
dept ud. Every one of them had probably. thought 
of London every day since he left it, and many of 
them might have been talking of it with tranquillity 
but a little before this more effectual appeal was 
made to their sensibility. " rt 

If wo add to all this* that there is necessarily 
something of vagueness and variableness in the emo- 
tions most generally excited by the perception of 
Beauty, and that the mind wanders with the eye, over 
the different objeots which may supply these (‘mo- 
tions, with a degree of unsteadiness, and half vo- 
luntary half involuntary fluctuation, we muy come 
to understand how the effect not only should be 
essentially different from that of the simple pre- 
sentment of any oue interesting conception, but 
should acquire a peculiarity which entitles it to a dif- 
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}>c>iiitv. fcrcnt denomination. Most of thfe associations of 
wliich we have been last speaking, as being founded 
on tlie analogies or fanciful resemblances that are felt 
to exist between physical objects and qualities, and 
the interesting affections of mind, arc intrinsically of 
this vague and wavering description, — and when we 
Jook at a fine landscape, or any other scene of 
complicated Beauty, a great variety of such images 
arc suddenly presented to the fancy, and as sudden- 
ly succeeded L>y others, as the eye ranges over the 
different features of which it is composed, and feeds 
upon the charms which it discloses. Now, the direct 
perception, in all such cuses, not only perpetually 
accompanies the associated emotions, but is inextri- 
cably confounded with them in our feelings, and is 
even recognised upon reflection as the cause, not 
merely of their unusual strength, but of the several 
peculiarities by which we have shown that they 
are distinguished. It is not wonderful, therefore, 
either that emotions so circumstanced should not he 
classed along with similar aft'eclipns, under circum-' 
stances extremely different, or that the perception 
of present existence, thus mixed up, and indissolu-. 
bly confounded with interesting conceptions, should 
between them produce a sensation of so distinct a na- 
ture as naturally to be distinguished by a peculiar 
name, — or that the Beauty which results from this com- 
bination should, in ordinary language, be ascribed to 
the objects themselves, — the presence and perception 
of which is a necessary condition of its ..existence. 

What wc have now said is enough, we believe, to 
give an attentive' reader that general conception of 
tlie theory before us, which is all that, we can hope 
to give in the narrow limits to which we arc con- 
fined. It may be observed, however, that wo have 
spoken only of those sorts of Beauty which we think 
capable of being resolved into some passion, or emo- 
tion, or pretty lively sentiment of our nature; and 
though these are undoubtedly the highest and most 
decided kinds of Beauty, it is certain that there are 
many things called beautiful which cannot claim so 
lofty a connexion. It is necessary, therefore, to ob- 
serve, that, though every thing that excites any fecl- 
AMoriaiionsing worthy to be called an emotion by its beauty or 
ot'ooinfort su ^ , ^ in * t .Y» w hl he found to be related to the natural 
«cniti.H * objects of human passions or affections, there are 
power or many tilings which are pleasing or agreeable enough 
splun .>ur: to be called beautiful, in consequence of their reln- 
“oiircv of f * on n,L ‘ r °b to human Convenience and Comfort ; — 
Itoftut . many others that please by suggesting ideas of hu- 
man skill and ingenuity ; — and many that obtain the 
name of Beautiful, by being associated with human 
fortune, vanity, or splendour. After what has been 
already said, it will not be necessary either to exem- 
plify or explain these subordinate phenomena. It 
is enough merely to suggest, that they all please 
upon the same great principle of sympathy with 
human feelings ; and are explained by the simple 
and indisputable fact, that we are pleased with the 
direct contemplation of human comfort, ingenui- 
ty, and fortune. All these, indeed, obviously resolve 
tliemselves into tlie great object of sympath) — lm- 
:-r man enjoyment. Convenience and comfort is but 
another name for a lower, but very indispensable in- 
gredient of that emotion. Skill and ingenuitv rea- 


dily present themselves os means by which enjoy- Beauty, 
ment may be promoted ; and high fortune, and opu- * 
lence, and splendour, pass, at least at a distance, for 
its certain causes and attendants. The beauty of 
Fitness and adaptation of parts, even in flic works of 
nature, is derived from the same fountain, — partly 
by means of’ its obvious analogy to works of human 
skill, and partly by suggestions of thafc creative 
Power and Wisdom, to which human destiny is sub- 
jected/ The feelings, therefore, associated with all 
those qualities, though scarcely rising fertile height 
of emotion, are obviously in a certain degree pleasing 
or interesting ; and when several of them happen to 
be united in one object, may accumulate to a very 
great degree of Beauty. It is needless, we think, to 
pursue these general propositions through all the de- 
tails to which they so obviously lead. We shall con- 
fine ourselves, therefore, to a very few remarks upon 
the Beauty of Architecture, — ami chiefly as an il- 
lustration of our general position. 

There are few things, about which men of rir/u 
are more npt to rave, than the merits of the Grecian 
architecture; and most of those who affect an un- 
common purity and delicacy of taste, talk of the in- 
trinsic Beauty of its Proportions as a thing not to be 
disputed, except by barbarian ignorance and stupi- 
dity. Mr Alison, we think, was the firt>t who gave 
a full and convincing refutation of this mysterious 
dogma ; and, while he admits, in the most ample 
terms, the beauty of the objects in question, has 
shown, we think, in the clearest manner, that it 
arises entirely from the combination of the following 
associations; — Jst, The association of utility, conve- 
nience, or fitness for the purposes of the building; 

‘id, Of security and stability, with a view to the na- 
ture of the inntei iais ; :id, Of the skill and power le- 
q nisi to to mould such materials into forms so com- 
modious ; 4th, Of magnificence, and splendour, and 
cxpencc; 5tli, Of antiquity; and, fithly, Of llonuni 
and Grecian greatness. His observations are sum- 
med up in the following short sentence. 

44 The proportion*," he observes, 44 of these or- 
ders, it is to be remembered, are distinct subject* of 
Beauty, from the ornaments with which they are em- 
bellished, from the magnificence with which they arc 
executed, from the purposes of elegance they are in- 
tended to serve, or the scenes of grandeur they .ire 
destined to adorn. It is in such scenes, however, 
and with such additions, that we an* uccuMonnd to 
observe them; and, wliih* we feel the effect of all 
these accidental associations, we are sildom willing 
to examine what arc the causes of the complex emo- 
tion we feci, and readily attribute to the nature of 
the architecture itself, the whole pleasure which wo 
enjoy. But, besides these, thefe are othei associa- 
tions we have with these forms, that still more 
powerfully serve* to command our admiration ; for 
they are the Grecian orders; they derive their ori- 
gin from those times, and were the ornament of those 
countries which are most hallowed in our imagina- 
tions ; and it is difficult for us to see them, even in 
their modern copies, without feeling them operate 
upon our minds as relics of those polished nations 
where they first arose, and of that greater people by 
whom they were afterwards borrowed.” 

U) 




•ilL l ,eanty * This analysis is to ua, perfectly satisfactory. But, bad no connection, and pass ^.nuiutMirly under one Bea uty. 

indeed, we cannot conceive any more complete refu- and the same name. ' Beauty cbnsfcta confessedly, in '^*''** a 
m r \ tation of the notion of an intrinsic and inherent almost all cases, in the suggestion of moral or ao- 
! Beauty in the proportions of the Grecian architcc- ciaJ emotions, mixed up and modified by a present 

ture, than the fact of the adm^ti* Beauty of such sensation or perception; and it is this suggestion, 
very opposite proportions in the Gothic. Opposite and this identification with a present object, that con-* 
as they are, however, the great elements of Beauty sticutes its essence, and gives a common character 
arc the same in this style as in the other, — the ini* to the whole class of feelings it produces, sufficient 
presftions’ef religious awe and of chivalrous recollec- to justify their being designated by a common appella- 
tions, conung herein place of the classical associations tion. If the word Beauty, in short, must mean somc- 
wbich constitute so great a share of the interest^ of thing, and if this be very clearly wli at it means in all 
the former, k It is well observed by Mr Alison, that remarkable instances, it is difficult to conceive, thal 


the great Durability and Costliness of the produc- 
tions of this art, have had the effect, in almost all re- 
gions of the world, of rendering their fashion perm* 
ne$t, after it had once attained such a degree of per- 
fection as to fulfil its substantial purposes. 

“ Buildings,” he observes, u may last, and are 
intended to last for centuries* The life of man is 
very inadequate to the duration of such production*; 
and the present period of the world, though old with 
respect to those arts which are employed upon pe- 
rishable subjects, is yet young in relation to an art, 
which is employed upon so durable materials as 
those of architecture. Instead of a few years, there- 
fore, centuries must probably pass before such pro- 
ductions demand to be renewed; and, long fcdbre 
that period is elapsed, the bacredness of antiquity is 
acquired by the subject itself, and ;i new motive 
given for the preservation of similar forms. Inevtfty 
country, accordingly, the same effect has taken 
place : and the same causes which have thus served 
to produce among us, for so many years, an unifor- 
mity of taste with regard to the style of Grecian ar- 
chitecture, have produced also among the nations of 
the Bast, for a much longer course of time, a similar 
uniformity of taste with regard to their ornamental 
htyle of architecture ; and have perpetuated among 
them the same forms which were in use among the ir 
forefathers, before the Grecian orders were lmcnt- 
ed." 

It is not necessary, we think, to carry these illus- 
trations any farther ; as the theory they arc intend- 
ed to explain, is now, we believe, universally adopt- 
ed, though with some limitations, which we see no 
reason to retain. Those suggested by Mr Alison, 
we have already endeavoured to dispose of in the 
few remarks wd have made upon his publication ; 
and it only remains to say a word or two more upon 
Mr Kmght\s doctrine as to the primitive and indc- 
pe-ident Beaut y of Colours, upon which wc have al- 
ready hazarded some remarks. 

Agreeing as lie does with Mr Alison, and all mo- 
dern inquirers, that the whole Beauty of objects 
consists, in the far greater number of instances, in 
Exanuna- tho associations to which we have alluded, lie still 
Knip'»t*s f ma * nt ‘' l * ns » that some few visible objects affect us with 
Doctrine a« a *« n «e of Beauty in consequence of the pleasurable 
to origi. impression they make upon the sense — and that our 
nal * ni J m- perception of Beauty is, in these instances, a mere 
Bean'ty'ot’ ! ,r £ rtn,c sensation. Now, we have already stated, that 
Colon is. would be something quite unexampled in the his- 

tory either of mind or of language, if certain physi- 
cal and bodily sensations should thus be confound- 
ed with moral and social feelings with which they 


it should occasionally mean something quite different, 
and denote a mere sensual or physical gratification, 
unaccompanied by the suggestion of any moral 
cmotioii whatever. According to Mr Knight, how- 
ever, and, indeed, to most other writers, .this is the 
case with, regard to the Beauty of Colours, which de- 
pends altogether, they say, upon the delight which 
flic eye naturally takes in their contemplation — this 
delight being just as primitive and sensual as that 
which the palate receives from the contact of agree- 
able flavours. 

It must be admitted, we think, in the first place, Kca'om 
that such an allegation is in itself extremely impro-! or 
bable, and contrary to all analogy, and all experience xioetiiiic- 
of the structure of language, or of the laws of thought. 

It is farther to be considered, too, that if the plea- 
sures of the senses are ever to be considered as Beau- 
tiful, those pleasures which are the most lively and 
important would be the most likely to usurp this de- 
nomination, and to take rank w ith the higher gratifi- 
cations that result from the perception of Beauty. 

Now, it admits of no dispute, that the mere orga- 
nic pleasures of the eye arc far inferior to those of 
the palate, the touch, and indeed ulmost all the other 
senses, — none of which, however, are in any case 
confounded with the sense of Beauty. In the next 
place, it should follow, that if what affords orga- 
nic pleasure to *thc Cye be properly called Beauti- 
ful, what offends, or gives pain to it, should be called 
ugly. Now, excessive “or dazzling light is offensive to 
the eye — but, considered by itself, it is never called 
ugly, but only painful or disagreeable. The mode- 
rate excitement of light, on the other hand, or the 
soothing of certain bright but temperate colours, 
when considered in this primary aspect, are scarcely 
called Beautiful, but only agreeable or refreshing. 

So for as the direct injury or comfort of the organ, in 
short, is concerned, the language which wc use re- 
fers merely to physical or bodily sensation, and is 
not confounded with that which relates to mental 
emotion ; and we really see no ground for supposing 
that there is any exception to this rule. 

It is very remarkable, indeed, that the sc*. sc whose 
organic gratification is here supposed to constitute 
the feeling of Beauty, should be one, in the first place, 
whose direct organic gratifications are of very little 
force or intensity ; — and, in the next place, one 
whose office it is, almost exclusively, to make u* ac- 
quainted with the existence and properties of those 
external objects which are naturally interesting to 
our inward feelings and affections. This peculiar- 
ity makes it extremely probable, that idea** of emo- 
tion should be associated with the perceptions of 
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Beauty- this sense, but extremely improbable, that its naked 
and unaz&ociated sensations should in any case be 
classed with such emotions. If the name of Beauty 
were given to what directly gratifies any sense, such 
as that of tasting or smelling, which does not make 
us acquainted with the nature or relations of out* 
ward objects, there could be less room for such itn ex* 
planation. But when it is the business of a particular 
sense or organ to introduce to our km wlcdge those ob- 
jects which are naturally conn# • *cl with ideas of 
emotion, it is easy to understain how its percep- 
tions should be associated with t* ese emotions, and 
an interest and importance thus extended to them, 
that belong to the intimations of no other bodi- 
ly organ. But, on those very accounts, we* should 
be prepared to suspect, that all the interest tjiey pos- 
sess is derived from this association ; and to distrust 
the accuracy of any observations that may lead us 
to conclude that its mere organic impulses ever 
produced any thing akin to these associated emo- 
tions, or entitled to pass under their name. This* 
caution will appear still more reasonable, when it is 
considered, that all the, other qualities of visible ob- 
jects, except only their colours, are now admitted to 
be perfectly indifferent in themselves, and to possess 
no other Beauty than they may derive from their as- 
sociations with our ordinary affections. There are 
no forms, for example, even in Mr Knight’s opinion', 
that, have any intrinsic Beauty, or any power of 
pleasing or affecting us, except through their asso- 
ciations, or affinities to mental affections, cither as 
expressive of Fitness and Utility, or as types and sym- 
bols of certain moral or intellectual qualities, in 
which the sources of our interest arc obvious. Yet 
the Form of an object is as conspicuous an ingredient 
of its Beauty as its Colour, and a propei ty, too, which, 
seems at fast view to be as intrinsically and inde- 
pendently pleasing. Why, then, should we persist 
in holding that colours, or combinations of colours, 
please from being naturally agreeable to the organ 
of sight, when it is admitted that, other visible quali- 
ties, which seem to possess the same power of pleas- 
ing, aro found, upon examination, to owe it entirely 
to the principle of association ? 

The only reason that can be assigned, or that ac- 
tually exists for this distinction, is, that it has been 
supposed more difficult to account for the Beauty of 
Colours, upon the principles which have accounted 
for other Beauties, or to specify the particular oj?so- 
ciations by virtue of which they could acquire this 
quality. Now, it appears to us that there is no such 
difficulty ; and that there is no reason whatever for 
holding that one colour, or combination of colours, 
is more pleasing than another, except upon the same 
grounds of association which recommend particular 
forms, motions, or proportions. It appears to us, 
that the organic pleasures of the eye are extremely 
few and insignificant. It is hurt, no doubt, by an 
excessive glare of light ; and it is in some degree 
gratified, perhaps by a moderate degree of it. But 
it is only by the quantity or intensity of the light we 
think that it is so affected. The colour of it, we take 
it, is, in all eases, absolutely indifferent. But it is 
the colour only that is called Beautiful or otherwise ; 
and these qualities we think it very plainly derives 
from the common fountain of association/ 


In the first place, we would ask, whether there is Beauty. 
any colour that, is beautiful in all situations > and, j 

in the qext place, whether there is any colour that K 

is not beautiful in some situation l . With regard to , iv^ivoin " 
the first, take the colours that are most commonly Association 
referred to as being intrinsically beautiful— bright and alone, 
soil green— clear blue— bright pink, or vermilion. 

Jhe first is unquestionably beautiful in vernal voods 
and summer meadows arid, we humbly ctmceivc, is 
Beautify!, because* if is the Natural sign and conco- 
mitant of those scenes and seasons <>f Jenjoyment. 

Blue, again, is beautiful in the vernij/sky and, 
as we believe, for the sake of the pleasures of , 
which such skies are prolific ; and pink is beau- 
tiful on the cheeks of a young woman or the 
leaves of a rose, for reasons too obvious to be stated. 

We have associations enough, therefore, to recom- 
mend all these colours, in the situations in which 
they arc beautiful ; hut, strong on these association- 
are, they are unable to make them universally beau- 
tiful,— or beautiful, indeed, in any other situations. 

(Jrcen would not be beautify! in the sky— nor blue 
on the cheek — nor vermilion on the grass. It may 
be said, indeed, that, though they ure always re- 
cognised as beautiful in themselves, thoir obvious 
unfitness in such situations counteracts the effect of 
their J3 taut v, and make an opposite impression, as 
of something monstrous and unnatural ; and that, 
accordingly, they are ail beautiful in indifferent si- 
1 tifations, where there is no such antagonist principle — 
in furniture, dress, and ornaments. Now the fact, in 
the first place, is not so ; — these bright colours being 
but seldom and sparingly admitted in ornaments or 
works of art ; and no man, for example, choosing to 
have a blue house, or a green ceiling, or a pink 
coat. But, in the second place, if the facts wire 
admitted, we think it obvious, that the general Beau- 
ty of these colours would be sufficiently accounted 
for by the very interesting and jvowerful associations 
under which ail of them are so frequently presented 
by the hand of Nature. The interest we take in fe- 
male beauty,— in vernal delights, — in unclouded skies, 

—is far too lively and too constantly recurring, not to 
stamp a kindred interest upon the colours that are 
Naturally associated with such objects, and to make 
us regard with some affection and deiight those hues 
that remind us of them, although we should only 
meet them upon a fan, or a droning-box, the lining 
of a curtuin, or the back of a screen. Finally, wo 
beg leave to observe, that all bright and 4 Itar co- 
lours are naturally tjpical of cheerfulness and purity 
of mind, and are hailed as emblems of moral quali- 
ties, to which no one can be indifferent. 

With regard to ugly colours again, we icnlly are 
not aware of any to which that epithet can be safe- 
ly applied. Dull and dingy hues are usually men- 
tiortcd as in themselves the feast pleasing. Yet these 
are the prevailing tints in many beautiful landscapes, 
and many admired pictures. They are also the 
moat common colours that affe chosen for dress, — for 
budding.^- for furniture,— where the consideration of 
Beauty is the only motive for the choice. In feet, 
the shaded parts of all coloured objects pass into 
tints of this description nor can we at present re* 
collect any one colour, which we could specify as in 
itself disagreeable, without running counter to the 
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feelings awl tbc 1 ptactjce toas* of hian- 'faugh Aft(Wto^oni{ and it secttft to U* an irresistible 

* kind. If th*^^, 1 b«Wevefii r wi« otherwise, md if pwbf of U^ tKat these law«*bf harmonious colouring 
certain muddy txwdr* were iipivytsally alf a^e 'ji^petiWJy ami deliberately violated by great 

lowed. to be danj^mlifev ‘ffi sha^U think there couM multitude' of persons who not only have die perfect 
be no difficulty in referring thesfc too, \& natural wo- ufae of their sight, but dfe actually bestowing great 
ciations. Darkness* ami all that approaches it, is parns and expenec in providing for its gratification, 
naturally associated with ideas of melancholy, — of in the veryaet oftfeis violation, The Dutch trader, 
helplessness, aod danger;-— and tine gloomy hues who points oyeftfre outside of bis country-house with 
that remind us of it, or seem to draw upon it, must as many bright colours as' are . to bo found in bis 
share in the same associations. Lurid -skips* too it tulip*be\}, and garnishes his green. shutters witli blue 
should beiob&crvcd, and turbid waters* and unfnutfUl lacings, and bis purple roof with, lilac ridges, — not 
swamps, ah 1 dreary morasses, arc the Natural and only sees as well a> the studied colourist, who shud- 
most common wearers of these dismal liveries. It is ders at the exhibition, but actually receives as much 
from these that we first become acquainted with them ; pleasure, and m jkvong an impression of Beauty, 
and it is needless, therefore, to say, that such objects from the finished as the artist does from one 

are necessarily associated with ideas of discomfort, of his best pictures. It is irp|kbssible, then, that these 
and sadness, and danger ; and that the colours that combinations of colours can be naturally or jntrinsi- 
remind us of them, can scarcely fail to recal some cally offensive to the orgty* of sight $ and their 
of the same disagreeable sensations. Beauty or ugliness must depend upon the ossocia- 

Enough, however, and more than enough, has been tions which different individuals may have happened 
said about the supposed primitive and independent to form with regard to them* We contend, how- 
Beauty of separate colours. It is chiefly upon the ever, for nothing more ; and are <piite willing to allow 
intrinsic Beauty of their mixture or combinations that the associations which;* recommend his staring 
that Mr Knight and his adherents have insisted ; — tawdriness, to the burgomaster, ore such as could 
and it is no doubt quite true, that, among painters and not earily have been formed, in the mind of a diligent 
connoisseurs, we hear a great deal about the harmony and extensive observer' of nature, and that they 
and composition of tints, and the charms and difficul- would probably be reversed by habits of reflection 
ties of a judicious colouring. In all this, however, we and study. But the same thing, & is ohvjous, may 
cannot help suspecting that there is no little pedant- be said of the notions of beauty of any other de* 
ry, and no little jargon ; und that these phrases, when scription that prevail among the rude, the inexpe- 
iiscd without reference to the practical difficulties of rienced, and uoiustructed -—though, in all other in- 
ihe art, which must go for nothing in the present stances, we take it for. granted, that the Beauty 
question, really mean little more than tlie true and .which is perceived depend* Altogether upon asso- 
naturul appearance of coloured objects, seen through elation, and in no degree on its power of giving & 
the same tinted or partially obscure medium that com* pleasurable impulse to the organ to which it addresses 
monly constitutes the atmosphere. In nature, we itself. If any considerable imrubcr’of persons, with 
know of no discordant or offensive colouring, except the perfect use of sight, actually take pleasure in 
whut may be referred to some accident or disaster certain combinations of colours ,— that is' complete 
that spoils the moral or sentimental expression of proof that such combinations are not 4 Naturally of- 
tho scene, and disturbs the associations upon which fensivc to the organ of sight, and that the pleasure 
all its Beauty, whether of forms or of hues, seems to of such persons, exactly lute that of those who dis- 
us very plainly dependent. We are perfectly aware, agree with them, is derived not from the sense, but 
that ingenious persons have been disposed to dog- from associations with its perceptions, 
matize and to speculate very confidently upon these With regard, again, to the effect of broken masses Effrcts of 
subjects ; and have had the benefit of seeing various of light and shadow, it is proper, in the first place, an ‘* 

learned treatises upon the natural gamut of colours, to remember, that by the eye we see colour only ; sl,atlow - 
and the inherent congruity of those that are colled and that lights and shadows, as far as the mere or- 
coinplemcntary, with reference to the prismatic spec- gan is concerned, mean nothing but variations of 
trum. But we confess we have no faith in any of tint. It is very true, no doubt, that we soon learn 
those fancies; and believe, that, if all these colours to refer many of those variations to light and shade, 
were fairly arranged on a plain board, according to and that they thus become signs to us of depth, and 

the most rigid rules of this supposed harmony, no- distance, and relief. But, is not this, of itself, suf- 

body, but the Author of the theory, would perceive iicient to refute the idea of their affording any 
the smallest Beauty in the exhibition, or be the least primitive or organic pleasure ? In so/ar os they arc 
offended by reversing their collocation. mere variations of tints, they may be imitated by un- 

We do not mean, however, to dispute, that tlie meaning daubs of paint on at pallet .in so tar as 

laws of colouring, insisted on by learned artists, will they arc signs, it is to the mind that they address 

produce a more pleasing effect upon trained judges themselves, and not to the organ. They are signs, 
of the art , than a neglect of these laws; because we too, it should be recollected, and the only signs we 
httve little doubt that these combinations of colour have, by which we can receive any correct know- 
are recommended by certain associations, which ren- ledge of the existence and condition of all external 
der them generally pleasing to persons so trained and objects at a distance from us, whether interesting or 
educated ; — all that wo maintain is, that there arc not interesting* Without the assistance of variety* 
no combinations that are originally and Universally of tint, and of lights and shadows, we could never 

pleasing or displeasing to the eye, independent of distinguish one object froth another, except by the 

VOL. fi. part i. b b 
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Bedutjr. touch* These appearances, therefore, are the per- 
petual vehicles of almost all our interesting percep- 
tions ; and arc consequently associated with all the 
emotions wc? receive from visible objects. It is plea- 
sant to see many things in one prospect, because 
some of them are probably agreeable ; and it plea- 
sant to know the relations of those things, because 
the qualities or associations, by means of which they 
' interest us, generally depend upon that knowledge. 
The mixture of colours and shades, however, is ne- 
cessary to this enjoyment, and consequently is a sign 
of it, and a source of associated interest or beauty. 
Opinion of Mr Knight, however, goes much farther than this ; 
Mr Knight, and maintains, that the Beauty which is so distinctly 
ll 11 )* tl,v f felt in many pictures of objects in themselves disa- 
miny Pic- grecnble, is to be ascribed entirely to the effect of 
torn; lie- the biilliant and harmonious tints, and the masses of 
ponds main- light and shadow that may be employed in the re- 
iniiilisi'c 0 presentation. The filthy and tattered rags of u beg- 
S.T; £ ar > he observes, and the putrifying contents of a 
ot' their dunghill, may form beautiful objects in a picture; 

Colours. because, considered as mere objects of sight, they 

may often present beautiful effects of colouring and 
shadow ; and these are preserved or heightened in 
the imitation, disjoined from all their offensive ac- 
companiments. Now, if the tints and shades were 
the exclusive sources of our gratification, and if this 
gratification was diminished, instead of being height- 
ened, by the suggestion which, however transiently, 
Refuted, .still intrude itself, that they appeared in an 

Facifln- imitation of disgusting objects, it must certainly fol- 
consMint l ovv > that the pleasure and the beauty would be much 
wif li it . enhanced if there was no imitation of any thing what- 
atu| . truer, and if the canvas merely presented the tints 
and shades, unaccompanied with the representation 
of any particular object. It is" perfectly obvious, 
however, that it would be absurd to call such a col- 
lection of coloured spots a beautiful picture;* and 
that a man would be laughed at who should hang 
up such a piece of stained canvas among the works 
of the great artists. Again, if it were really pos- 
sible for any one, but a student of art, to confine 
the attention to the mere colouring and shadowing 
of any picture, there is nothing so disgusting but 
what might form the subject of a beautiful imitation. 

A piece of putrid veal, or a cancerous ulcer, or the 
rags that are taken from it, may display the most 
brilliant tints, and the finest distribution of light and 
shadow. Does Mr Knight, however, seriously think, 
that either oi* these experiments would succeed ? 
Or, are there, in reality, no other qualities in the 
pictures in question, to which their beauty can be 
ascribed, but the organic effect of their colours ? 
We humbly conceive that there are ; and that far 
less Ingenuity than his might have been able to de- 
tect them. • 

adly, By a There is, in the first place, the pleasing associa 
morp i na?ii tJon Skill a Power of the artist, —a skill and 

rid Expla"* power which we know may be employed to produce 
nation of unmingled delight ; whatever may be the character of 
Hip in- tl, c particular effort before us. But, in the second 
which ho 11 P^ ice > we dumbly conceive that there are many 
relics! interesting associations connected with the subjects 
which have been represented as purely disgusting. 
The aspect of human wretchedness and decay is not. 
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at all events, an indifferent spectacle ; and, if pre- Scanty, 
sented to us, without actual offence- to our senses, or 
any call on our active beneficence, may excite a sym- / 
pathetic emotion, which is known to be far from un- 
lelightful. Many an attractive poem has been writ- 
ten on the miseries of beggars; and why should 
painting be supposed more fastidious? Besides, it 
will be observed, that the beggars of the painter are 
generally among the most interesting of that interest- 
ing order 5 — either young and lovely children, whose 
health and gHiety, and sweet expression, /urm an af- 
fecting contrast with their squalid garnwlits, and the 
neglect and misery to which they seem to be destin- 
ed, — or old and venerable persons, mingling some- 
thing of the dignity and reverence of age with the 
broken spirit of their condition, and seeming to re- 
proach mankind for exposing heads so old and white 
to the pelting of the pitiless* storm. While such pic- 
ture s suggest images so pathetic, it looks almost like 
a wilful perversity, to ascribe their Beauty entirely 
to the mixture of colours which they display, and to 
the forgetfulness of these images. Even for the 
dunghill, we think it is possible to say something,— 
though, we confess, we have never happened to see 
any picture, of which that useful compound formed 
the peculiar subject. There is the display of the 
painter’s art and power here also ; and the dunghill is 
not only Useful, but is associated with many pleasing 
pnages of rustic toil and occupation, ami of the sim- 
plicity, and comfort, and innocence of agricultural 
life. We do not know that a dunghill is at all a 
disagreeable object to look at, even in plain reality — 
provided it be so far off as not to annoy us with its 
odour, or to soil us with its effusions. In a picture, 
however, we are safe from any of these disasters ; and, 
considering that it is usually combined, in such de- 
lineations, with other more pieusing and touching re- 
membrancers of humble happiness and contentment, 
we really do not sec that it was at all necessary to 
impute any mysterious or intrinsic Beauty to its 
complexion, in order to account for the satisfaction 
with which we can then bear to behold it. 

Having said so much with a view to reduce to its 
just value, as nn ingredient of Beauty, the mere or- 
ganical delight which the eye is supposed to derive 
from colours, we really have not patience to apply 
the same considerations lo the alleged Beauty of The ft emit* 
Sounds that are supposed to be insignificant. Beau- 0< 
tiful Sounds, in general, wc think, are Beautiful from 
association only, — from their resembling the natural ciauon/ 
tones of various passions and affections, — or from their 
being onginally and most frequently presented to as in 
scenes or on occasions of natural interest or emotion. 

With regard, again, to successive or coexistent 
sounds, we do not, of course, mean to dispute, that 
there are such things as Melody and Harmony, and 
that most men are offended or gratified by the viola- 
tion or observance of those laws upon which they 
depend. This, however, it should be observed, is a 
faculty quite unique, and unlike anything else in our 
constitution ; by no means universal, as the sense of 
Beauty is, even in cultivated societies, and apparently 
withheld from w hole communities of quick-eared sa- 
vaged and barbarians. Whether the kind of gratifica- 
tion, which results from the mere musical arrange- 
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- Beauty, ment of sounds, would be referred to a sense of Beau- 
ty, or would pass under that name, if it could be pre- 
^ sen ted entirely detached from any associated emotions, 

appears to us to be exceedihglydoubtful. Eveu with 
the benefit of these cotnbiuat iqp»s, we do not find, that 
every arrangement which merely preserves inviolate 
the rules of composition, is considered as Beautiful; 
and we # do not think that it would be consonant, 
either to the common feeling or common language of 
mankind} to bestow this epithet upon pieces thathad 
no other merit. At all events, and whatever may be 
thought of the proper name of this singular gratifi. 
cation of a musical ear, it seems to be quite certain, 
that all that rises to the dignity of an emotion in the 
pleasure we receive from sounds, is as clearly the 
gift of association, as in the case of visible beauty, — 
of association with the passionate tones and modula- 
tions of the human voice,— -with the scenes to which 
the interesting sounds are native,— with the poetry 
to which they have been married, — or even with 
the skill and Genius of the artist by whom they have 
been arranged. 

Beaut v of Hitherto we have spoken of the Beauty of exter- 
Iimua tonal md objects only. But the whole difficulty of the 
Obiccts* 10- theory consists in its application to them. If that 
be once adjusted, the Beauty of immaterial objects 
can occasion no perplexity. Poems, and other com- 
positions in words, are Beautiful in proportion as they 
are conversant with Beautiful objects — or as they 
suggest to us, in a more direct way, the Moral and 
social emotions on which the Beauty of ail objects 
depends. Theorems and demonstrations are Beauti- 
ful, according as they excite in us emotions of admi- 
ration for the Genius and intellectual Power of their 
inventors, and images of the magnificent and bene- 
ficial ends to which such discoveries may be ap- 
plied; — and rrfechanical contrivances are Beautiful 
when they remind us of similar Talents and ingenui- 
ty, and at the same time impress us w ith a more di- 
rect sense of their vast Utility to mankind, and of 
the great additional conveniences with which life is 
consequently udorned, In all cases, therefore, there 
is the suggestion of some interesting conception or 
emotion associated with a present perception, in 
which it is apparently confounded and embodied — 
and this, according to the whole of the preceding 
deduction, is the distinguishing characteristic of 
Beauty. 

Consc- Having now. explained, as fully as wc think noccs- 

ipiences of sary, the grounds of that opinion as to the nature of 
tins liiroiy, p >eailty w hich appears to lie most conformable to the 
rsMblKh truth — wc have only to add a word or two as to the 
tin* nb uiity necessary consequences of its adoption upon several 
of the Beau- other controversies of a kindred description.. 
sdbVilc * n ^ le ^ rst place,* then, we conceive that it esta- 
mul Hit* publishes the substantial identity of the Sublime, the 
taresfjuc. Beautiful, and the Picturesque ; and, consequently, 
puts an end to all controversy that is not purely 
verbal, us to the difference of those several qualities. 
Every material object that interests, without actual- 
ly hurting or gratifying our bodily feelings, must do 
.so, according to this theory, in one and the same man- 
ner, — that is, by suggesting or recalling some emotion 
or affection of ourselves, or some other sentient being, 
and presenting, to our imagination at least, some na- 


tural object of love, pity, admiration, or awe* The 
interest of material objects, therefore, is always Me 
same ; and arises, in 1 every cose* not from any physi- 
cal- qualities they may possess, but from their associ- 
ation with some idea of emotion. But, though ma- 
terial objects have but one means of exciting emo- 
tion, the emotions they do excite are infinite. They 
are mirrors that may reflect alt shades and all 
colours; and,; in point of fact, do seldom reflect the 
same hues twice* No two interesting objects, perhaps, 
whether known by the name of Beautiful, Sublime, 
or Picturesque* ever produced exactly the same 
emotion in the beholder; and no one object, it is 
most probable, ever moved any. two persons to the 
very same conceptions. An they, may be associated 
with all the feelings and affections of which the hu- 
man mind is susceptible, so they may suggest those 
feelings in all their variety, and, in fact, do daily ex- 
cite all sorts of emotions — running through every 
gradation, from extreme gaiety and elevation, to the 
borders of horror jyid disgust. 

Now, it is certainly true, that all the variety of 
emotions raised in this way, on the single basis of 
association, may be dossed, in a rude way, under the 
denominations of Sublime, Beautiful, and Pictur- 
esque, according as they partake of awe, tenderness, 
or admiration ; and we have no other objection to 
this nomenclature, except its extreme imperfection, 
and the delusions to which wc know that it has given 
occasion. If objects that interest by their association 
with ideas of Power, and Danger, and Terror, are to 
be distinguished by the peculiar name of Sublime, 
why should there not be a separate name also for 
objects that interest by associations of Mirth and 
Gaiety, — another for those that please by suggestions 
of Softness and Melancholy, — another for such as are 
connected with impressions of Comfort and Tranquil- 
lity , — -and another and another for those that are re- 
lated to Pity, and admiration, and love, and regret, 
and all the other distinct emotions and affections of 
our nature ? These are not in reality less distinguish- 
able from each other, than from the emotions of 
awe and veneration that confer the title of Sublime 
on their representatives'; and while all the former are 
confounded under the comprehensive appellation of 
Beauty, this partial attempt at distinction is only 
apt to mislead us into an erroneous opinion of our 
accuracy, and to make us believe, both that there 
is a greater conformity among the things that pass 
under the same name, and a greater difference be- 
tween those that pass under different names, than is 
really the case. We have seen already, that the ra- 
dical error of almost nil preceding inquirers, has lain 
in supposing that every thing that patted under the 
name of Beautiful, must have some real and inhe- 
rent quality in common with every thing else that 
obtained that name: And it is scarcely necessary 
for us to observe, that it has been almost as general 
an opinion, that Sublimity was not only something 
radically different from Beauty, but actually oppo- 
site to it; whereas the fact is, that it is far more 
nearly related to some sorts of Beauty, than many 
sorts of Beauty are to each other ; and that both are 
founded exactly upon the same principle of suggesting 
some past or possible emotion of some sentient being. 
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fWauijr. Upon this important point, wo are happy to find active Fancy, and the mo*t attentive habits of Obser- Bcu 
our opinions confirmed by the authority of Mr Stow- vfetion. ft will follow pretty exactly too, that all s-# ’^ 
art, who, in his Essay on the Beautiful, already re- men's perceptions! of Beauty will be nearly in pro- . 
furred to, has observed, not only that there appears portion to the degi ee of their seiiMbiiity and social 
to him to be no inconsistency or impropriety in such sympathies ; and that those who have no aficeiions 
expressions as the Sublime Beauties of nature, or of towards sentient beings, nil) Ik* jurt as imvnsible to 
the sacred Scriptures; — but has added, in express Beauty in external objects, as he, who > cannot hear the 
t terms, that, <-to oppose the Beautiful to the Sublime, sound of his friends voice, must fit deaf to ps who, 
hr to the picturesque, strikes him as something ana- In so far a* the sense of Beauty is regauUd as a 
logous to a contrast between the Beautiful and the mere source of enjoyment, this seems to by the only 

Comic — the Beautiful and the Tragic — the Beautiful distinction that deserves to be attended to; and the 
and the Pathetic — or the Beautiful and the Romantic,” only cultivation that Taste should ever receive, with 
hycondlv The only other advantage which we shall specify a view to the gratification of the individual., riiouid 
emHo 0?s as likely to result from the general adoption of the be through . the indirect channel of cultivating the 
put bout theory we have been endeavouring to illustrate, i9» affections and powers of observation. If we umpire, 
the* St.m l- that it seems calculated to put an end to nil these however, to be treaters, as wt?ii as observers of 
•aril of lane, perplexing and vexatious questions about the Stand- Beauty, and place any part of our happiness in mi- 
urd of Taste, which have given occasion to so much wintering to the gratification of other*— at, artists, or 
impertinent and so much elaborate; discussion. If poets, or authors of any sort— then, indeed, a new 
things are not Beautiful in themselves, hut only as distinction of Tastes, and a far more laborious sys- 
they serve to suggest interesting conceptions to the tern of cultivation, will be necessary. A man who 
mind, then every thing which does in point of fact pursues only liis own delight, will be as much charm - 
suggest such a conception to any individual, is Beau - ed with objects that suggest powerful emotions in 
tifhl to that individual ; and it is not, only quite true consequence of personal and accidental associations, 
that there is no room for disputing about tastes, but as w r ith those that introduce similar emotions by 

that all tastes are equall) just and correct, in so far means of associations that are universal and ilule- 

as each individual speaks only of his own emotions, ftructible. To him, all objects of the former class 

When a man calls a thing Beautiful, however, he may are really as beautiful as those of the latter — and, 

indeed mean to make two very different assertions ; — fbr # his own gratification, the creation of' that sort of 

he may mean that it gives Arm' pleasure, by suggesting Beauty is just as important an occupation; But if 

to him some interesting emotion ; and, in this sense, he conceive the ambition of creating beauties for the 
there can be no doubt that, if he merely speak admiration of others, he must be cautious to employ 

truth, tlie thing is beautiful i and that it pleases him only such objects as are the natural signs, or the 

* precisely in the same way that all other things please inseparable concomitants of emotions, of which the 
those to whom they appear beautiful. But if he mean greater part of mankind are susceptible; and his 
farther to say that the thing possesses some quality taste will then deserve to be called bad and false, if 

which should make it appear Beautiful to every other he obtrude upon the public, as beautiful, objects 

person, and that it is owing to some prejudice or de- that are not likely to be associated in common minds 
feet, in them if it appear otherwise, then he is as un- with any interesting impressions, 
reasonable and absurd as he would think those who Bor a man himself, then, there is no taste that is 

should attempt to convince him that he felt no emu- either bad or false ; and the only difference worthy 

tion of Beauty. of being attended to, is that between a great deal 

All tastes, then, arc equally just and true, in so and a very little. Some who have cold affections, 

far as concerns the individual whose taste is in ques- sluggish imaginations, and no habits of observation, 

tion; and what a man feels distinctly to be beauti- can with difficulty discern Beauty tn any thing; 

ful, is Beautiful to him, whatever other people may while others, who arc lull of kindness and sensibili- 
think of it. All this follows clearly IVom the theory ty, and who have been accustomed to attend to all 

now in question : But it does not follow, from it, that the objects ground them, feel it almost in everything, 

all tastes are equally good or desirable, or that there It is no matter what other people nitty think of the 
is any difficulty in describing that which is really objects of their admiration ; -nor ought it to be any 
the best, and the most to be envied. The only use concern of theirs that tin. public would be astonish- 
of the faculty of Taste, is to afford an innocent de- ed or oln nded if they were called upon to join in 
light, and to aid the cultivation of a finer morality ; that admiration. So Jong as no such call is made, 
and that man certainly will have the most delight this anticipated discrepancy of feeling need give 
from this faculty, who has the most numerous and them no uneasiness ; and the sdspiemn of it should 
the most powerful perceptions of Beauty. But, if produce no contempt in any other persons. It is a 
Beauty consist in the reflection of our affections and strange aberration indeed of vanity that makes us 
sympathies, it is plain that he will always see the despise persons for being happy — for having sources 
tnost Beauty whose affections are wannest and most of enjoyment in which we cannot share : — And yet 
exorcised,— whose imagination is the most powerful, this is the true account of the ridicule, which is so 
and who has moat accustomed himself to atte nd to generally poured ujwn individuals who seek only to 
the objects by which he is surrounded. In so far as enjoy their peculiar tastes unmolested ; — For, if. 
mere feeling and enjoyment are concerned, there- there be any truth in the theory we have be* n v x- 
fore, it seems evident, that the best taste must he pounding, no taste is bad for any other reason than 
that which belongs to the best Affections, the most because it is peculiar— as the objects in which it de* 
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* esiuty lights must actually sew to suggest to the individual " <X ridicule, the scenes th&t had been consecrated by Beauty 
i\ H . those common emotions and universal affections upon g^e innoceiit but accidental ^motion. „ I , 

, which the sense of Heaujty is every where founded* As all men must have some peculiar associations. ec ™ na ' 
The misfortune b/fanwrer, that we ar^apt to con- , all men must have some peculiar notions of beauty, 

rider all persons who make knepm th§ir peculiar re* and. of course, to a certain extent, a taste that the 

Indies, and especially aH who create any objects for public would be enticed to consider as false or vi- 

their gratification, as iu some measure dictating to tinted. For thos^ *1 h> fc&ke no demands on public 

the public, an<£ setting up aa idol for general adora* admiration, however, it fe hard to be obliged to sa- 

tion* and hence this intolerant interference with al- orifice this source of enjoyment ; and, even for those" 

most all Peculiar perceptions of beauty; and thc;r*n- who labour for applausp, the wisest course, perhaps, 

sparing derision that pursues all deviations from ucv if it were only practicably, would be, to have two 

knowledged standards. This intolerance* we admit, tastes,— one to enjoy, and one to work by, — one 

is often provoked by something of a spirit of prose- founded upon Universal associations, according to 

lf/tism and arrogance, m those who mistake thoir own which they finished tfaqse performances for which, 

casual associations for natural or universal relations; t)iey challenged universal and another guid- 

and the consequence is, that mortified vanity dries ed by all casual and individual associations, through 

up' the fountain of their peculiar enjoyment, and dis- which they looked fdndly upon nature, And upon the 

enchants, by a new association of general contempt objects' of their secret admiration* (gg*) 


0ECCARIA (Cesar Bones ana, Marquis of), the prosecution of these laudable designs, he fortft- 
author of the well known treatise on Crimea and Pit - natdly, possessed the confidence, and was encouraged 
niskments , was born at Milan in the year 1735. His by the. protection, of Count Firmhtni, then governor 
1 eorly studies were carried on iu the College of the of that part of the Austrian dominions $ an accom- 
Josuits at Parma. He possessed a quick apprehen- pushed nobleman, who, with comprehensive views of 
sion ; but, being naturally taciturn, and inclined to policy, concurred in every plan which was calculated 
reflection, he seldom communicated the progress of for improving the state of the provinces, and the 
his ideas, and was with difficulty prevailed upon ;o condition of their inhabitants, 
complete his exercises. It. is related, as another 'pe- Beccaria first appeared as an author in the year 
culiarity of his disposition, that he never received I 7 G 2 , when he published some observations on the 
praise from his teachers without betraying evident Derangement of the Currency in the Milanese States, 
marks of pain and humiliation. These unusual indi- and a plan for its amendment. Soon after this he 
cations of a susceptible mind, which, outstripping the established a small literary society at Milan, in con- 
course of his instructors, delighted iu its own pur- cert with some associates of character and senti- 
suits, and derived little complacency from a , sense ments similar to his own; among others, Alessandro 
of its actual attainments, gave him, to common ob- and Pietro Vcrri , who likewise contributed at that 
servers, a certain air' of slowness, and even of stupi- time, by their 'talents and public spirit, to distinguish 
dity ; and characterised his features and deportment the, reign of Maria Teresa in Lombardy.* Assisted 
during the whole of his life. Having left the col- by these friends, and countenanced by Firmiani, he 
lege at the age of seventeen, he applied himself, with commenced a periodical publication under the name 
unremitting diligence, to the study of Mathematics, of the €affc ; a plan said to have been suggested to 
and the Philosophy of Man, them by the .celebrity of Addison’s Spectator , and 

His understanding appears to have been very early the general belief of its influence on the opinions 
capable of embracing the most general views, and and taste of the people of England. Various papers, 
his breast to have been wanned by those benevolent contributed by the members of this society, on sub- 
wishes for the enlargement of human liappiness, the jeers of literature, ethics, and physical science, were 
sincerity aiul the strength of which are often so se- published during the years 1764 and 1765* 
verely tried by the events and passions of maturer But by far the most remarkable production to 
life. His propensity to the study of Jurisprudence, which tins society gave rise, and that by which the 

and Political Philosophy, was first excited or con- reputation of Beccaria has been chiefly perpetuated 

firmed by the Lettres Per sunn es of Montesquieu ; a among other nations, was the treatise on Crimes 

production capable, indeed, of alluring a less en- and Punishments [Dei Dcliiti c Delhi Pene ). This 

thusiastical mind than that of Beccaria. But his in- essay is said to have been undertaken*#! the earnest 

dustry, in the pursuit of knowledge, appears to have solicitation of Count Alexander Verri, who then dis- 

been chiefly stimulated by the patriotic and honour- charged the functions of Protector of Prisoners 

able desire of diffusing instruction among his conn- ( ProteHore de Carcerali) at the Court of Milan, ft 

frymen, particularly the inhabitants of Milan, whom was written at the house of his brother, Peter Vcrri, 

iie represents, in one of his letters, as abandoned to where the meetings of the society were held ; and iu 

a state of lamentable and universal ignorance. In concert with him the author, every evening, revised 


* A small publication which appeared about that time, under the title of Thoughts on Happiness* was 
written by the ib* mar. His literary pursuits were, soon after, suspended by his appointment to a public si- 
tuation. 
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IVccam, nn j corrected what In* had written during the day. 
In this manner the work was completed within two 
months, and was printed in the course of the year 
1764*, with the murk of the Lucca press, * 
in this small hut noted work, the author appears 
as the advocate of reason and sound policy, no less 
than of humanity* It was his purpose, by examining 
the foundation, the objects, and consequently the 
boundaries of penal law, to expose the in efficacy, as 
well as injustice, of many provisions in the judicial 
code of his own country, and in those of other Eu- 
ropean nations ; and which, derived from remote 
times, and established under a different order of so- 
ciety, had been perverted and debased during sue* 
rcssive ages of barbarism. The authority of positive 
institutions formed almost the oply basis of law, even 
in countries the farthest advanced in civilization ; 
and that authority was in many of them drawn too 
servilely from the ltoman system. Montesquieu had 
already thrown muny penetrating glances at the 
foundation and structure of these ancient fabrics ; but 
it was still reserved for others to scrutinize tjiem 
more closely, and to draw forth, and present to ge- 
neral view, those direct inferences which that exami- 
nation suggested. In no part were the existing codes 
more defective and vicious, than in the department 
of the criminal law ; and it was to this, accordingly, 
that Ucccaria's attention was exclusively directed. 
Nor does he offer the work as a general system, or 
theory, even of penal law; in which light it would be 
found every way imperfect ; but only as an attempt 
to analyze parts of a system which he found actually 
existing. Among the most prominent of those points 
to which his reasoning is applied, are, flic due pro- 
portion between crime and punishment, and the vio- 
lations of that proportion, whether by unnecessary 
severity of punishments, or the want of a scale and 
distribution of them suited to the amount and dan- 
ger of particular offences — the inconsistency of cer- 
tain rules then established on the subject of legal 
Evidence — Secret Accusations — Fictitious Crimes 
— the use of Torture as an instrument for the disco- 
very of truth-— Imprisonment not authorized by law, 
or of uncertain duration — and the sale of offices of 
justice, along with other vices in the constitution of 
the courts. In treating these various topics, he sel- 
dom deduces his argument from remote sources, or 
pursues it to refinements. That some propositions 
are advanced in the course of the work, which are 
of a questionable nature, cannot be denied ; and 
there are particular illustrations which have an ex- 
clusive reference to certain forms of government 
then existing in the Italian states. But, in general, 
the author reasons on few and acknowledged prin- 
ciples, and makes his appeal to the universal feelings 
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of mankind* As one of the most important conclu- 
sions which result from his reasoning, or rather as 
concentrating a number of these conclusions, he 
closes his book with the following proposition : — 
“ In order that a punishment may not be an act of 
violence, of one, or of many, against an individual 
member of society, it is essential that it should be 
public, prompt, and necessary, the least possible in 
the given case, and determined by the Jaw.” 

Ilia style, in this work, with exception Of one or 
two passages, where he intentionally addresses him- 
self only to the lesser number, is uniformly per- 
spicuous, and, like that of all his other writings, 
though often eloquent, is unadorned. Fie employs, 
in some parts of it, that species of ridicule which, 
on a similar occasion, had been used with so great 
effect by Montesquieu. Thus, while treating the sub- 
ject of Torture, he proposes, among others, the fol- 
lowing query, in the form of a mathematical pro- 
blem ; “ The force of the muscles, and the sensibility 
of the nerves, of an innocent person being given, it 
is required to find the degree of pain necessary to 
make him confess himself guilty of a given crime?" 
Peculiar traits are to be found, likewise, in other 
passages, of the writers dispositions and train of 
sentiment. Thus having, L 11 a later edition, modified, 
under that part which relates to Fraudulent Bank- 
ruptcy, some sentiments which he lmd originally cx- 
|fi*es-td, hut which, on reflection, appeared to him- 
self too severe, he adds, in a note, '* I am ashamed of 
what 1 formerly wrote on this subject. 1 have been 
accused of irreligion, without deserting it ; I have 
been accused of disaffection to the government, and 
deserved it as little ; I was guilty of a real attack 
upon the rights of humanity, and I have been re- 
proached by nobody/’ 

If many of the views exhibited in this work are 
now divested of novelty ; and if, through the gene- 
ral adoption of them by the most Cultivated nations, 
we are led to forget that they were once hidden, or 
excluded, such is the fate of all improvement, as 
well as of all discovery. Nor does it detract from 
the true character of this interesting performance, 
that in some enlightened countries, and in the more 
propitious climates of political liberty, many of the 
important doctrines which it inculcated were already 
recognised in the systems of the law. f Beccaria 
was among the first by whom these principles were 
publicly avowed, under a government in whose insti- 
tutions they had no place, and over whose judicial 
administration they exercised no influence ; and, 
when the age and country in which he wrote are 
considered, the boldness of his statements is not less 
to he admired than the justness of his reasoning. It 
is his honourable distinction, likewise, and that of 


* These particulars, communicated in a letter of Count A. Verri to the Abbatc Isidoro Bianchi, in 1802, 
arc repeated by the latter -in his Elogio on Pietro Verri. 

•j* In the most favoured countries of liberty, however, the reception of some of these principles had been 
comparatively recent. Of others, the establishment seems even yet to be remote. 

That work which has tended most to diffuse a knowledge of the progress and spirit ol the English laws, 
viz. the Commentaries of Sir William Blackstone, was not published till the close of the year 17(i5; al- 
though his plan of delivering a public lecture on the judicial system of his country was formed in 1753. 
The professorship at Oxford, which gave full effect to that plan, was instituted by Mr Viner, in 1758. 
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C -W the friends who shared his labours and. his views, to 
r'Whsve preserved, in the prosecution of those objects, 
»•• an unblemished loyalty towards their prince ? and, 
while combating, with manly perseverance, the er- 
rors which prevailed In ftindam ifetl principles of 
the legislation, to have abstained from all attacks, 
which °inight either directly weaken the authority of 
thoWs or disturb the administration of the go- 
vprnmo^tk 

Accotyiog to tlie just exposition given by the au- 
thor birasclt, the true tendency of such a work is 
not to lessen the power ot the law, but to increase 
its influence, inasmuch as opinion has a greater com- 
mand over the minds of men than force. It has fre- 
quently been repeated, indeed, that national manners 
must precede laws; and, in the only allowable sense 
of that maxim, the same might ho said, perhaps 
with equal truth, of opinions. But the authority ot 
this dictum , and the extent to which it may be fol- 
lowed, are not unfrequently mistaken. An import- 
ant distinction is apt to be overlooked, between those 
general laws, which, as they are founded in perma- 
nent principles of our nature, admit of being drawn 
from the first springs, but which have been disturbed 
by ignorance, or a barbarous policy, or the tem- 
porary dominion of some prevailing passion— and 
those artificial or secondary arrangements, which the 
circumstances and stages of political society may 
equally render necessary in times of knowledge, and 
tranquillity, and civilization. It is to the latter class 
only that the maxim referred to can have any just 
application. But it may well be questioned, whe- 
ther, in any case whatever, the popular feeling ami 
opinion should be allowed to precede, by any con- 
siderable interval, the' act of the legislature. It 
seem*, on the contrary, to be a valuable secret in 
legislation, wd one of . its most important ends, to 
seiza the proper moment for occomplishing that 
naton- Abdve nil, it is expedient, in those branches 
of tlie law. whieh are Interwoven with, and derive their 
support from, 'ihe moral feelings, that u legislator 
should seek to anticipate every better tendency of 
public sentiment. ‘ Through want of n well-timed in- 
terference in such cases, many advantages are relin- 
quished, as well in the concoction and frame of the 
laws themselves, as in that silent influence, which a 
well directed system of jurisprudence carries into the 
opinions and habits of a community. 

Of the prospects which Beccaria himself enter- 
tained as to the probable influence ot his work, a 
judgment may be formed from the sentence of Lord 
Bacon, which he prefixed to some of the editions. 
“ It is not to be expected in any difficult un- 
dertaking, of whatever kind, that the same person 
who sows the seed should also reap the harvest ; but 
there must, of necessity, be a preparation, and gra- 
dual progress to maturity.” 

The book was received in foreign countries with 
avidity, and procured for its author an immediate 
and high reputation. " Never,” says a writer in the 
Biographic Universale, “ did so small a book pro- 
duce so great an effect.” The medal given by the 
Academy of Bern was instantly bestowed upon Bec- 
caria ; mid the Empress Catherine II. invited him to 
St Petersburg!!, with the offer of an honourable sta- 


tion at her court; a proposal nrhich was partly the 
means of procuring him a similar distinction at home* 
Of the reception which the work obtained in Franco, 
particularly among the literary Societies of Paris, 
evidence is afforded by the correspondence of the 
Baron dc Grimm. “ This book,” he writes in a let- 
ter, dated 1st Augdst 1765, is by M. Beccaria, a Mi- * 
lanOsc gentleman, who is said by some to be an Abbe, 
by others a lawyer, but who, 1 answer for it, is one 
of the best heads at this moment in Europe.” “ You 
will not find in the Milanese philosopher/* he else- 
where observes, u either the pitch or compass of 
genius which characterize, the writings of the Presi- 
dent Montesquieu; but you will discover a mind 
that is luminous, profound, correct, and penetrat- 
ing.” And he justly adds, that his is one of the few 
precious hooks qui font penscr. It was translated 
into French by the Abbe Morellet in 17 66 i and 
Voltaire, soon alter, published a commentary upon 
it, under the assumed title of un Avocatde Besanfon* 
With respect to the former production, the translator 
took some liberties* with the method and distribution 
of the work, which were not altogether warrantable, 
yoltairc’s commentary is written in the light style 
peculiar to him ; and wus, evidently, intended as a 
vehicle for certain opinions of his own, with which 
the spirit and object of ihe original publication are 
entirely unconnected. But the circumstance itself 
sufficiently marks the impression which that publica- 
tion had made, and the prominence of the views 
which it developed. It was rapidly translated into 
various other, languages ; its maxims became u spe-. 
cios of current coin through a great part of Europe; 
and the sanction of the author’s reasoning was 
thought not unworthy of being resorted to in British 
tribunals. 

Although followed by many others, Beccaria 9 * 
was the first work of note, in which the application 
of a milder and more sound system of penal juris- 
prudence was explicitly enforced. Nor would it be 
at all extravagant to refer some of the great im- 
provements, which, from this era, were successively 
introduced into the written laws of different European 
monarchies, to the direct influence of the opinions 
thus generally diffused. Many such enactments, at 
least, were, from tills time, promulgated in a tone 
more consonant than heretofore with the dictates of 
humanity and equitable rule. Of this description 
were, among others, not only the ur barium, or regu- 
lations concerning villanage, issued in 1764, by the 
Enipic&s Maria Teresa, but also the more extended 
designs which took effect, at a somewhat later period, 
in the various reformed codes, published by the Em- 
press Catherine, the Emperor Joseph II., the Grand 
Duke of Tuscany, and the Danish Government 
under the administration of the lute Count Bcrns- 
torf. 

At one period, a storm seemed to be preparing 
against the Marquis in his own country, by those whe 
probably intended, in this form, a service to the 
government : but it wal soon dispersed by the au- 
thority of the government itself. Beccaria had con- 
sidered it his duty to communicate to Count Fir- 
rniani the offers which had been made to him by the 
Empress Catherine ; and the intelligence was trans* 





niittcd by the viceroy to his owri court. Tlic co»- 
^ duct of. Prince Kaunitss-Hitsberg, cu the occasion, 
is highly honourable to that minister, and to his so- 
vereign. Instead of treating the communication as 
a matter of no account, he makes it the subject of a 
Jong dispatch, and of repeated instructions. In one 
of these papers, dated 27th April 17h’7. after requir- 
ing particular information respecting the personal 
character of Becoaria, he adds, Supposing , his 
good qualities to preponderate, it would be desirable 
that the country should not lose a man whose fund 
of knowledge is so considerable, and who, as appears 
from his book, possesses a mind habituated to re- 
flection, above all, in our present penury of tlu ik- 
ing and philosophical men; besides that it would 
do little honour to the whole administration, to be 
anticipated by foreigners in the due estimation of 
talents.”* * * § Nor were these merely empty profes- 
sions ; but were almost immediately followed by an 
imperial order, for establishing, in the Palatine Col- 
lege at Milan, a Professorship pf Public Law and 
Economics, under the title of Scienze Came rail. To 
this chair, expressly endowed for him, by a distinc- 
tion so honourable, the Marquis was appointed on 
the 1st of November 17G8, and commenced the 
duties of it in the month of January follow ing. From 
the preliminary discourse (prvhuione) which he 
pronounced on this occasion, and in which he brief- 
ly sets forth the objects of the institution, and some 
of his own leading opinions regarding them, it ap- 
pears that the only instructions which he received 
from the regency, on his appointment, consisted in 
an order to deliver his discourses in the vulgar 
tongue; an injunction of which the motives are so 
honourable to that government, in common with 
all the circumstances attending this transaction. 
His lectures, which he received a special permission 
to deliver in his own house, attracted much notice. 
They were not published during his life ; but have 
since appeared, under the title of Element i di. Econo - 
7u ia Pnhblkn , in the compilation of the Seri (tori 
Clawci Italiani di Economta Politico > printed at 
Milan, f 

As he had, in his former work, set out with stat- 
ing the object of municipal law to be “ the greatest 
happiness of the greatest number,” so here the same 
universal principle serves him for a guide; and he 


assumes it its the arm of public economy u to pro- 
vide, with peace and safety* things necessary and > 
convenient fpt the whole 'community.” .He classes . # -,v 
the objects "of Political Economy under five heads ; * : * 
Agriculture Manufactures, Commerce, Finance, and 
Policy^ Comprehending, under the latter, tliose laws 
and institutions which have a respect to the Sciepoete, 
to Education, to Police, in the modem se$$e of that 
word* -and to the various means of Public /Defence 
and Security* . The design was not cympfeted ; no 
trace, at least, appears in the work published under 
the above title, relative to the subjects of Finance or 
Public Policy 4 In estimating the value of theso 
speculations, it is no less necessary, than in the, case 
of the feirmer Work, to consider than with a refer- 
ence to the state of science at the time, rather than 
to the present extension of knowledge in 'this de- 
partment. Under the first three divisions, he enters 
at considerable length into some bf the most inte- 
resting discussions which have arisen, in .this wide 
field; particularly as to. the j>riAcipi«» ^£j>ublic 
policy in regard to Agriculture;, A fe; the '.OSfMfteirce 
of Grain and Foreign Commerce generally, and to 
Money and Exchange. § In per$bicujty of lan- 
guage, and distinct and patient illiss^ion, the 
style of these discourses bears a considerable resem- 
blance to that of the Wealth of Nations; but the 
coincidence between the two works, in some gene- 
ral .and fundamental doctrines, is still more remark- 
able and interesting. Beccaria docs not appear to 
have adopted the particular theory of the French 
Economists, which was developed about that time ; 
although his practical doctrines on some Of the 
most important points were, conformably to the con- 
clusions afforded by that system* |) ;t * f 

Among other i n f erences, tq^ of 
■his reasoning leads . 
ent roads, may be not&ed* 
self ventured to state Hi& 'i 


which marks the caution as wy 

mind, in subjects of 'Jffrl&ty 

restriction on freedom,” fre m Ihf 

case of Commerce, or ar$ ; , ■' be . ^ rg£$j'‘' 

suit from the necessity of^p^evehtbig' afc dfctf ’ ?< 

order, not the effect of a purpose or : 

ration.” And he has rep$# iteAythe. dbdtrhH?, ? 

under different views, ih- SMSripual jbther'-pasMgesi^"’^ 


* The originals of these dispatches arc among the state papers in the public archives of Milan. " 
f The editor states that this publication was made from a copy of th6 discourses, transcribed for the 
author himself, when he visited Paris in 177b’. *■ 

} Some of the others, too, are treated rather briefly. He has, himself, defended this method of teaching 
by the following just and striking observations, in that part of the wmrk where he discourse* of Interest : 

« But woe to the teacher who would say all that is to be said, and leave nothing to the penetration of the 
learner. What is heard slips away and vanishes from the hearers mind, unless he has ari opportumtjy^ 
opposing the reaction as it were, of his own intellect, to the impressions of his instructor ;. 'And more ISm^ 
is thrown upon a science by one process of exact reasoning which we carry on for yourselves, and 
more deeply and firmly rooted in us by that single operation, than ,by many and repeated trains of reason- 
ing conducted by another.”* 

§ Under the head of Agriculture, he proposes the scheme of an Experimental Farm to be carried on at 
the public expence, as a school of that science, and enters into some detail of its objects r and regulations. 

|| Mirabeau's Tableau Economiqne had already appeared in the publication entitled La PhilosopMe Ru» 
rale ; as well as various papers of Quesnai, 

f For example, u The operations of Economics amount only to not permitting, and most frequently to 
letting alone.” 
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^cqHfi'4. On all these subjects/^ 
the, 
himself;' 

himself with* Waecittjfeisa /aeo 

;t)hicarv6s 
V.tepeXriw^j 
e^qct^ion^iVainii 

-*fc] 


^ad^Kjbjit ipf-^asures, that ft>J ^ J the different nattilrid. Jkwb- 

f : and jud^ng' ior l: measurement, .’■ he explicitly recomfc s ? (Ws yr^ 




;V>iua'e' system, tffnch was afterwards adbptedbythfc J .'/ 

'' K -\li{e Goverittme;>t;,Qf prance, ft 

' . loathe |e^, 17 S 0 * , Beccsria made a joumev to '■":' 
''/France, in ijCqimpaiiiy J^ith his friend Ahasatidro Verri. 
irt, He' fo* about three weeks, which 
itijb# Mi + h ciAp&y W%' of W Alembert, aw4 11 

^hy - d^ner e)nmeht men‘ of letter* ; and, on his return; he; 

[ %ty^ ', visited Voltaire. Tfif* journey seems .to have bee& ; 

: V the oply considerable! jncmenfwhlcnj during is period - . 
pf tWenty-dve years, diverriii^d bis fliaaneif of life, ^r, 
IwfcV ihtW^pted Ms official dutie& * 3jf died or apoplexy, 
k^^^'irt-ihfe yehr 1793. According to the editor 6( his 
“ in T8G*» hb! death was unnoticed by hid \ 

ds^ c^un tr y.* and his torch remau^d wi^out a name. ' 
hS ihe ^tbc^ do&\ Beccdria was twice marijfedy J He was steadfast in , 

* ’* v " v ; and hifl frieodships; modest, but tenacious of li$ opinions* 

^r- ^iw r He tools pleasure »n the society of literacy men, / 

ISiph he^ *. $nd avoided that of the great. It is related Jof him, 

' iarphy'v^hat the King of Naplev, while at Milan, twice at- 
pf thCrT; tempted to vfcit hiivi ^ihis hottse ; butthafctbe Mar- 
ape •V^ub. found mean? ' cm bo'th occasions, to^ecape the 
Isolds .. honour intended for him” by hb Majesty. His exdr* , v 
of his tiona in die service af/thfi public* mid, uboye alf, his 
( . eariftest! endeavours topromote, by every means,, the J 

CTi&btttC'«nd KterAry tooVr.^tp Aj©^ ' cause of science, and ft liberal system of education, 


jg^Sjjrie passages of this description, which ate Inter-...'/ 
yyspefs^d in .his discourses of Political Economy, are 
I'ptmt Jess' to’be admired for their intrinsic excdlenCC,' 

' V'fSan they are interesting from the oircunwtances in. 

the contrast* which 

disposition^ or con* 

^impori^ m ®ttets in ^ finiied habit,* lias been recorded, afe. furnishing a re- 
^ to his , mar^ble exceptioil to the general vigour of his in? 

4pa r£U^&fa^}/£jb.e. most * tellcctuAl character ; that, notwithstanding the fores 
K Q/di- \ with which he combated the prejudices and uurca- 

a .very: Q G $ * - spnable apprehensions of other men, he was himself 
$ave ; ' subject, when left alone, to an unconquerable timi- 
[>ife tn’Pft&y W l J 3 r 78 1 i a, /d»ty. We are npt. told whether thb tendency was 

ttni. Art' MtniAikkfviittr tn n.orli/ Iiftlvitu unrl A rirTn/ititi.tn av 
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lrnd^j^pl#ity, and p^clripri: It deserves 


ciated with certain outward circumstances, or in what 
other manner it was formed ilnd perpetuated. On 


bo ndticed, t^poijdQg W® scMw for the pquali- , a superficial view, it seems to denote a mind radically 

XL ':■■■■■» — 



himself aora^where* expressed it. But on occasions where lie 
■-#, jnftaaiiiig riw passions, he has claimed the. tribute due to him 
'of' foe uninformed and impatient multitude/* ' 


J This addttfobgl chtiptef is'give^ fn thc edition printed at Milan in iso^. 

§ In part gjr.hia Vritfogs is the enlargement of his compix’liension, as well as soundness of his judg- . ‘ s , ,■ ; 
ment, more to ^ ri^^f^d/tbgn Jri thie Treatise on the State; of the Currency, which was his first publico** ^ f r y;-' 
tion, and written at the^eof ' ‘ 

|| In the mathematical calculations connected with 'this subject, he was assisted, as he hin^elf states, vhy '* 

Friei, Professor of Mafoematic? i awl in the mechanical part by his brother Annibale. - ■ ' 
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Dcccuii* weak. But this is not a necessary or a just inference. 
^ The fact is, indeed, singular, and deeply impressive ; 
but, in- truth, it only serves as a new example to 
prove how mixed is the naturt* of our frame ; how 

7. . . # .f . » 1 * . 1 • _ 
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and entered tftereligioua order of tbeFiott*. Schools 
in 173g.s fie became a professor of experiment^ ^ 
physics, fitat ot paiernio; and then at Rome, Wvd was 
ap pointed to tUe same situation at Turin in 1746 1 be' . 


imperfectly the understanding acts upon the will, was afterwards made tutor to the young' Princes dg* 
and the will upon the mortal part; how many things Chabfcfis and do Crfrignan, and continued, to resiV } 
appear to be within the jurisdiction of our reason, principally at Turin for the remainder ef h^f/tfe. 
which, nevertheless, are superior to its control. lb :yas elected a Fellow ofi^M Rpyai 

This is not the place to engage in a more particu- Socicty oivLondon, t6 which he alterWa^^ciHumu- 
Jar examination of the spirit and scope of Beccarja's merited several papt^ rj&hitii)g to his filfvmuii<i pur- 
writings. He is said to have expressed, at least during ; suits. He died 27th May 1761. ■ * 

the early part of his life, too unqualified an approba- 1. Tb^v^ and, mpst a5fepbrtat»jtf i .of 

iion of the works of Helvctius, and others belonging his tx " Art0^ale^ f 

to the same school of philosophy. On this score, ' ■ 1 753, Wtf ‘ 

some excuse may, perhaps, be found for him in the - s 

attractions which the 'style of the author now men- publfajlienj' vW’Uji'- > 


published, y with tmj»avmg^^ 

*1*1/. rtf A *r».. T V . r > ■ »iT 


tysteme de la Nature had not yet made its appear- * 
ance. Nor is it to be suppose<l.that he could be in- 
sensible to the notice, and the applause, of such men 
as then held the stations of greatest eminence in the 
scientific world. Yet, whatever temptations he may 
have been exposed to from the influence of some of 
Jits literary associates, it is consolatory to reflect, 
that, neither in the works which he himself gave to 
the public, nor in those which have been brought to 


2. Ri&posta ad fyJifaifflei- . 

tricimo'* 4. Milfm, \ ’ * 

3. Letter e drfp : 

Turin, 1758. ' *■' %&£:Vv T ' y#.fi : 

4. Experimentaet Observuthne*. . 

tas ' vindexriate „ const&uitur? aique V 4. 

Groa. .‘^y '' .. 

The accurate; wd elaborate. ■ e^pef ilMpnti, related 
in these ^Wkj^ have obtained fpr their author, the 

— • ■ 1 i. & jJ . ii, ,! ' . f* -il. ' • . ' 


tne punne, nor m rnose wmen nave Deen Drought to m tnese ^ws^, nave obtained xpr their author. the 
light since his death, are sentiments to be found wigriri and repeated encomiums of the scientific Msfc^ 
which have a tendency to subvert any one foundation : rian Dr Priestley, and the approbation and friendship 
of private or of public good. His labours were be- of other cohtemporpry philosophers ; although it must 
neficent, and their natural fruits, the dissemination . be epnfesrsed, that amidst^ie jnidtitqde of important 
of useful knowledge, the increase of industry, and f^ordejl I in theni,' weVsometimea observe a want 

the improvement of social order. But be was no$ : ttf\ and closeness.of reason- 

l*wkrt,Art1rt mitSilll AM »rt Un MW ! 1 1\.U li.L 


witness the spectacle which ensued, or to be an oh- We#ttemp$. ^ ejither 

server of tliat moral crisis, of the results of which of A pre- 

may be questioned, if, hitherto, they have less Sts-V,' difliori O^an JEpiQUty, n- 
turbed the calculations of the friends of human iityV" ? diifc^br thentmtnesfe 
than baffled the counsels of its foes. t* The most 

Some farther information, with respect t3 Bee* . distinguished araoh^j^ 
caria's publications, will be found in the Notizir , pre- opinions, relate to the |unit{^I^^ 
fixed to his Economia Pubblica (Scritlori Classici water, to the electrificat^ty^ 

Italiani , Tom. XI.); in the 4th volume of the Bio* ,the velocity of electricity^ 
graphic Univertelle , printed at Paris in 1811, and in, by its power vto the 
the 4th and 5tli volumes of the Cor re span dan ce par phori by Uiespatkj to 
le Baron de Grimm . Jn tlie compilation first men- tion of the 
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opinions, relate to thfe lunitjSJ j 




. water. to tho 

,the velocity pt electri^ty^tohtfe jfcj .of.jmi^iris :'? 
by its powersj' to the 
phori by Ute ap^lc, tb 


tion of the , air,- ^d 


tioned are contained (besides his El£menti) y repub- phenomena, e^pecially 
lie at ions of his Relatione della Riduzione delle Misure spouts, and atmosptiet 

di lunghezza all ’ Uniformity , per lo stato di Milano ; exhibited ' by water v to .jt^.%^sa|^' , of the^elect^pic 

of his Prolusione letta neU* apertura della nuovo cat - fluid is demonstrated by tfieluio^b^ 
tedra de scienze camerali ; and of bis inquiry Del its path, -wbile^ 'it pastes ■ thjpouj^- 
Disordine e De 9 Rimcdi delle Monete . In tiie same ductors without producing ll^hty- as wofl as^y the 
. collection is likewise to be found a paper written by explosion of glass, tuljes x^}dmkm walkthrough 
him for. the periodical work called/^ Caffe ; viz. which the 'spark ' & U^Ctt ; : ^d^'tW^^^|riajent' is. 
Tentativo Avalilico sui Contrabbandi , being an at- ’ extended to the constT&^txoxi eleetritial water 1 

tempt to apply the algebraical method to certain gun, whiplt is said to have carric^ 
subjects of political economy. A new edition of considerable Chr<?e» . . - 
Morellet's French translation of the Treatise on * I^€(fvi$ecciirift v ob*eried, Ojb(piit the.' 

Crimes and Punishments was published by IYL Hoede- ' with' Mr? Canton, tliat the, air surrounding an electn- 
rer in 1797 ; and a version of the same treatise into fled body was capable of bedcaning electric by slow 
modern Greek, by Coray, was published at Paris degrees, and that it also parted slowly, with its elec- 
in 1802. . /■. (ee.) tricity; arid, by means of some property of this 

BECCARf A (Giambattista), a very ingenious kind, he produced the appearance of a luminous at- 
and industrious electrician and practical astrono- niosphere about an electrified ball, to which another 
jner, was born at Meridovi, the 2d of October 1716, was presented,; in a partial vacuum* The smoke of. 

. i 


considerable foffce. . . > ,./ r 

-v- Father. Beccftria observed, ojbtput the*' earned 
with' Mr? Canton, tliat the, air surrounding an electiri-' 
fled body was capable of bedconing electric by slow 
degrees, and that it also parted stowly,with its elec- 
tricity ; arid, by means of some property of this 
kind, he produced the appearance of a luminous at- 
mosphere about an electrified ball, to which another 
was presented,; in a partial vacuum* The smoke of. 



, / '' VJjW.* i\*\ 



,.;V- ■•« 

^Qttrpra borealis he iti Btccpri*. 


■ ;' traet«l by' tfi| fcc4> 
ling the xt^ophony 


r^i& winf smoke War IilttM&s.« U) the circulated; ferough the ** 1 

cb'pteolr-/' regions of the atjm^sph^i, and he was. yell 


o ^ . tipg .thia >w#e>f the m*£i^ca|.;^ usually ai> ‘V; 

velocity of h#reJaj£s oOtn^ exp^«|^nts, /rcbrnpatijr this remarkable occurrence. ; ■ ‘ . ’ 

-“i« des^e to. be cohfiriuetjior confUtgd* (T / 5, H[i$ j^pqrsin tho Philosophical Transactions &rp \ J 

a eiBfent of a spark occupy at behalf a; ali \ti faun*? Tbo first Is entitled, Experiments iu\ 
throjigh 500 pm of wfre^hn8 6| . . lUttitncityptoa fatter to Dr Franklin* (Ph, Tr , 
surd of feesOtoe l^ngtb^thc^gli^ i-MpQ> J?- 3J&)/ These, experiments relate principally 
^assedihroagh Mni to'the subjeqt^fteli^^ and repulsions, 

or 3'se^l^V ItJtk/well'S^wh;. that, in the ehrlier; /WMfch die author, attempts to reduce to the effect pf' 
^rni^ta-.of' Watson, ja^ shock w^\pmsmiitod 'Currents of air displaced by. the immediate action pj£ . 

^ iottger circimt of electric fluid; He supposes theoirbetween two 

gerccptl^b iateryaLof ftei>as* /bodies, in dissimilar states, to bd/rarefiod by the in* > V 

e i .'6S^Uiiih' < «scr^ revjyc»X firorn ineir : : ;terchange of their electricity^ so as .to produce the 
tfsil^cprodgced front cinnabar ; >ppj&rouce of attraction; and when’ the bdjiies are 
SirferrSjf electricity and bur author; fiu^edi^ i;in similar states* he imagines the air interposed tu be . 
addtectovered acommoupriacipiefc^^ immediate object hr tlreir apparently rufttuo! . . 


ui iuc >jptwzw «?, ^ignx w«*m V t v. sin suivunt u/ me wuutc iL^/rviwiurw ire. 

;Vb^|fea 'pennanen^?^:ita^ffccjtoQ. ‘fchol'-rtah, {Phil. Trans, i762> p. / t8G.) The double refrac- 
L hbipSorfr; and this subjeit.wos afterwards pur* - tion of rock-crystal had been observed ,by Huygens. 1 , 
yjajrhfi^ expenmen ts of Can$0& tod others. Bfcccuria seems to have imagined, that it was not dis- v ; 
‘ Ciek i Exhibited by the air; yushiag into a ; cpverable when the surfaces concerned were parallel 
ibuted by BeCcari^ friction, of to each other; but later observations- have shown, 

. /the air agai&$£ the «i<l£sof the gli^^^mgfty bo re- that his observations were defective in this respect, 

■\ marked, that the phenomenon is f ih;'i^|>s Ability, of at the same time tliat they have confirmed his con* 

ofjBerve^l jecture respecting the .existence ofa similar proper- 

tv in fllmnst all <-rvHtnni^P*ri ki^hstft n/*r>A.' 


. /^^tli^’js^me kind : o &. the appearance;- of' ^... ., >t w 
the air-iub by itsfirstinveritpr, Ctesibitis 
of ’Ale^ai\driav ;;AyTth respectTo atmosplierical elec- 

^ ® <> A lUA^A nA rijf 1 A k/lf !>tn B '' am/1 


splarr 

’"• sh'etfcl 

The^f^ 

vacuum, $ 


ty ih almost all crystallized. substances. 

7* Novorum quorundam in re Electrica Expert*, 
. " t^ty/BoCca^a^yesearchcs were most Jaborionseod mentor um Specimen. (Phil, Trans. 1766’, p* 105 .) I11 
^i'jsi^naavfe^'ahC h^.^ttwdera" 'gr«Rt'- variety this piiper, our author defends the simpler theory of 



^ under -stOrins, ’ 8. A second paper, with the same title, appeared 

electricity, and, . in the Philosophical Transactions .for 1767> p* 297- 
^^ "pierely the . channel? b^^Tt contiuns an account of a repetition of experiments 


onb part of the eari 
Kibrh)V haying been fii 


ttc "frequent » connection 
.^wfe'en these phenomena, and 
fa^^oloapid. eruptions* Wattsr- 
Jtlie assies uVbntHe authority of Several eye- 

certainly be dispersetl by pointing 

swords and knaves at them; and, with respect to 
: /conductors erected fer safety^ though Jie appreciates 
■V thetr ^itiltetery highly, < ^|hfoks that every large 
,’ bufldlng^snould he Tumislied With more than one or 
it; } TUo eledricitas vinfax t so often mentioned, is 
rtiectoiclty ihadq senaible in oWi^drby.the re- 



I'll of wither wjicji has bew^jlpa 


ijn.the modilication produced In the charge of two 
;^r more glass plates, by separating them, and by re- 
wi^in fee earth ; ahd;V moving and replacing their coatings. These invest!- 
\ opinion h, in some gfttions were principally suggested by the well-known 
* ' ' observations of the Jesuits, made at Pekin many 

years before, and by some subsequent experiments 
of Mr Symmer. The author calls the effect an os- 
cillation of electricity; it depends on* the same 
causes as the “ vindicating electricity,*’ which he has 
elsewhere described. 

9 . De Atmospha’rn Electrica lihvllus. ( Philosophical 
Transactions, 1770 , p. S77.) The phenomena of in- 
duced electricity are here discussed, but not with 
great precision ; the author adverts, however, to the 
Newtonian demonstration of the equilibrium of the 

^ force of a gravitating substance, distributed through 

f’Segant inven- ; the surface of a sphere, with respect to a particle 
condenser of within it, and gives somewhat clearer views of the 


ir it,~ 


r opbrtyv 

tions of the 'qfqcfcyaphorus 
Wilke and Volta, Othr author appears to be some- r theory of electricity than his former works had ex- 
what disposed. to exaggerate tlie importance of elcc- hibitod, but still falls far short of the perfection ;’, 
trical changes ar .fee causes of other atmospherical. >vbich iHpinus had attained more than ten years b£*' 


phenomena, ap4» ip; particular, to overrate the inti- fore, 
wacy of the connection of electricity with nmgne- 10. 


A short Letter to Air John Canton , on his netv. 
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Beckmann. 


jAnsphoru^recehm;: several calpnn , and onth emitting . life 'nmtf8£ 4 ‘Who, _ 

/A." someth printed in the PtrJ trophic al Tuii\*(lc *' \ eohife .Syi 

lions .ib'r-177'li i>- 21^- Our mittior adminod the 'seven Jtt h^'£5ftebfi,t 1 1 - yeiM"^ to 


sun's light' through green* red, and yellow ghus#> Jsnd the xc?t 
found that the pic of null muled lime exposed tb- . (yehietov 
it, 'omitted twiiy n IL lit 'rimiiar to that winch had 


, vtp. of ^ 

teitogr intended for t$»-^^&l functio^* 


tifrl 


1 hi* *e£raed Afti l?5^' finfeh jfefff .. 

been thrown on them. A multiplicity of later #*• st li di^pfcre'i-’ bXtf^he^^r' the^uvlee tff fjpll^jhn, W’ 
puriments have however shown, that the cd ntYar v - Ivi 
result is by Jar the most common ; and Zannottjui a jdfiflij ; ■.<&:, w ._ fcT ,. v 

earlier observations have been i idly confirmed fey /•;ri^th>oSra$EeA fl H}fl^' KiOTMS(r^|i& ? 1! J|%fe5ifa9 l ^ 
ivilson, Grosser, and Scehcck. ; * for thetrffl 

11 . In 1739 . Beccaria received orders from his V$witk! 
sovereign, in consequence of a suggestion of Bosco*^ ^d&V 
yicb, to measure the length of a degree of . the mi&Vi-;’ C^-^u 

dian in tin* immediate neighbourhood of Turin- j,the. ?^^;tb ; ee'^b^fjwtL ' 

mcMsurement was completed in 1768,* and art ae* ^jjjt t <•**} 

count, of it was published under the title of Grad'd* \ d C._.. 

Ttwri remit, 4. Turin, 1774 ; ’prefaced by a proper ^.^.r. jk'nowJ^dge' of 
compliment tc> the memory of the monarch who pa*-'^; listed him 14 t&b puf$^^^b 

tronised. the, undertaking, and to the virtues of ■ ’- Iri TL 70^j- *' 

- - " ,J J ^ *••*•-• *— J ‘ '' s -'isiSjlr. •■ Klv < .£diri^ler * ttsea^gf-'b^ 

A*.- LJ /' Ilf ii: t ' j2r 


iiittf tliah 

. y>vtii ' 

bWiseJf-opi 

‘tftfei 


successors, under whose auspices it was com^ 

• The result did not, however, exhibit the appearance 
of tiny great accuracy or good fortune, for there is 
not only a difference of one -seventieth of the whofo 
In the lengths of the degree computed from the 
northern and southern portions of the arc, of 27 f 
and .4-1' respectively,' but the length deduced fVorft 
tho whole m’e,- /Which is 57468.39 French toises, is 
1 445 tois.es more than would be inferred from other 
measurement. 4 ? in the neighbouring latitudes t hence 


it appears to have been thought necessary hy tat$r . w oftlie J manner .ofw 

... • a . ..I — l . ), , .< jkh & L JL. L'^bw-l 


astronomers to reject the northern portion^ otto*.. 
gether, and to make some corrections in the calb^v 
hition from tho southern, by which the leugth of. 
degree has been reduced to 5706.9 loises. The 
. sector employed for the observations was modeirl 
Koscoviclfs construction, tlie length of the tangei 
being measured instead of that of the arc, a'methc 


cd tHb^offer bf Busching, whb i 
and, ifij| ‘the fijtu&tion of’ Profess or , ofe jfb 
sopbf lh thb'Lbih&an Acadbiuy atm f 
of which thjVtfelebratcd gco^r^pbjer had^ 
the g ' the^ftstitutitm V 

^ftorfly' haring . 

thk’ supCrth^®i^, v Beb^ V gave up liis pladb/u ; 

' aSid-made, a joWnifey thirobgh Sweden ■ ; t o ; ;f r ^; 

detailed know ledge of the hijihes of this cbuntm'atid J 




him.l 

a ., fe 1 , 1 JUT,, t” -V 7 ^ j 7 vr-,' t 

the fpatrttjcticSbs bf^jiSathral) 

o*l'- 

bob of! 


ihfeiia JiaY 

Nhb.tr 

im 


A portable syphon liaronictir is «bo described, by , . , hutiwi(hpW ledge, 
mciufs of Which the elevations were ascertained ; and ; acfad^mical cldf 
a number of heights of places in the mountains of^^mchcfi bf etbm 
'Piedmont arc recorded. ^||Sntrch had’ ^ 

.P, IS. This volume appears to have been the last bl^A’dt'htv He 
. i^jBeccamV publications:’ An Essay* an Stormy and this bourse 
'Tempests \h mentioned, without approbation, in the 
DicHonnhtre Ui*toriyue t hut it Was probably extract* 
od from some of hi» other works. In his private 
history and adventures there appears to have been 
little for d niographtr to relate ; his ambition having 
been in great measure limited, by tho religious pro- 
fession which he hud adopted, to the acquirement of 
Y^; literal y celebrity, his taste was guided by his pro* 
v^: railing pursuits. 1 1 is only luxurii s' consisted in his 



my~~Oti foi 
other departrtienk of. *j 
though ftiiWo' darrii&J-to. 
tion, owed to.'Bdi c 
tltek first scie»tifio;>ot«i; __ 7 
at 6»e time the reCO^mcnddiiob^i 
tended by tho'floW^lr pfcthe?;. 
the most civilized 
■ University of 


i 'Wiofb 



public, and to his royal pupils. (a. m.) y . the^tkiB^ops, : tdtgive ^hei^lt^wledgii'bf thb 7 '! 

BKCKMANN (John), during nearly forty-five. ;’4brent prb6e«ses and hat^i^Va^ had 

years professor at (Jottingen, was born at Ho\c, in explained to them the thepjtyv; He never reliti* 
the electorate of Hanover, in 1739. His father, who - qtm&cd his public lectures; but his private studies 
was receiver of taxes, and postmaster in this town, took insensibly a direction altogether historical, the 
occupied himself III the cultivation of a small piece ;; motives for which it will not be iutifitfercsting to 
of land, and appears to have inspired his son with a point out. - , ■' * 

toite for agriculture^ However, all the honour of It is considered at Gottingen, that a Professoi 






.r j; 


' \ V '\i J f ■ 1 %-^ , \ ■' 

tcdcmaim, cgftHiOt. be 1 pvQOitt&fgl^^lie^ of »dL r , 

VV^of thViSdW‘<?,: in/ifi thjek mri-;v . ’||^J¥Cfg;: : -df- #cathercifejb;^?0fci^ of atoel, of.gajtti] 

L Jfeed riitfotw oPjfiiucw^ tittW : iAYiy^on‘eij\r,:-.3feJbfe, of ^yons. auAforka, of cotftk>* • 

yfoo/ * 4 work '/O^^alVarntoOnUcy or hope* of, Waving, of lotteries// 
LLj * iinporlii^'ia^irW ‘dep#tifi|nt, punished -ity for, Wpharfo and foundlings, of infir* ' 

txtry of Euro-jpt?, ftdwtaiqevefr, should liot have i^id niariea, of WafcpifOett* /of fighting-docks, of salt-. 
fcmlysSed Mutp pr eW^etttScbhk petto, df.gunp*^ &c. &c. We f 

owfi OM^^tlonaic fromvit, wotd$ n?t regard him^lf; :. shohUl fi^ / ^/«ottrgjdvcfs a very false idea of these 
j*a ;j a .' socceiftpr. ,to the- "^lUitr ,of JJallgr, of ' : Ab//^jrWa'^tjp@(wi?to find in them only some 
Mfche^ii^^ecfemantr m general ttceonnTt/of theee arts, ami of the different 

1 .4^ A !..<} ,.4 1 1 ‘.ZutlL. .1k4. Jl -.4. 4 !. * * '■ iitt'.^.. .......I ^ .1 1 if. 


litf-v* 


«“ 




' Vf ■ f. M . 
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m : 


liine WitS^&^e, and not to b^lgnorant ,their development through the obfccytjrfy of" the 
If; v tfii- steps xrnifm were making by ,thb'fiuf- /uriddte ages ; and exhibits their lateBj;;i(oprovcmenU - 
^d^tensi^ which furruslied the aijtongstthe civilised nations of mbd arn Europe, 

,-^^tipn and’the subjects of the^ practical prin- : with a patience nnd a. depth of learning w hi ch can 
these steps were the.&tepfc of a giant; only £9 equalled by the sagacity and the 5 variety of/ 
*$r aiii^krbe his ardour* ^ his love of atu- knowledge displayed in his research^ 4 We nave 
■1 | 0^' , supposed' 'to * read and judge - thought It would be interesting to £lite renil.er io ‘tfee/ 
'‘&i which #ppwr*d from the a list of the most remarkable ttmosVg ' tfiese notices, ^ 

^ thcdfetJCal and practical; y in the order iu which .they w^re .jpublitijied. ‘They, 

?s/ f physics, Statural history, ai^ ^atireh3?rttic§? His make five volumes in octavo, published at Leipsic '*. 

ended in chagrin) and gave him a from 17#;* to 1805 ; and will famish ; tho.mo8t inva- 


.degr^j^inger against the , n&tf ideas, methods of luable materials to the individual, birth any society 
reasoinfig^ilisOd, materials, which :cha«gud the face, of m-n of letters who moy. hereafter yenture to un- 
enlarged the Hulks, and 'faciHj!4G^’ v ' J^/study of dertake the general history of th? origin and pro- 
•ihese sciences* Hii course of le^I^jfe^Utning on- greSs of the mechanic arte, which are So important a 
ly on practical patters, suffered littfelftom tliia cir- branch in that of civilisation/ It is almost needless 
cbnistanqe ; but dkelifijf that his writings would’ be to add, that the most exact references to original au- 
accused bfe retraining behind the progress of the x thoritie.s accompany each article, and give it a new 
,$dences which Svcre the ^abject if them # be dh value in the eyes of those who arc unwilling to take 
f eeted t&eqitchii with which he wished things ui>on trust, or may be desirous to push the in- - 

CUpy tfe ^itehtion of ^he public to the <>f quiries oi‘ the author still farther* 

aFts;a!^,$^ in the il|ii|raiion of . The stune merits belong to his History qf the enrlU 

th i£ ' to which he* ? h^&?ce««ji ' \est Voyages, made in modem times ; a highly interesting 

-’assisted by jja for- . collection, which occupied die last -ycuia of his life, and 

pocctltairjy; /fitted tor thk ki^d of which he left at the eighth number. Another result of 
industry. It fi to these the literary application of the industry pf Beckmann 


tie, 'Notices of Beckmann On 
the riiost common arts 
^ ^^IjSstory of watch-making, of 
ripACBV'bf insurance, of the light- 
4< ^ ^ginal country and migrg- 
lljttoypars in our gardens, of 
of bellows, of fire- 
’ ; Jfertwi*. corn, of carriages, of 
.diferctit f paV t^^ ^pUtBdresSi of different household 
of ;a rn'ultitddo of machines aud mccha- 
cOntii^VnCes employed in common trade4s and 
Of fidofit of tho products of industry ; such as the ga- 
thering of «affrqn v lhe preparation of alum, the print- 
ii)g-pres9, of fiitting-mills, of book-keeping, of the dig- 
gipg of turf, of gazettes and newspapers, of stamped 
paper,' of the pearl-fishery, of pavings, of chimneys, 
^ collections of natural curiosities, of milestones, 
^arj&uicy* of quaf6ntihe, : bf>^^ paper, of 


was a return to the studies of humanity, to which we 
are indebted for editUma of the work De Mirabitibns 
A mcullatfonUm, attributed to Arist < *tle ( 1 786 ) ; of the 
Wonderful Histories of Antigonus.Carystim (17J)l); * 
and of Marhodius’s Treatise on Stones ( 1 799 Is-— edi- 
tions which required the rare, union of pl^sical 
knowledge and sagacity with philological learning. ' 
'Die Koyal Society of Gottingen had, in the year ■ 
1772, admitted him one of its members, and, from 
that period tp 1783, Beckmann supplied their pro- 
ceedings with interesting memoirs, among which are 
the fqlloWihg : On the Redaction of Fossils to their 
Original Substances. — On the History of Alum.^On 
the Saji of Madder. — On the Froth of the Sea* from 
which the Heads are forded for 4 fie f^wStian Fistula . — 
On the History of Sugar. * But; from this period, he 
deviated all at once from partaking the labours of this 


learned body, probably from the Banie motives that 

es, - of milking, of of' looking- ; r we have assigned above for tfifc Change in the objects , .. 

glasses and. glass in generaij/pjf soap/ of musical- . of bis own particular atudiesi He : was, besides, mo-:; ; 
glasses, of watchmen, of ices t6 of the anatomy dost to an extreme degree ; aild his nafurul timidity r ; ; 
of plants, of exchange, of pens for writing, of iustru- did not find any thing to counteract it in the tradfey 
menta of husbandry, of fireworks, of the working of tiqnal, jealousy of reputation, which the example oiT^--' 

' ! . * t - , ■ 1 / -l 

w— * — : — . ^ 

* See Novi Comntehlarii Soc. Sc. G. Tom. IJ^VIII. and Conttnentar . Tom. I.—V. 
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fteckmnnn his predecessors, who had founded the glory of Got- 
RpJlocs ^ n 8 en * ij^d transmitted to a generation more coufi- 
( ‘ f dent of its powers, and more vain of its merit, but 

still restrained by habits difficult to lay aside* when 
the respect for great authorities had originally sanc- 
tioned them. His candour, his sincerity, his fidelity 
in friendship, his affability to his scholars, have been 
celebrated with one accord by his coadjutors and his 
auditors. Schltetzer, whom he had known from his. 
youth in Russia, was the one among lii$ colleagues 
with whom he maintained the most uninterrupted in- 
timacy. He was bettor qualified than almost any one 
else, to appreciate the researches of Beckmann, as 
he had himself Insisted with so much force on the 
necessity of introducing into history a view of the 
influence exercised on social institutions by the ef- 
forts of industry, and by the birth or maturity of the 
most common arts. Beckmann died the 3d of Fe- 
bruary 1811, after having been admitted into almost 
all the learned societies of Germany and the north, 
and after having impressed a tendency to pursuits of 
practical utility on the minds of a multitude of dis- 
tinguished young men who had attended his lectures, 
and whom his celebrity drew to Gottingen duriug 
the forty-five years of his professorship. A portrait 
of him will be found at the head of tne twelfth vo- 
lume of the Economical Encyclopedia of Krunitz, and 
it has been engraved separately by Raid, Schweiitcr- 
Icy, and Grape. Beckmann married the daughter of 
Hollmann, his tutor and friend ; she survived him 
only a few weeks, and they left a son and daughter 
grown up. His eulogium was pronounced by his 
colleague, the illustrious Ileyne, und was published 
at Gottingen, with this title : Memoria Joan. Beck 
man fit Sac . /?. Sci. Got ting. soda/ is in conccssu Soc. 
Publico /). id Fcbr. 1811, conmcnduta. (z.) 

BEDDOES (Thomas), a physician of great emi- 
nence for his talents and philanthropy, was born at 
Shiffball in Shropshire, on the 13th of April 17d0, 
and was originally of Welsh extraction. He receiv- 
ed the first rudiments of his education at a school in 
his native town, anil afterwards at a seminary at 
Brood In Staffordshire. The strength of his intellec- 
tual powers was apparent at a very early period of 
his life : and be was remarkable from his infancy for 
'' his insatiable thirst for books, and for his indifference 
to the common objects of amusement, which usually 
captivate the attention of children. Ilis rising abi- 
lities were discerned and justly appreciated by his 
grandfather; a man of great natural acuteness of 
mind, and who, bv his industry and enterprise in 
trade, lmd acquired a considerable fortune. To this . 

. intelligent relation be was deeply indebted for many 
: ; of the advantages of his early education, and for 
. prevailing on his father (who, wishing to retain his 
. son beneath the paternal roof, and train him up to . 
business, was less anxious about his literary acquire- 
ments) to fix his destination for one of the learned 
‘professions. When he was only nine years old, the 
riucumstaiicc of accident which befel his bene- 
Jgptor, and which, after being followed by some re- 
markable symptoms, terminated fatally, was calcu- 
lated to make fc deep and lasting impression on a 
mind like that of young Beddoes, and was sufficient 
to give it a decided direction. By the extraordi- 


5 * 'mzwm 

i ■ " ' / ■ - ** . 

nary acuteiwa ^interest whjehhe feiahifested dri Ito<WoM.f 
this occasion, be attracted the notice of ,Mr’Ybnge, 
the surgeo&fyho^ ; apd a founja- >■ 

tion waa' ^tniSui jjald^for the friendship which :ever w 
after subsisted between them, and which appears to, 
have had a considerable influence in his choice, 
that profession, in which he was destined to ryyTfca 
brilliant a career i /tluder the tuition of tfteJB^rend 
: Mr Hardihg,afc ihepree Grammar School urBn'dg- 
north, he m&dpraptd progress in classical learning ; ” . . 
and was. distinguished by his great fondness for, 
reading,- by hi® facility in acquiring knowledges and 
by the possession of ^memory surprisingly retentive; ‘ 
a faculty which he retained through life. )Vh£n 
about thirteen 'years ofag£, he was placed aka pd- 
pil with Mr J3ickenson y Rector of 

• Flymbill in Staffordshire, with whom he continued 
about two years, and who lists given the following ; 
report of the zeal with which he pursued his studies. 

“ During the period that Dr *iMdaEp. 

; tiiy care,” observe^ Mr Dickenson, hif jbnftf was 
so intent upon literary pursuits; chiefty^fte attain - 
incut of classical learning, that 1 do not recollect 
his having devoted a single day, or even an hour, td 
diversions or frivolous amusements of any Teufel, His 
vacant hours were generally employed ih" reading 
Reviews, of which he had access to a very numerous 
collection /’* It is" singular, that, in giving a sketch of 
hio mental powers, though he describes his judgment 
as solid, he represents his genius as not “ enlivened 
by any rt»markable brilliance of fancy.” We shall 
soon have occasion to observe how eminently he was 
afterwards gifted with the very quality, in which a 
near observer of his character pronounced* him to. 
have been at that time deficient* His moral con- 
duct .ever irreproachable,* and his docility and 
equanimity of temper were in the highest degree ex* * 


If 6 continued the same habits of tfedutous app|P • ■ 
cation, and retained the independence and ift* 
tegrity of character at t Wf University, l joV Which he 
was removed on quitting Mr Dickerson!:. 'HeVn*;; 
tered at Pembroke College,’ Oxford, ib ^Michaelmas , { . . 
term 177(1 The simplicity of hifi apptofancCi/ and' ; 
the rusticity of his manners and ^ddre^, 'COu1d.no$u 
long conceal the superiority of his Mental powers, - 
which became more conspicuous, by extended Com* 
petition, and soon met with, the respect and applause 
to which they had so high '& claim. The themes and 
declamations of young Beddoes were Remarkable for,. . . 
their elegant Jatinity ; and he soon acquired dis- 
tinguished reputation as a classical scholar* Suc- 
cess in one acquisition was to liim but. an induce- 
ment to the possession of another ; and already \ 
versed in the ancient, he resolved to become master " 
also of the modern languages.; He was found y . 

morning by a friend, ; whb casually entered 
apartment, veiy busily engaged with a French gram-V * 
mar and dictionary before him. On his inquiring 
what was the nature of his studies, Beddoes told 
him that he was only learning French. His friend 
expressed surprise that he should attempt it without 
a. master. He replied, that it was unnecessary, and 
that he should conquer the difficulties of the lan- 
guage by himself in about two months. His friend 



” ' * ' v ' r ? . *>• • * 
k . ■ ;- s'^'-rt ; 

y*cddo«y desfoted Aram;. j on *h ■ 

hi* own mjincl^ie’ i(|: 2 t^: /this; visit, .coifed' iinp*k |i§& v^6f which preserved flSl fci 

«gain at thVex^ir^t[oh^$4|^ the Sack’s JVtembirs c$M* life. The high 

opportunity of . turning tljje ^yerwti^lb the sub- *V^tm^t^;|n.;whiphv'htt talent*, were held at Edm- 
ject, inquhte4>^h^ ^ '* uiajktevtfd; la^-^4;jbafk?i apt only^by.h}8; recemng every 

?. Beddoes adswenect in, tlie affirmative? and mrk.of honourabl^ cii^tioc^ion ftom hir feyow stu- 
id hie. auction by . reading ; in English,/ with dents, which it $$)}&. ihfeir power; to cooler,. but 
pcrrpk^lvency, and much’to the astonishment o£ the also by their chbiwiiJg hiin ajs the drgan oftheirre- 
nearcrXj French? book which the latter presented .to monstrances with the Managers of the Infirinary, on 
him. OToip the French he proceeded to tbe Ifeliart? ^the pccasion of# misunderstanding which had arisen 
which, fr^m.ita ahatogy with the fdrmit, he?aijquir* b^tWMO tyfahM to the hours at which they should 
ed with great ease. The Oe.mian language, present- be ^fpoitted to attend ; and: they, were eminently hi- 
ed, more serious difficulties ;* but his perseverance., dcbtdd-io him for ti>e firmness wiQt; which he, on 
triumphed over them without the aid of any master, that occasion, maintained thdr ; privileges. 

Not/, content with this,, he afterwards added the , After taking his degree of Docto^ in Medicine at 
Spahfeh language to his other acquisitions, as if de- Oxford,? in December 178$, fate ‘ifairite, in th§ en- 
termined to possess every avenue, by which useful ? suing summer, an excursion intojthe Highlands, and 
or ornamental knowledge could possibly b ^attained. also spent a short time at Paris and' Dijon, where he 
Whatever time he may have devoted to general cultivated' the acquaintance of Lavoisier ^md Guyton 
literature, while at flap University, chemistry and the de Moryeau. Soon after his return, he was appoint/ 
dthetipMuccs nmre closely connected with his fu- ed to succeed Dr Austin, in the Chemical JLecture- 
tetre profession, were always his favourite objects of ship at Oxford, an office which he was eminently 
pursuit. The splendid discoveries of Black and qualified' to fill. The success which ettended his 
Priestley, which had opened a nevyvficld of discovery, exertions to inspire a taste ibf scientific, researches 
and pixmHjfefl to lead to the most important, results, Was soon apparent, in the fqll and generally oyer- 

flowing audience attracted .by his lectures, and by 

l:. ; !• 1 .1- ^ L.’. r J i . 


were powerfully calculated to inflaimj, the ardour of 
so inquisitive and sanguine a spirit & that, of Bed- 
tlocs ; and he accordingly «oorv became perfectly 
conversant with the new doctrines of .pneumatic 
chemistry, and used to exhibit, with great delight, 
the experiments which supported them, to a circle 
of literary friends in Shropshire, during his vacations. 
He was also much occupied with mineralogy and 
botany {. add for the former of these sciences, espe- 
cially, retained throughout life a remarkable, fond* 
ness. : : ■ , 

Havingfuk^jri his Bachelor’s degree at one and twen- 


hia communicating to most of bis hearers a large 
portion of that enthusiasm for the pursuit of which 
ne was himself possessed. * Enjoying the reputation of 
distinguished talents, in a place where so much de- 
ference is paid by all ranks to the possessor of 
noble a distinction, and surrounded by men of learn- 
ing and abilities, who courted his society, his si- 
tuation at the University appears to have been truly 
enviable ; and it is difficult, to understand the mo- 
tives which could have led him to relinquish all 
these advantages, for the uncertain prospects af- 


ty, he repaired }o Condon, in order to comoiebdq the forded by his establishing himself in any 'other 

sfcVtdy of his pi-ofesiou, for which, as is well known, A n ' u ~ 

thejfogl^h Universities do not provide the means. 

He became ^pitpii of the celebrated Sheldon, and 
devoted hi* .time to the details of practical anatomy, 
and the physiological inquiries connected with it. It 
was while lie was engaged, in these studies, that he 
gave to the world, .in 17?84, a translation, from the 
Italian, of. Spallanzani’s Dissertations on Natural 
History ; a work which, in the year J790, went 
through a second edition. In the year following 
(1785), he published a translation of . Bergman's Es- 
tags on Elective Attractions (the first work to which 
Beddoes affixed his name), accompanied by nume- 
rous original notes, which display an accurate ac- 
quaintance with all the modern improvements in the 
physical sciences. In 17$fi, he became again known 
to the public as the ‘editor of Stheele's Chemical Es- 
says* Previously to this, in 1783, he took his de- 
gree of Master of Arts ; and, in the autumn of 1784, 
removed to, Edinburgh, where jhc remained during 
three successive winters, and one summer. Shortly 
after his arrival, lie became a member of the Medi- 
ci Society, and of the Natural History Society of 
that placp, and took an active part in the series of 

F the mem- 


town. The decided part which he took in the po- 
litical discussions that . were agitated at the be- 
ginning of the French Revolution, seems to have' 
had a principal Share in this determination. ,, Hi* 
opinions, which it was no part of his character ever 
to conceal within his own breast, were, on this oc- 
casion, expressed with his usual freedom ; and. were 
of a nature to give offence to many of his former ad- 
mirers ; and the circulation of a political article 
w hich he inserted in a Shropshire paper, in reply to 
some misrepresentations which had previously been 
made, in an . advertisement soliciting relief for the 
French emigrant clergy, excited a clamour against 
him, which accelerated his adoption of the step he 
had previously determined upon, that of resigning 
his Lectureship, and quitting Oxford.* 

During his connection with the University, he 
published, at the Clarendon press, in 1790, an ana- 
lytical account of the writings of Mayow, under the 
title of Chemical Experiments and Opinions, extract- 
ed from a Work published in the last Century ; in 
which he asserts the claims of that extraordinary 
man to the discovery of the principal facts on which 
the modern system of pneumatic chemistry is found- 
ed ; discoveries which Mayow had achieved at a 


physiological experiments? in which some of 
ws of the former were, at that period, engaged : to very early period of life, and which had failed, for 
:he latter he contributed two papers, one on the upwards of a century, to attract any notice from 
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ifeddou- the phikvsophic world. In the Phih&opkk&l Treats • 

““' action* fdf 1791 and 1792, we- also find three, paper* 
by Dr Beddoes, the one contaipiog Observ 0 ii?M an 
f/i* Affinity between Bamltcs and Granite, Ifiwhich 
ho reject# the common division of mountains. into : 
prirnh^rand secondary, and states soma strong argu- 
ments in favour of the volcanic origin of both ; the 
Other giving An Account of some Appearances at - 
tending the Conversion of Cast into Malleable Iron,^ 
Which ne supposes to consist in it* purification ftpm\ ' 
•oxygen, charcoal, and hydrogen, which esc^p^d^* ,;j,? 
ing the process,' in the form of carbonic ac^plhd 
carburctted hydrogen gases ; and, in a paper which 
forms an appendix to the latter, he relates $ variety 
of experiments which ho hud made, confirming this 
theory. 

The uncertainty of hi# future destination, on his 
retiring from Oxford* does not appear to have in* , 
terruptecl h& literary labours; for it was at this pe- 
riod that he published his Observations on the Nature 
of Demonstrative Evidence, with an Explanation of 
Certain Difficult its occurring in tHe Elements of Geo- 
metry, arid Refections on Language, 8vo, London, 
1793. In this essay fie contends, in opposition to 
the doctrines of the ontologists, and particularly to 
that of Mr Harris, the author of Hermes, that geo- 
metry is essentially founded in experiment; and that 
mathematical reasoning proceeds, at every step, upon 
the evidence df the senses; ,or, in other words, that 
this science M a science of experiment and observa-* 
tion, founded solely upon tho induction of particular 
facts ; as muefr so as mechanics, astronomy, optics, 
or chemistry. He endeavours to show that Euclid 
sets out from experiment, and appeals constantly to. 
what, we havu already learned, or may immediately 
learn from the exercise of our senses. This paradox 
he attempts to support hy a sophistical analysis of one. - 
Of the elementary theorems in the first book of 
Euclid, and of the leading definitions and axioms 
prefixed to it. He is afterwards led to consider the 
origin of abstract terms, and the philosophy of 
language ; and adopts on these subjects the views 
which have been presented by Mr Horne Took© in 
his JScrsa Ttr^osw a ; whose speculations, together with 
those of Lord Monboddo, Sehultens, Hemsterhuis, 
and other Dutch etymologists, he severally reviews 
and criticises in an appendix of some length. 

About the same period lie published a work en- 
titled Observations an the Nature and Cure of Cal- 
culus, Sen- Scurvy, Consumption, Catarrh , and Fever ,* 
together with Con in (at rs upon several other Objects 
of Physiology ana Pathology* He there recommends, 
as a cheap and commodious remedy for calculus, the 
exsiccated carbonate of wda, made into pills with an 
ifqiul weight of *<mp ; in proof of the efficacy of 
which, lit* adduces a number of interesting cases. 
Ho then procetds to develop© Jus favourite patholo- 
gical theories on the diseases which destroy so large 
a proportion of the human species ; theories on which 
he afterwards built so many specious, but unfortu- 
( pflittely abortive projects for their cure. Sea-scurvy 
and pulmonary consumption he conceived to arise 
from opposite chemical conditions of the body*, the 
former consisting in a gradual obstruction, the latter 
in a gradual accumulation of oxygen in the system. 


Bedcfoev 



administering t$ 

&ch gfcsefe a# contain, a Jt 
snialter oToxygen tban^jA conUined in / 

c^grrsaSojs The new of patho -,; { 

logy which ijifese 'AecuWons iW 
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reputation pf their 

Ofi leaving Oxford, h© retired to the, house, of his 
friend Sfr Reynold* . o£I£&fe) in Shropshire. It w*i 
Tier© that hp published his admirable History of Isaac 
* Jenkins 1 a story i ntend^fcO/ impress die most useful 
of moral lessonf pn,tfce labouring classes, fey exhibit- 
ing the nf ormatiorv: of a drunkard, jp)d his return tp 
habits of sobriety and industry. The execution of 
this work is worthy of the design. There £*, proba- 
bly, none of Dr Bcudoc$y \produ$tioi)8 which unites 
so many peculiar excellencies as this fifer 

tion, ( or which displays af Otice, in so a 

light, the vigour pf nis genius, his deep knowledge 
of the human heart, and the power with which 
ho could command the interest and sympathy of 
his reader. No work of *its kind has ever had the 
same suppess; repeated editiphs, amounting to above 
forty thousand copies, were rapidly sold ; and a large 
ipnpression has since been issued at the request of a 
Society for promoting knowledge by the distribution 
pf useful popular books. 

A prospect now opened to him »f realizing, a 
scheme to which his wishes had for a long time been 
airdently directed, that, of establishing a pneumatic 
institution, where the medical .efficacy of thp perm.a* 
hetftly elastic fluids, the.; fonts; of tlieipnijbdgrn im- 
. prpvemcftt# in chemistry, could be Jairl^put to the 
tO#t of experiment, by being ^dmini^ered on an ex* 
tensive scale. The metropolis first suggested ifjse] f 
as an eligible spot for the formation of tfiepr^eted 
establishment; byt several Obstacles having pefeptred 
in the execution of this plan, the neighbourhood of 
Bristol was at length fixed upon as the most proper 
place for the purpose. In making the various ar- 
rangements required in the infancy; of such an in- 
stitution, and which presented peculiar difficulties, lie 
derived material assistance from the cordial co-oper- 
ation of Mr Edgeworth, tfie Author of Practical Edu- 
cation, with whose family he sbon became more 
closely connected, by marrying one of that gentle- 
man’s daughters ; an ev^nt which took place in April % 
179** The pneumatic institution continued to oc- 
cupy his attention ftn* inany years, in the course of 
which, a great number of publications issued frojp 
his pen, illustrating the principles on which he ex- 
pected, it to be useful, and. detailing the experiment# 
and the results to which it gave rise. The principal 
of these are the follo^jpg : it A Letter to DrDurwht i 
on a new mode of treckfiug Pulmonary Consuntptiqnf 
in 179^; as u supplement «to which appeared, in 
1794, Letters from 'Dr Withering, Dr Ewart, J)r 
Thornton, Sic. together with an' analysis of a paper 
by -Lavoisier, on the At$te of the air in crowded as- 
semblies, and of.anotSr by Vauquelin, on tire liver 
of the skate * — Considerations on ife Medical Use, 



fcr-%' O ■ •- " ' - i :• - •- ; -: : . B •£•*•©.<■•- 209 

Beddofft. fl«d 9)i tfie Product ion tf FftHiHonn Airs, iu five parts, unattainable,^ were successively abandoned, audit Beddots 

k which came out successively sat different periods?, from assumed, ;by insensible gradations, the iorrn of the v ^ 1 

the year 1794 to 1796-^lb ho published an more common establishments for the relief of the 
\V Outline of a Plan for .determining the Medicinal rick ; and the prevention rather than the cure of 

X Powers of Factitious Aksf^An t/97,^ Suggestions diseases became the principal aim of its conductors. 

v ‘ ‘ - * - ■ ’* - ■ * * '• ™ * * In 1807, it was finally relinquished by Dr Beddoes 

to the cate of 'Mr King and Dr Stock* 

A groat variety of medical topics in the mean- 
time engaged the active mind of Dr Beddoes, and 
gave employment to his pen. In the strictly prac- 
tical branch of the art wo may enumerate, in addi- 
tion to the works above mentioned; — in 1793, A 
Lcttqr to Dr Dan fin on a new mode of treating 
Pulmonary Consumption* — In 1795, an edition of 
Brawn's Elements of Medicine , with a preface and 
notes,— Translation from the Spanish of Gimbernat’s 
new method of operating in moral ■ Hernia* — In 
1799* Popular Essay on (Wnmpion . — In 1801, 

Essay on the medical and domestic Management of 
the Consumptive , on Digitalis, and on Scrofula 
In 1807, Researches, Anatomical and Practical , con - 
ceming Fever as connected with Inflammation. In 
this latter work lie successfully combats the theory of 
Dr CluUerbuck and of Flouequet, in which fever is 
supposed to consist essentially in topical inflamma- 
tion or its membranes. 

The object which Dr Beddoes had ever most at 
heart was, to excite a lively and general attention to 
the means of preserving health, and of repelling the 
first inroads of disease, by the diffusion of medical 
knowledge throughout all ranks of the community s 
as far as they were capable of acquiiuhg it. His at- 
tention was uniformly directed to tin's favourite ob« 
ject, and he suffered no opportunity to escape of en- 
forcing those 'maxims which tend to prevent the ne- 
cessity of the interference of his art. His works on 
popular subjocts, on the improvements of medical 
education, aud the exercise of the profession ; and 
the popular lectures which he promoted, and in 
which he himself took an active part, all tended to 
this object. To this head may be referred the fol- 
lowing publications : In 1794, A Guide for Sejf-pre* 
fin ration and Parental Affection. A Proposalfor the 
Improve meat of Medicine . — In 1797, A Lecture In - 
trodudory to a Popular Course of Anatomy.— In 
1 79&> A Suggestion towards an Essential Improve- 
ment in the Byjfltol Infirmary. But more especially 
his Ilygciu, or Essays, Moral and Medical , on the 
causes ufccting the Personal State of the Middling 
and Affluent Classes, in 8 vols.. tfcflI-2 ; in which 
he embraces a great variety of topffil, and describes, 
with a glowing pencil, and occasionally with extra- 
ordinary eloquence, the sufferings of patients under 
different diseases. In 1806', there appeared The Ma- 
nual of Health , or the Invalid conducted safely 
through the Seasons. — In 1808, A Letter to Sit Jo- 
seph Banks on the prevailing Discontents , Abuses, nul 
Imperfections in Medicine ; and, in the same year, 

Good Advice for the Husbandman in Harvest, ami for 
all those who labour hard in hot Births ; us also * 

Jhr others who will take it in Warm Weather ; which 
was the last production he ever wrote, his death 
happening soon after, of dropsy and enlargement of 
the pericardium, in Decenibei 1 808. 

Dr Beddoes has been very justly characterized as a 
nil 


upwards setting pn foot the projected Establishment 
/SKPneumattc Medicine i and Reports relating to 
' Nit ftfotAcid, in confirmation of the efficacy of that 
remedwn syphilitic affections.— In 1799> Contribu- 
tions to medical and Physical Knowledge, collected 
principally from the West of England* — Notice qf 
same Observations made at the Pneumatic Institution ,* 
— 4 second, anil afterwards a third Collection qf Re* 
ports relating to Nitrous Acid . Considerable diffi- 
culty was .At first experienced in the construction 
and management of the apparatus required for 
carrying on the objects of this institution $ these 
were, however, in no long time entirely surmounted 
by the friendly assistance of Mr Watt, whose exer- 
tions at this critical -period were eminently service-, 
able, and are acknowledged in a dedication prefixed 
to ftie first part of the Considerations . Mr Wil- 
liam Clayfield and Mr Head also, contributed their 
assistance in the invention of different purts of 
the pneumatic apparatus. At the opening of 
the institution in 1798, the sums subscribed were 
found to be very inadequate tp the purposes for 
which it was designed ; but every deficiency in this 
respect, was amply supplied by the liberality of^My 
Thomas Wedgewood, who offered Dr Beddoes L.1C00 
to enable him to carry the plan into immediate exe- 
cution. All that was now wanted was to procure a 
superintendent ; and he had the good fortune lo en- 
gage in that capacity a young man, who had already 
given proofs of extraordinary talents, and to whose 
penetrating genius chemistry has since been 90 deep- 
ly indebted. There needs no other indication to 
suggest the name of Davy, — a name that will descend 
to distant ages, a$ associated with so many import- 
ant discoveries in philosophical science. The his- 
tory of the pneumatic institution, indeed, derives 
considerable splendour from many of these discover- 
ies, which" were perfected in its laboratory, and 
which were first announced to' the world through 
the medium of the publications above mentioned; and 
in the work entitled Researches , Chemical and Philo- 
sophical ; chiefly concerning Nitrous Oxide, or J)c- 
phlogist hated Nitrous Air, and its Respiration . By 
Humphrey Davy, Superintendent of the Medical 
Pneumatic Institution. London, 1 800. The discovery 
" of the chemical properties of this gas, and of its as- 
tonishing effects on jthe system when respired, were 
among the first, and must ever be esteemed the most 
brill iant, of the results of this institution; it raised 
the most sanguine anticipations in the mind of Dr 
Beddoes, and called forth all his eloquence in the 
description of what it already had and might be ex- 
pected to accomplish. These, like the other splendid 
visions, in which his ardent imagination was but too 
prone to indulge, have never been realized; and 
nave even created, by their signal failure, an unfor- 
tunate prejudice against future attempts to improve 
the art of mediciue by novelJKietljods of treatment 
founded on chemical or prafo#ophica] principles. 
The original objects of the institution being found 
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Bert does pioneer in the road to discovery. He was full of ardour 
„ J and enterprise in the pursuit of knowledge, and was 
*Liiv! il] - U y captivated by every new project that seemed 
to lead towards any practical improvemerit. lie was 
more active, however, in exciting the labours of 
others, than in labouring himself in the field of expe- 
riment. He bad the imagination of a poet, and 
could paint in the most vivid idours the sufferings 
entailed by disease, and enforce vvirh the most 
powerful eloquence whatever he wished to impress 
# on the minds of his readers. He has been accused 
of v< ^utility of opinion ; but, if he was, perhaps, 
hasty in publishing the fii.il conceptions which he 
foi nied, he h;r* atoned for thi* fault by the remark- 
aide candour with which he retracted them the mo- 
no ut his confidence in them was shaken. He took 
a decided line in polities, us appears from the fol- 
lowing political publi®tions of his, which appeared 
in 1 J 7 9(L and 1 75)7 s viz. A Word in Dr four of 
thr fit'll of' Rights against Gagging- Dill i. — Where 
ivnufd he the Harm of a Speedy ft ace f — An Essay 
on the Public Merits of Mr Pitt . — A Letter to J\Jr 
Pitt on the Scarcity — Altt motives C ofnparcd , or 
What shall the Rich do to he Safe f 

See Dr Stock’s Manuhsn) the Life of Dr Bid- 
ders* London, ISU. (w.) 

llKDlOHDSimu:. The article, in the original 
w r ork, on this county, is almost exclusively confined 
to its ancient history, and its antiquities, and in the 
short notices which it gives on other points, it is by no 
means accurate- in this article, therefore, we shall at* 
tend to what is Omitted or incorrect iri the former. 
Kounriaric* This county possesses no natural limits, except 
ami Extent, the Ouse for a short space on the epst und west 
sides, and a rivulet on the south-west border. It is 
situate between the parallels of 51.17 and 5*2.17 
north latitude, and between 0.1 7 and 0.4f> west lon- 
gitude from Greenwich. According to the report 
to the Board of Agriculture, it contains .'107,200 
acres ; according to the returns to Parliament of the 
poor-rates, drawn up under the inspection of Mr 
Hose, \J7o.‘20D ; and according to Dr l»ceke, in his 
Observations on the Income Tax , Nearly 

the whole of this county is situate on the eastern 
side of the grand ridge of the islund, und consequent- 
ly nearly all its waters drain off in that direction, 
l ace of the The face of the country is, in general^ varied with 
Country. small hills and valleys, and affords few extensile level 
tracts. The highest range of hills are the Chiltern, 
which cross a pawL and skirt the remainder of the 
southern extremity of tin's county. This ridge fre- 
quently projects abruptly into the valleys in a strik- 
ing manner. Under it is a large tract of hard, steril 
land, whiclf gives this part a dreary and uncomfort- 
able appearance. The next most considerable range, 
in point of height, is of clay, crossing the county 
near its northern end. The next range is of sand, and 
enters the county on its western side, near Apslcy- 
9 Guise , and passes on in a north-eastern direction. 
The other ranges are for the most part ofalJuvml claj\ 
Strata. Pour- fifths of the sui face of this county are cover- 

ed with alluvial soils, which eonsisUprincipally of 
yellow and dark coloured clays. Puller, speaking 
in general terms of its soil, gives a pretty just de- 
scription of it, by saying, that it is a deep clay with 
■i 
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a belt or girdle of sand about, or rather athwart the Bnlfcnd- 
body of it, from Woburn to Potton. This sod pro- 
vails in the north-west parts. Prom the south-east- y 
cm corner to the middle of the county, light loam, // 
sand, gravel, and chalk predominate. Th e western > 
partis, for the most pait, Hat and sandy. In thy 1 , 
south-west, about Woburn, are huge tracts of iWp 
barren soil. Upon the gravel, in the bottonw^f the 
vales in the sand district, there is a conquerable 
quantity of peat, which contains a large quantity of 
sulphuric acid. 

The uppermost stratum in Bedfordshire is a thick 
body of chalk, with numerous laycis of Hints. This 
advances no farther noithwurd or north-west than 
Luton and Dunstable. Hard chalk, without Hints, 
succeeds. Ntar the bottom of this i* a very durable 
freestone. The upper and lower chalk strata arc to- 
gether about 400 feet thick. <_'halk-murl .succeed* 
the chalk. To the northward of Hockliff' there are 
thick masses of alluvial clay. The ferruginous sand 
stratum of Woburn crosses the county, as 1ms been 
already mentioned, from Woburn to Potton. It is 
about 1 70 or 1 80 feet thick. Near the bottom of it 
are beds of fuller’s earth. This substance is found 
from five to seven or eight left thick, between beds 
of sand or sandstone, over several hundred acres on 
the north-wont of Woburn, both in Bedfordshire 
and Buckinghamshire. Formerly, the most ex- 
tensive workings were in Apsley-Cuiae parish, in 
the former county; but, at prisent, the only pit 
that, is used is in Buckinghamshire. The site of 
Bedford is formed of a stratum of clunch day; 
it is the thickest id the Bedfordshire strata, and ex- 
tends for several miles to the south >ido of the county 
town. In some parts of this stratum, there are beds 
of argillaceous schist, so impregnated with a bitu- 
minous substance as to burn like bad coal. Jo the 
immediate site of the toivn of Bedford are several 
strata of grey compact limestone, which are probably 
the lowest strata in the county. The strata of Bed- 
fordshire have a pretty regular dip towards the south- 
east, at the rates of t in 50 to 1 in 80. 

Amongst the most rare of the indigenous plants R,ng 
of this county may be enumerated Ly thrum hysso- Pl«i«t 
t h folium, grass-poly, or small hedge-hyssop, which 
grows plentifully in the fields between Oakley and 
CJjpham ; Campanula latifolia } giant throat-wort, 
and Et inphoron poly stack ion. cotton grass, near Dun- 
stabli ; Geranium pfnnim , spotted cranes-bill, near 
lhersholt; Uyoseris minema } small swines' succory, 
nc.ir Ampler and Ampthdl ; and Ornifhogalutn pyre - • 
naicun:, spiked star of Bethelc-m, near Eaton-Locon. 

Dr Abbot, who has published a very ample Flora of 
the indigenous plants of this county found the 
Euphorbia vyparissias f considered as n d mbtiul na- 
tive plant, growing wild in Barton-lect w oods. 

According to meteorological observations made at Clima- 
Leighton- Buzzard, the monthly mean for four years, 
ending the 1st of January 1804, of the barometer, 
was 2<).52() ; of the thermometer, with a northern 
aspect, observed at eight o’clock in the morning, 
without the house, 47-2, within the house, 4.9.6; of 
rain, 1 *93 inches ; and of evaporation, 1 .05. The 
most prevalent wind, during that period, was south- 
west by west. 
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^•‘dford- The principal rivers in tftfe county are the Ouse, friravr^ mi making' jt into bonnets* &c, and thread- Bedford- 
rc * thelvel, and the Ouzel- The circuitous course of lace. The straw manufacture prevails, and latterly s * hire * 

the first has been much ^exaggerated. Aft. it is de- has much increased, in the neighbourhood of Dun** ' 
scribed on Jeffries’s map, which was mad^by a trigo- stable aud Toddington, and on the borders of Hert- 
nomctrica! survey, its course does not appear to be fordshire. The employment is deemed more beal- 
?nore than 45 miles. It enters this county from thy than that of lace-making, as the straw may be 
1/Vkinghamshire, in the parish of Turvey, and, tak- plaited by persons standing or walking. The earn, 
ing dvynding course through fertile meadows, passes ings, even of those who make the coarse plait, are 
the tow^of Bedford, from which it becomes qaviga- higher than those of the lacc-makers; and the profit 
blc, and makes its exit into Huntingdonshire. Its of making the fine plait is very considerable, 
stream is remarkably slow, except in time of floods, Thread- lace, formerly known by the name of bonc- 
when it is liable to great inundations. Its average lace, was for a long time the staple manufacture of 
depth is about ten feet. The fish of the Ouse are this county; but. latterly it has given way to the 
pike, perch, bream, chub, bleak, crayfish, eels, dace, manufacture of straw ; aud has farther declined in 
roach, and gudgeon. The eels are of a very large consequence of the general introduction of cotton* 
size, in great, abundance, and very fine. The Ivel lace. It is now made only ill a very few villages in 
enters Bedfordshire near Storifichl. At Biggleswade the neighbourhood of Buckinghamshire, 1 and in the 
it. becomes navigable, and at Tompsfurd falls into town of Bedford, ft is not so fine in its texture as 


the Ouse. It is particularly famous for gudgeon. 
The Ouzel separates thL county from Buckingham- 
shire, in its course to Leighton-Buzzard, The Lea 
rises in Bedfordshire, and runs through the whole ex- 
tent of Luton parish. The Grand Junction Canal 
touches the borders of this county for about three 
miles, near Lcighton-Buzzard. 

LhikIoiI There are several very large estates in Bedford- 
i*i opcity. shire, the principal of w-Iiich belong to the Duke of 
Beil ford, the Marquis of Bute, the Kurl of Upper 
Ossory, Lord St John, Earl Spencer, anil Mr \V hit- 
bread. The principal agricultural products arc corn 
aud butter. Much of the former is sent down the 
Ouse to Lynn, "and the latter goes principally to 
Pioriiicc. London by land-carriage. This county has been 
long noted for its abundant produce of fine wheat 
and barley. The vale of Bedford is one of the most 
extensive corn districts. The rich dairy ground 
principally extends in a line, from the middle of I he 
county to the south-east corner. In some parts of 
Bedfordshire, especially in the parish of Sandy, gar- 
den vegetable^ are raised in considerable quantities 
for the supply of the neighbouring towns. The agri- 
cultui e of this county, it is well known, was ex- 
tremely indebted to the judicious and liberal pa- 
tronage and example of the late Duke of Bedford. 
Ilis favourite pursuits were experimental agriculture 
and the breeding of cattle. For these purposes, he 
kept several farms in his own hand. The urincipul 
Woburn, fai in-yard is in Woburn park. The buildings of 
every kind are upon the most extensive scale, and 
abound in every comenieiicc. One of the most ri- 
mnrknble is the room constructed for showing the 
sheep at the annual shearing. On the farm a r Wo- 
burn is a mill for malting, thrashing, winnowing Ac. 
'File cultivation o£ vvoad, mentioned by former 
writers as carried on to a considerable extent in 
Bedfordshire, has long been laid aside. On what 
Woods. are called the “ woodland soils,’ 1 and on the colder 
parts of the alluvial clay, particularly the steep sides 
of the hills, in the northern and nrtddle parts of the 
county, there are between t>000 aud 7000 acres of 
very old wood. There are also about 500 acres on 
the sand, where also large plantations of fir have 
been made. A considerable part of the timber that 
is felled is sent to the sea coast # by the Ouse. 

The principal manufactures arc the plaiting of 


the lace made in some parts of Buckinghamshire* 

The average dny’s-work of an adult, when the ma- 
nufacture flourished, was rather more than a shilling 
n-day ; the children earning from threepence to six- 
pence. The posture in which the manufacturers 
sit, the sedentary nature of the employment, and the 
habit of working together irt crowded rooms, ill ven- 
tilated, give the manufacturers a weak and sickly 
appearance. In the neighbourhood of Dunstable, 
there is a whiting manufactory, which employs a 
few people. 

In the year 1377, the number of persons in this Population, 
county who were charged to « poll tax, from which 
the clergy, children , and paupers were exempted, 
amounted to 20,12:1,9. This tax was levied not Jong 
after a fitful pestilence. In the year 1700, the to- 
tal population was estimated at 43,500; in 1750, 

5.1,900. By the returns to Parliament, in 1801, 
the number of inhabited houses was |J,8H8; of un- 
inhabited 185; the number of families was 18,980: 
the number of persons chiefly employed in agricul- 
ture was 18,7b’fi; the persons chiefly employed in 
immuf.ieturcs, trade, and handicraft, and 

persons to whom no occupation was assigned, .and 
children, was 28,789: the total number of resident in- 
habitants was ()J,‘»9fl; of whom 80,528 were males, arul 
82,870 females. 1 lie population, in J8M, had in- 
creased to 70,218; of whom 3J,17J were males, 
and 87,01*2 females ; the number of inhabited houses 
was 1 8,280* ; of families 14,927; of houses building 
].><), of houses uninhabited 219: — the number of 
families employed in agriculture was 943J ; and the 
annual value of the land at rack-rent was nearly 
L. 280, 000. The number of families chiefly employ- 
ed in trade, manufactures, &c. was 4155; and the 
amount of annual profits was rather more than 
L.fJkOOO. The number of people to a . qunre mile 
was 171 ; the annual propot lions of baptisms w as 
1 to 82 persons ; of burials, 1 to 51 ) ; and of mar- 
riages, l to 120. 

In the year 177b? the amount of the poor rut cs Puor.rates. 
raised in this county was L.18,l<)3 ; in the year 1784, 

L.22.688 : and in the year 1803, L.47»484. 'lid® 
was at the rate of :>s. 9-Jd in the pound, on a rental 
of L.248J)00, or 14s. cjjd. a head, on the whole po- 
pulation. The total expenditure for the poor, in 
1803, was L.38,070; nearly L.10,000 being ex- 
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pended in law-suits, comity-rates, &c. ; L.37»fHt 
was distributed to 72*) 6 persons, or 1 in every 8-Jth 
of the whole population, the average allowance being 
2s. a week. Of these paupers, 6? 1* were wholiy 
maintained in work-houses, at the average ex pence 
of L.lSi, 10s. 5 id. each annually, or 4s. 9jd. per 
week. There were at that time 2870 persons asso- 
ciated in 7 5 Friendly Societies : eight parishes in 
the county had school*, of industry, in which I 96 
children were taught to work. Only an incomplete 
return has as yet In en made to Parliament of the 
poor-rates, or other rate or rates raised in Bedford- 
shire, in the year ending 25th March 1815; six pa- 
rishes out of the 1 10 having made no return ; but it 
appears, from the return actually made, that 134 
parishes paid, at that time, L.69»l64, 6s. 3^’d. 

Jtemams of the earliest style of Gothic architec- 
ture are to bo seen in this county, in the nave of 
Elstow church, in the west part of Folrneislmm 
church, and in the west end of Dunstable church. 
Of the succeeding style of Gothic architecture, 
which prevailed during the fourteenth century, few* 
examples are to be met with in Bedfordshire. Wim- 
mington church, however, though small, is an ele- 
gant specimen of it, and appears never to have been 
altered. Several of the Bedfordshire churches are 
in the latter style of Gothic architecture, which pre- 
vailed during the fifteenth, and the beginning of the 
sixteenth centuries. The churches of Nortliill, Wil- 
mington, .May ton Eaton-Socon, Odiil, Bigglcswove, 
mnl St Paul’s at Bedford, are in this style. 

In fhe original work, there are notices of the his- 
tory of this county till the time of Alfred. Nothing 
important occurred in it for several centuries after- 
wards. During the civil wars between the houses of 
York and Lancaster, it presents no remarkable 
events, probably in consequence of the destruction 
of its castles by King John, in his march northward. 
But Bedfordshire wa* one of the first counties that 
associated against Charles I. ; and Lord Clarendon 
observes, that this was one of the counties in which 
the King had not any visible party, nor one fixed 
quarter. 

To the notice of the town of Bedford, in the ori- 
ginal work, some particulars may be added. It is 
50 miles north-west by north from London ; the la- 
titude of St Paul’s church, according to the govern- 
ment trigonometrical survey, is 52, 8, 8, 8, north ; 
and it& longitude 0, 27, 48, 3, west of Greenwich 
Observatory, or ]', 50", 9, in time. The right of 
election is \csted in the burgesses freemen, ami 
inhabiting householders not receiving alms ; their 
number is about 1 100. Besides its parish -churches, 
its public buildings, are a county-infirmary, a coun- 
ty-jail, and bridewell, a town-jaii, and a county-ball. 
It is situate rather to the uorth of the centre of the 


B ED 

emtbty, and in the midst of a very rich tract of land, Hedfad 
catted the V ate of’ Bedford. The Ouse’ is navigable 
from the Eastern Sea to this town. By its situation, 
on this river, the inhabitants carry en a considerable 
trade in forwarding the. com of the adjacent fertile ' 
country to Lynn ; and in importing from thence^ 
coals, timber, wine, ami groceries. The inundati/ris 
of the Ouse have been more frequent and obstruc- 
tive latterly than they used to be, in consecp4nce, it 
is Supposed, of the many newly inclosed parishes, 

. which drain into the river. There is sometimes a 
stagnation of water in the meadows of the Ouse, 
near Bedford, to the depth of 12 or 14 feet. 

Thread-lace is the principal manufacture of the 
place. According to the Parliamentary returns of 
1801, of 8948 inhabitants, which it then contained, 
there wore 2286 females. This great disproportion 
between the sexes has been justly ascribed to the 
will of Sir William Harper, who, in the year 1561, 
bequeathed 13 \ acres of land in the parish of St An- 
drew, Ilolborn, to the corporation of Bedford, for 
the support of a grammar-school, and the apportion- 
ing young won^en of the town upon marriage. The 
rent of this estate being now between L. 4000 and 
L. 5000, it may well be supposed that young women 
from the vicinity of Bedford are drawn into the 
town in the hope of getting apportioned and mar- 
ried. In 1811, the population of the town consisted 
of V037 males, and 2548 females; the inhabited 
houses were 940, and the families inhabiting them 
109,9. 

The principal market at Bedford*, held on Satur- 
day, on the north side of the river, is a considerable 
mart for corn. The Monday market, on the south 
side of the river, is chiefly for pigs. There are six 
annual fairs, besides a fair held in the vicinity at St 
Leonard’s Farm. 

It is generally supposed that Bedford Is the Bed- 
antbrd of the Saxon Chronicle , where the battle 
was fought between Cuthwulf and the Britons in 
572 ; it is said to have been the burial place of 
Ofla, king of the Mercians. According to Doom a- 
(1 ay -bonk, it was taxed as half a hundred, both for 
soldiers and shipping. Before the Conquest, there 
was a collegiate church here, dedicated to St Paul, 

'fhe celebrated John Bunyan was porter of an in- 
dependent meeting-house in Mill Lane, from I <>7 1 
till his death in 1 688. His memory is much revered 
by the congregation, and the chair in which he used 
to sit is preserved as a relic in the vestry. The 
Moravians have had an establishment at Bedford 
ever since the year 1745. 

See J JachelorV Agricult ura f Report of Bedfordshire ; 

— Beauties of England and \Cufc$, Vol. 1 . ; — Ly son’s 
Magna Britannia , Vol. 1. ; — Brnith’s Map of the 
Strata of ' England, with a Memoir. (c.) 
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I uk Bee, from its singular instincts, its active in- general. No nation upon earth has had so many 
dustry, and the useful products resulting from its la- historians as this remarkable tribe of insects. The 
hours, has, from the remotest times, attracted the patience and sagacity of the naturalist have had an 
attention, not only of naturalists, hut of mankind in ample field for exercise in the study of their struc- 
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tore, physiology, md 4aW®s*k &momy w Their 
preservation and i&cwo#* ha^O been obieeto of a$$L 
duous care to tlie.agpfMftW*#? and their touted 
perfection of policy aijd government, have bug 
V been the theme of admiration, o*.d have afforded 
copious materials for argument nod allusion to 
tl\% poet and the moralist in every age. It is a 
subjtkt that has been celebrated and adorned by 
the ml&e of Virgil, as well as illustrated by the 
philosophic genius of Aristotle. Cicero and Pliny 
report that Aristomachus devoted himself during 
sixty yam to the study of these insects; and Phi- 
list' us* is sahl to have retired into a desert wood, 
that he might pursue his observations on them with- 
out interruption. A prodigious number of authors 
have written express treatises on bees; periodical 
works have been published relating exclusively to 
their management and economy ; and learned so- 
cieties have been established for the sole purpose 
of conducting researches on this subject. The most , 
celebrated association of this kind is the SoeivtS dt r,v 
Abcilles , founded about ft Ay years ago in Little 
Bautzen, a village in Upper Lusatla, under the aus- 
pices of the Elector of Saxony. Its labours, as we 
shall presently find, have enriched the science with 
a number of valuable discoveries. 

In so complicated a branch of natural history, the 
application of the difficult art of observing correct 
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ly, and of the cautious processes of induction, can- 
not be effected without laborious and long continued 
efforts. But, on the subject of bees, the inquirer 
after truth had, besides, many obstacles to encounter, 
from the very general diffusion of errors, which had 
been transmitted without due examination from one 
author to another. The history of the opinions of 
successive writers, will sufficiently prove how gra- 
dual and how slow has been the advancement of real 
knowledge in what concerns those insects, and will 
teach us to estimate the value of that which we at 
length possess, os being the result of the labour of 
ages, and as being extorted from nature by indefa- 
tigable and persevering exertions. So great an ac- 
cumulation of curious and interesting facts, indeed, 
has accrued to us from the researches of Swammer- 
dam, Mnraldi, Reaumur, Schirach, and Huber, as 
to constitute almost a new science. Many of these 
have been discovered subsequent to the time of the 
compilation of the article Bek in the Kucyclojurdia. 
it will therefore he proper, in this place, to give- a 
connected and systematic account of the natural 
History of this remarkable insect. For the details of 
the external characters and distinctions of specif t, 
wo shall refer to what has been already stated iu the 
above article, and in that of Entomology. The 
principal features ot their internal conformation will 
be described when treating of the particular functions 
to which they are more immediately subservient; 
and our descriptions will apply, more especially, to 
the common and lust known species, the Apis mclli- 
fica> which is the onr particularly prized on account 
of the ricli products it affords. 

The economy of bees comprehends so wide a 
field of inquiry, the different parts of which are so 
connected and dependant upon one another, that it 
i c impossible to treat of them distinctly, without 


S mg the reader to fW§f mm genera 1 ftc* Bee. 
tmm with Am bistre? of these insects. 
therefore) premise u brief account of live dif- 
ferent sorts of bees inhabiting .the hive, and of the 
respective offices of each. We shall then proceed . 
to consider their comparative physiology; under 
which head we shall state the leading particulars 
relating to thgir nutrition, secretion, respiration, 
progressive motion*, external senses and instincts. 

We shall next follow them in their different labours, 
from the period when the swarm has settled in a 
new habitation ; we shall detail the complex struc- 
ture of their hives, — their curious proctws of ar- 
chitecture,— -the pains they bestow on rearing their 
progeny and in sending forth new' swarms; ami this 
will lead us to the subject of the fecundation of the 
queens, and the massacre of the drones. Alter 
having thus given an account of their usual condi- 
tion, we shall, in the lust place, describe the result 
of several experiments and observations, which have 
been made when they were placed in unusual cir- 
cumstances; experiments which have exhibited ma- 
ny interesting features of their character, and have 
thrown considerable light on the whojc of their his- 
tory, as well as suggested various practical and eco- 
nomic applications m the management of these in- 
sects. 

The leading feature in their history, and one which Function* 
distinguishes them from almost all insects, is their of the 
singular distribution into three different kinds, con- Mate*, Fe- 
stituting, to all appearance, so many different modi- 
fications of sex. The drone, which is characterized ' 
by a thicker body, a round head, a more flattened 
shape, and more obtusely terminated abdomen, within 
which are contained the male organs of generation, 
has been admitted as the male of the species. It in 
distinguished, also, by the absence of a sting, and by 
the humming noise that accompanies its flight. The 
queen -bee, which is larger than any of the others, has 
the abdomen of greater length, and is provided with 
a sting, and with two ovaria of considerable size, is 
unequivocally recognised as the female. The work- 
ing-bees compose the third class, and are distin- 
guished by the smallness of their size, their length- 
ened proboscis, the peculiar structure of their legs 
and thighs, which arc adapted to the collection of 
certain materials collected from vegetables, and by 
the apparent absence of’ every trace of generative 
organs — we say apparent absence, because, as will 
be hereafter stated, rudiments of ovaria have been 
very lately discovered to exist, which, however, arc 
not perceptible without a very minute and careful 
dissection. Till within a few years, the working-bees 
were regarded as animals deprived of sex, and were 
accordingly termed neuters or mules. 1* is these 
which perform all the laborious offices for the com- 
munity, — which construct the interior of their habita- 
tion, — u Inch explore the country in search of nourish- 
ment and other materials, — which collect and bring 
them to the hive, and apply them to different pur- 
poses ; it is they who assiduously attend upon the 
queen, and supply all her wants, — who defend the 
hive from the attacks of depredators, — and who carry 
on hostilities against the various enemies of the 
tribe. The life of the females is chiefly engrossed 
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with the duties of laying eggs, and conducting the 
colonies, which, at certain periods, emigrate from 
the parent state. The drones, producing neither 
wax nor honey, and depending on the rest for their 
subsistence, are idle spectators of these labours. 
They appear to be formed only for the momentary, 
but important duty of impregnation ; since they pe- 
rish when this purpose is accomplished. There is 
commonly only one perfect queen existing at u time 
within each hive ; and she appears to be treated by 
all the other bees with every mark of affection and 
of deference. The number of labourers is very dif- 
ferent in different hives ; sometimes there are only a 
few thousands, at other times, from twenty to forty, 
or even fifty thousand. The drones, even in the 
spring, seldom compose more tlian one-thirtieth, or 
one-fortieth of the whole ; and, at other seasons, 
1 here are none to be found in the hive. In order to 
form some estimate of the number of bees which 
can occupy a certain space, Mr Hunter counted 
what number of drowned bees could be continued in 
an alehouse pint, and found it to be I f>0 ; so that 
if a swarm w'ero to fill two quarts, their numbers 
would be nearly £)()()<). Reaumur, with the same 
view of ascertaining their numbers, employed the 
more accurate method of weighing them ; he found 
that a collection of them, weighing one ounee, con- 
sisted of ff.%* bees ; and, therefore, that If) ounces, 
or one pound, w ould consist of ofl7(> bees. 

Real Scat of Notwithstanding those differences in conformation, 
the Work- instincts, and offices between the queen-bee and the 
i)>g*Bee& workers, it is now established, upon the most incon- 
trovertible evidence, that they both originally proceed 
from the same kind of larva, and that the quecn-hec 
lays only two kinds of eggs, the one destined to pro- 
duce the drone, the others capable of being convert- 
ed, according to circumstances, either into a ivorki r 
or a queen. It Inis been proved that the former, al- 
though exhibiting no appe arance of sexual organs on 
a superficial examination, are in reality females, and 
have the rudiment* of these organs, which, from 
their not being developed, are incapable of < xcreih- 
ing their proper functions. The principal fuels from 
which these conclusions were derived have already 
• been briefly stated in the article 11 hi: in the Cnn,a\j- 
jh iduu but the evidence was at that tune ? carecly suffi- 
cient to carry complete conviction to the mind. Il may 
be remarked, that the idea of the uoikin t .-ln i being 
radieally females bad In en givi n out l.m w .iu»» tiy Hr 
Warder, in his Monarchy r« / 1U <o, m wlm.ii t.e 
terms them %l True Ama/.ones f but no atientmn 
lmd been paid to In-; opinion. The uni merit of 
this great discovery. whieli affords the key to a 
multitude of lMtln.no inexplicable Joel's nqoe.v> 
tionahiy belongs to Mr Ncho-eh, vicar L-itio 
Bautzen, the Secretary of tlu Lusutian Society, 
to which we Ibrmi vly adverted. When Inst announ- 
ced to the world, it was received with smpieion 
by the greater number of naiur«m*t>. and w.th com- 
plete incredulity bv others. It no*, indeed, ;it, va- 
riance with the ulm’e tenor ol * 1 m.- turns of 

Swammerdam. Muuitdi, and R aumur. \v iihtl.ni, 
the brother-in-law of Schirach, ilmueh an eye wit- 
ness to the experiment" from winch ii. - hie: deduced 
t!m theory, for a long time refused to adnni iho doc- 


trine; but became at length one of itt most $tre* Bep. 
nuous supporters. It is noticed in a vein of sarcas- 
tic ridicule by Mr John Hunter, in his otherwise 
excellent paper on bees iu the Philosophical Trans- 
actions. Needham wrote a memoir for the Imperial / 
Academy of Brussels, in 1777, for the express pur- 
pose of refuting it ; and he then inveighs in strpfig 
language against those nttturnlists who had r <^fgned 
to give it the least countenance. Mr Kejy in the 
Bath SocieUj Papas, declares that he made experi- 
ments on this subject for eight years, without obtain- 
ing a single result in conformity to Schirach's views. 

Bonnet, after exercising a laudable scepticism, aud 
making a diligent inquiry, iu w Rich he displays a 
genuine spirit of philosophy, yielded a reluctant 
assent. But the truth of the doctrine has since 
been placed beyond the reach of controversy by 
multiplied scries of observations ami experiment* 
in different parts of Eutnpc ; and more espicialiy by 
the recent investigations of Mr Huber of Geneva. . 

Wu shall nut at present enter into the iU tail of 
proofs, because their force will be In tier appreciated 
when other purticuluis bcloi ging to the history oi the 
bee have been <. xplained. 

In considering the physiology of the bco, the first Nuhiiiot 
function that chums our notice is that of Nutri- 
tion. The food of bees is principally ol two kinds, N 'meat 
namely, the fluid seditions of vig. tables lontaiuul « HmxI 
iji the nectarea of the flowers, amt .he du-l of the'* ’** 
antlier.T, which 1ms been tmmd by botanists the 
pollen, but which, when colhcltu by the beis, has 
received a variety of app unions. such as farina, 
bee- bread, raw wax {cirr-Omtc}. &v. Occasionally, 
how ever, we find hues feeding upon other .saccharine 
substances besides honey, such as honey-dew, 
treacle, syrup, &c. 

The organs by which they collect food are cx- Or-.m* for 
tremely complex, for they comprise instruments adapt- (ollt-i ting 
cd to the reception of liquid aliment, as wt 11 as those loo, l* 
fitted for the division of solid materials. Reaumur 
has givin tlu most elaborate description of these or- 
gans, in winch he has corrected some errors that 
.Vwamineidam had fallen into. For the purpose of 
takb.g up fluids they are provided, in common with 
all h\ menoplerous insects, w ith along and fl< xiblc 
) nmnscN nr tumk, which maybe considered a- a Prohrsrir. 
iiMigiliemd tongue, « hough, strictly speaking, it is 
fome d by a prolongation of the under lip. It is 
not tubular, as Swammeidam had supposed, but 
solid throughout, and the minute depression at its ex- 
tremity i" not tl.c* aperture of any canal through 
winch liquids < an be absorbed. Cuvier, in bis Lemons 
d’ Anatomic Co „ptntc, Inn not unuked this dis- 
tinguishing feature iu the proboscis of lie bee, but 
speaks ol it iu common with the tubul. r trunks of 
the other hy im nnptera. and describes iis aperture as 
being Miuutdl in the lower part. But Reaumur 
lias very >ati factorily shown that the trunk of the 
lice performs "ti icfly the office of a tongue, and not 
that of a lube for suction, for when it takes up 
honey or other fluid aliment, the under or the upper 
surfaces are more immediately applied to it, and 
roiled ti uni side to side, and the bee thus licks up 
what an hi res to it, while the extremity of the trunk 
is frequently not applied at all to the substance ta- 



feen up. The trunk is supported on a pedicle which 
admits of being bent back, or propelled forwards, 
and thus can retract or stretch out the trunk to a 
considerable extent. Protection ^ given to it by a 
double sheath ; the externld,consis*ting of two scales 
furnished by the expansion of one of the portions of 
tin- labial palpi, and the internal, formed by the pro- 
longat.'on of the two external portions of the jaw. 
The wlnje member thus consists of five principal 
parts, on which account Fubricius termed it lingua 

tpUuqUt'Hdtl. 

tlfiifl.bh's. For the purpose of mechanically dividing solid 
materials, the mouth is furnished with two strong 
mandibles and four palpi; they are but little em- 
ployed in eating, but are of great use in enabling 
the insect to seize and break down hard substance* 
for other purposes. In the working-bee nil these 
parts are of larger dimensions than in the other 
kinds. The teeth age two in number, and have the 
form of concave scales with sharp edges; they are 
fixed to the ends of the jaws, and play horizontally 
as in other insects. Reaumur describes and deli- 
neates a large aperture above the root of the pro- 
boscis, which is so surrounded with fleshy parts as 
not to be readily seen, unless the proboscis be ex- 
tended ami bent downwards. This lie considers as 
the mouth or orifice of the gullet ; on the upper side 
of which, and of course opposite to the root of the 
proboscis, a small fleshy and pointed organ is ->ocnj 
which he regards as the tongue, assisting in the de- 
glutition of the food. Through this orifice, it is 
presumed, all the aliment, whether liquid or solid, 
passes ; the former being conveyed to it by the 
trunk, which, by its contractile power, presses for - 
ward the fluids it has collected between itself and 
the inner sheath, and the latter being received di- 
rectly after its comminution by the teeth, behind 
which it is situated. Latrcille, however, whose au- 
thority is great on a point of tins nature, thinks that 
Reaumur has deceived himself with regard to such 
m aperture, and disbelieves its existence. He con- 
c-’iws that the food simply passes on by the sides of 
the tongue, finding its way from thence into the 
• e-i iphogus, and so on to the stomach. 

ouuck'x The bee has two stomachs : The first is a large 
t * an 'p iivnf membranous bag, pointed in front, and 
s .idling out into two pouches bihind. It performs’ 
an oiliiv, in some respects, analogous to that of the 
n ip i i birds ; for it receives, and retains for a time, 
the fluid of the nectarea, which does not appear to 
(Infer, in any respect, from honey. Mr Hunter ob- 
serves, that, whatever time the contents of this re- 
servoir may be retained, he never found them alter- 
ed, so as to give* the jdea of digestion having taken 
place. The coats of this reservoir are muscular, by 
which means it is capable of throwing up the honey 
into the mouth, so that it is regurgitated into the 
h > r iey cells, or imparted to other bees. None of it. 
ever passes out from the extremity of the trunk, as 
Swammerdam had h» lieved. For the purpose of di- 
gestion, a second stomach is provided, which takes 
its origin from the middle of the two posterior Jobes 
°« thu former, and is of a lengthened cylindrical 
shape. Its communication with the intestine is not 
direut, but takes place by a projecting or inverted 


pylorus, thickest at its most projecting part, with a 
very small opening in the centre, of a peculiar con- 
struction. This inward projecting part is easily seen 
through the coats of the reservoir, especially if full 
of honey. A similar kind of structure takes place 
at the communication of the first with the second 
stomachs, and, having the properties of a valve, must 
effectually prevent all regurgitation from the latter 
into the former. 

¥The pollen of flowers/ which is the other principal C> lltrt 
article of food, was shown by Swammerdam to con- 0 * * >o11 
fist of an infinite number of small particles, general- 
ly of a globular shape, each of which is found to be 
a small capsule, enclosing the still liner dust or fe- 
cundating principle, destined to be shed on the pis- 
tils for the purpose of germination. Geoffrey has 
given a memoir, published in the Collection Acadc~ 
mitpte dcs Sciences, containing a minute description 
of the shapes of those capsules, taken from different 
flowers. The working- bees, by means of the pencil 
of hair which grows on the tarsi, first collect a ccr- ' 
tain quantity of pollen, which they knead together 
into a ball, and place it in the concave space which 
is situated at the middle joint of the hinder feet, and 
has been termed the baskit. The surrounding rows 
of hairs keep the ball from falling olf. In order to 
gather larger quantities at once, the bees are some- 
times observed to roll their bodies on the flower, and 
then brushing off the pollen which adheres to them 
with their feet, form it into two masses, which they - 
dispose of as before mentioned ; and it is said, that, 
in moist weather, when the particles of pollen can- 
not be readily made to cohere together, they return 
to their hive, dusted all over with pollen, which they 
then brush olf with their feet. They are often obliged 
to tear open the capsules which contain the pollen, 
in order to procure a supply of this substance, when 
it has not yet been shed by the flowers. 

Pollen is yielded by iloweis during the spring in 
such abundance, that the bees of a single hive will 
often bring back one pound, or even more, in a day. 

Some agriculturists have uccoulmgly imagined, that 
the vegetation of some plants might be endangered 
from this great consumption of the fecundating prin- 
ciple by insects in general; lor other insects, besides 
bees, sick it v.ifli great avidity. But this fear has 
been proved to be totally without foundation, and 
the practice of destroying bees in order to prevent 
this imaginary danger, is therefore as useless as it is 
barbarous. It would appear, indeed, that so far from 
obstructing the fecundation of plants, tile labours of 
the bee have often tended materially to promote it, 
by the agitation which they gave to the flower, and 
by transporting the pollen from one flbwm* to ano- 
ther. In this manner may we account for the num- 
ber of In brid flowers that are met with near the 
haunts of bees. 

It has been shown very clearly by Huber, in a 
paper in the Journal dc Physique, that pollen is pe- 
culiarly the food of the young bees, and is collected 
by the working-bees with this intention. Reaumur, 
however, asserts that lie Inis >vcn adult bees devour 
pollen. Swammcidtiin, who concur ed the trunk to 
be tubular, reje; ted the idea that pollen could ever 
be the food of bees, as the globules of which it cor.- 



* perceive - ia ^©portion as Bee. /’ * l 

that t he w*£ wilt make its ap* v * |,> Y i * v • 
pearfllaip ; '^M^^Vnnt6, un tho form of mail scales* 

Mr Culture dcs AbetUcs, gives a full 

stomach. Lotreille, who does not admit The exist- statement; :js$ /<W‘ principal circumstances attending 

ence of the large mouth, described by Reaumur, the production of wax, which be? very justly ascribes 
states that the mandibles lay hold of tile pollen,* ami to the conversion of honey into this substance in the 
carry it to the base of the trunk, from whence it body, of the bee^ ’ These facts appear to have been 
finds its way into the oesophagus, by the sides of that entirely overlooked till the subject was agaiq brought 
organ. # forward by Mr John Hunter, in lus paper in the 

On the nature of Honey- Dsw, and the consump- Philosophical Transactions for 1 7 Q 2 * Wildman, how- 
tion of it by bees, a sufficient account has ulready ever, had cursorily remarked, that portions of wax, 
been given in the Encyclopaedia, under that article. in the form of scales, and which he conceived must 
An abundant supply of water is essential to the have been moulded on the body of the bee, are some- 
healthy condition of bees. They consume a large times found at the bottom of the hive. M. Huber 
quantity, and often stop to drink »t the edge of was prosecuting his inquiries on this subject at the 
stagnant pools, and seem even to prefer putrid and same period with Mr Hunter, and discovered, in 
urinous waters to purer streams, as if their saline and ] Jt)3, the existence of regular receptacles, or pouches, 
pungent qualities were grateful to them. from the coats of which the \\ax in secreted, and 

Production it has been long the opinion that wax was hut a within which it accumulates till its edges raise the 
o! Wax. alight modification of pollen, which required for this scales, and become apparent externally. These plates 
conversion merely the application of u certain pres- of wux arc withdraw n by the bee itself, or some ol 
sure, and a kind of kneading by the feet of the bees, its fellow-labourers, and is applied in a manner hcre- 
Muny naturalists, such as Bernard de Jussieu, hud after to be described. 

persuaded themselves that the dust of the stamina of Huber has shown, by a series of v/ell conducted 
fiowers contained wax ready formed, as one of its experiments, that, in a natural state, the quantity of 
ingredients ; and quoted the following experiment in wax secreted is in proportion to thf^consumptioii of 
proof of this opinion : If the minute grains of pol- honey ; but that an equal, or even greater quantity, 
len be put into water, they gradually swell, till they v. ill be formed, if the bee be fed on a solution of 
at length burst, at which moment a small jet of an sugar in water. Warmth and rest promote this 
oily liquor will be perceived, which ffouts on the process of secretion ; for the *bees, after feeding 
water without mixing w ith it. But Ueamur had at- plentifully on saccharine food, hang together in a 
tempted in vain to extract any thing like wax from cluster, without moving, for several hours, at the encl 
dust of the anther# ; and, indeed, an attention to the of which time, large plates of wax are found under 
chemical properties of these two substances would the abdominal rings. This happened when bees 
have sufficiently pointed out their essential differences, were confined and restricted from any other sort of 
From the upper surface of the leaves of many nourishment ; while those that were fed on pollen 
kinds of trees, a substance has, indeed, been obtain- and fruit* alone, did not produce any wqix. It ap- 
ed, which possesses nil the qualities of bees’ wax ; pears also from his researches, that the formation of 
but nothing like it cun be extracted from pollen, wax is the office of a particular set of bees, which 
Reaumur was persuaded that the pollen waselabo- may be distinguished from the rest, and particularly 
rated in the second stomach of the bee ; and thrown from those that nurse the young larva, by the greater 
up into the mouth in the form of a white foam, size and more cylindrical shape of their abdomen, 
which, by exposure to the air, hardened, and be- Direction also shows that their stomachs arc more 
came wax ; and that the bee took advantage of its capacious. Having already given the details ol the 
soft state to apply it in the building of the combs, experiments of Huber oil this subject, in the article 
St) circumstantial an account, given to us by a sem- Knto.mouh.y, in the Encyclopedia, there is no occa- 
puloits ofejerver of facts, appeared to he perfectly sion to dwell on them farther. In the second volume 
satisfactory, and was acquiesced in by naturalists in of Iluher’s X olivettes Observations stir ks Abeillvs , he 
gene fab iiitk it has since been completely proved describes minutely the anatomy of the pouches or 
by the researches of Duchct, of Hunter, and of Hu- receptacles for the wax, which are parts j^culiar to 
ber, but principally by the latter, that wax is use- the working-bees, being totally absent in the males 
cretion from the abdurnen of the bee ; and that it de- and queens. It is a structure that had escaped the 
pends not nt all on the pollen which the insect may keen ey es of Swammerdam, and has not been noticed 
consume, hut on the quantity of honey or other sac- by any subsequent anatomist. The cavities arc lined ^ 

chorine substance which it receives into the stomach, with a membrane, which presents a number of folds. 

The first step in this discovery was made by one of forming ti hexagonal net-work, not unlike the ap- 
the members of the Lusatian Society, who.se name pearancc in the second stomach of ruminant qua- 
lms not been preserved. It was mentioned in a letter drupeds, and evidently destiued to perforin the office 
of Mr \yflhclmi to Bonnet in August 1768, in which of secretion. 

he says that wax, instead of being rejected hy the Among the secretions peculiar to the bee, the 
mouth, exudes from the rings which inclose the pos- poison which is poured into the wounds made by 
terior part of the body. Of this we may satisfy our- the sting deserves to be noticed. But for an 
selves by drawing out the bee from the cell in which account of this, as well as of the organ itself, we 
u is working with wax, by means of the point of a shall refer the reader to the article Bax, Sect. 2» 




Bee; msU art iftcflpibl* of entering rfn orifice m tnifiute 
as that which appears at the extremity of die trunk, 
and which, as he was unacquainted with the real: 
mouth, he thouaht was the only passage to the 
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' Bee^** As ^ ^ we ® kqpwft/Aat no organs for the circula- peftded, these effects do not take place. All tfr&se JW - 
of blood aro provided in iiiKects, this function effects are more considerable in adult bees thuiv v "**V^ 
Function of composing no part of their economy, respiration in the larvae; though they are also distinctly exhibit* 
lion* 141 " must p ® sclc ^ l, y totally different froiu ed in the latter. Suffocation is re tank'd if the pro- 
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those which arc adopted in the higher elates of the 
animal kingdom. As the blood, or fluid correspond- 
ing to the blood, cannot be pun- L ed to the air in 
any separate organ, the air must be conducted to 
the blood, wherever such a fluid i> mot with. For 
this purpose, trachea* or air-tubes, liming several e\- 
ternal openings, or spiraeics, are made to ramify like 
arteries, and are distributed in an infinite number of 
brandies to every part of the body. Flu* analogy 
of other injects might pci hap. be admitted as suffi- 
cient evidence that bees iv-pirc atmospheric air, 
the constant renewal of wlmh is *>si*ntiall\ neces- 
sary to the continuance of tin- Mtal functions. It is. 
however, not always in irwM to analogical rea- 
soning ill .subjects of natural fn.-t. .r\ ; .md dire ct 
evidence is, in all ca-e-, It* hi* preferred when it can 
be obtained. We hhm. theiefure. consider as va- 
luable, the complete series of expci umut.s on the 
respiration of bees, that have been lately givm to 
the world by Uuber, to whom we alreadv owe so 
large a portion of the information we posses* with 
regard to these insects. We might, indeed, have 
anticipated, with the strongest probability . m;mv of 
the results to which these e\periim nts have fed ; 
bill there are others which are (pule uncxp^ct'd, 
and posses- as much intcicst as of novelty 

1 he condition of a hive of bees, in which many 
thousand individuals, full of animation and activity 
are crowded together in the very .-mall space of om- 
en two cubic feet, having no conmmniruti.m w ilh 
the ex lei mil air hut by means of a small aperture in 
the low t si part w Inch entrance is h\ qucntlv obstrm f« 
ed by a throng of bees that me passing ju and out 
during sultry vvenflur. is of all possible conditions 
the one le ist favourable to the nmvval of heakd 
air, f flie most crowded tluaties or hospital** a»e 
not to be compnied with it m point oi closeness, 
iJirect experim* ul, indee*!, •-how** t Ii;it Hie c om- 
biisiiou of a taper could not he can led on in so li- 
mited , puce, for Mr ilulkr found lliat in a -lass 
ball of the Mime dimensions us the hive, and wirli a 
similar aperture, the taper went out in u lew mi- 
nutes. ISo great was the difficulty of explaining the 
respiration of bees under these e i eunManei s, tint 
Mr Jluher was h-d to examine into the truth of the- 
opinion, that respiration was i qually ncccssarv to 
bei v as to other injects. The results w i re unequi- 
voeal. They perish spudily in the vacuum of the 
air-pump. They are easily drowned by placing 
ihim so that the. spiracles on the corslet are un- 
der water; but revive easily when they arc* dried. 
Thi action of the * piracies is, in thi.- expel iment, 
rendered manifest by the escape of babbits of 
air from each of their orifices. Whin a num- 
ber of bees are confined in a bottle accurately 
closed, they exhibit unequivocal symptoms of die- 
, tress, and fall inro coruph te asphyxia. These changes 
occur more rapidly wIkii they are placed in an> gas 
which contains no admixture of oxygen, such as 
carbonic acid, hydrogenous and azotic gases. \\ hen 
rendered torpid by cold, and respiration thereby s»us- 
VOL. II. 1»A11T i. 


pro- 
portion of oxygen be greater than in atmospheric 
air, and it may be averted altogether by ;t continual 
renewal of oxygen. It was ascertained by the eu- 
diometer, that the same changes were produced on 


the air as in the aspiration of other animals ; inane- 
ly, the subtraction of oxygen, and the addition of an 
equal volume of carbonic acid gas. 

Vet, on examining the air of the hive itsi If. it wa? 
found .scarcely to differ in purity from atmospheric 
air. If was at one lime conjectural that some •*« Hie 
con tails of tin hive, such as tin* pollen, the honey, 
or tin* wax, mh.Iit have some power of evolving oxy- 
gen, so as to all'ird tin* requisite supply of this gas. 
Mxpcriments, hmwvi r, proved that tluy had no such 
power. AnmUt **o gn at an unci rtainty, it was 
thought. worth whih: lo ascertain whether bees might 
not exert ,-ome unknown process, by which oxygen 
wa- gciicrn'cd m the hive iisclf. If this were true, 
they could support life, although all coimmmieation 
wirii the external air were inte rcepted. A hive was 
selected, having glass sides so as to allow of the ob- 
server's seeing what was passing in the interior, and 
the entrance was completely closed. In a quarter 
of an hour, the bees became sensible of their filia- 
tion, stud showed great uneasiness; all business was 
suspended ; an extraordinary agitation, accompanied 
b\ a remarkable noise, prevailed in every ('pinrtcr. 

All the bees were semi beating their wings with the 
same rapidity as in thing. They were thus inces- 
santly occupied during tin minutes. 'I heir motions 
became then more languid, and, alter being utterly 
exhausted, they fell in succ< ssion to the bottom of 
the hive, till every one of them was in a state of 
eomph te asphyxia. It is remarkable that, at this 
period, the temperature of the hive, which had been 
pnvimisiy at <).V : of Fahrenheit, suddenly cooled 
down to that of the external air. On opening the 
door and tin- top (»f the hive, and establishing a cur- 
rent of air through it, the bees were soon restored to 
animation. 

Jt was proved by this experiment, that the air is rj„ j,. „, 0l ] f 
p*i»eued through the small opening which serves as a of\ * uniat- 
door to the hive, lly suspending light substances 
uear the entrance, the existence of different current'* 
of air wa-> rendered manifest. Alter much reflection, 
it occurred that the violent agitation of the wings 
might have some iinlui nee in proem ing this renewal 
of air. 'I hi-, eonjei lure was continued by an expe- 
riment with a ••kc*** bell, to the aperture of which an 
apparatus was htt«*d, consisting of a small ventilator, 
which eouhl In; moved rapidly round by machine- 
ry. When tlu* ventilator was sit in mc'ion, the 
air within could support the combustion of a < au- 
dio for an unlimited time. Observation further show- 
ed, that souk* bees are actually always employed in 
the office of ventilating the hive; they vibrate their 
wings with great vigour and constancy, producing so 
rapid a movement of them, that they cannot he seen 
except in the two extremities of the arc of vibration, 
which is at least, one of i)0'\ While thus imitating the 
actions of flying, they fasten themselves with their 
u e 


ihu\ 
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Uoe. tect tu the door of tin hive, tlmt. the whole effect 
s,-i of that impulse which, were they at liberty, would 
carry them forwards with considerable velocity, is 
exerted on the air, which is therefore driven back- 
wards in a jiouertul cm rent. Some bees occasion- 
ally perform these ventilating motions on the outside 
uf the hive, near the enhance, hut a still grcatei 
number a.t‘ employed in this office withindoors; 
sometimes twenty are thus occupied at once, and 
each bee <onlinues its motions for a certain time, 
occasional!} fur neaily half an hour, and is then re- 
lieved by another, who takes its place. This is the 
occasion of that humming sound which is constantly 
heard from the interior of the hive when the bees 
are not in a state of torpidity. But it is often heard 
with even more than usual loudness in the depth of 
winter. The warmth of the sun’s rays, however, al- 
ways occasions an increased activity union" the ven- 
tilating bees, ’flu* immediate came of these actions 
is probably some impression made on their urgana 
by the presence of vitiated air: for a bee may be 
made to ventilate itself, by placing near it substances 
which have to them an unpleasant odour, such as 
spirit of wine, or oil of turpentine. 

Tempera- The connection between an ac tive respiration and 
llivc** 10 il temperature is remarkably exemplified in 

bees, among which, in consequence of their collect- 
ing together in large numbeis, the heat is not mi 
easily dissipated, and admits also of bom" easily as- 
certained by the thcruiumctc 1 '. Mr I luntcr found it 
to vary from 7:i’ to si- of Fahrenheit: ami Mr 
Huber observed it on sum 1 occasions to ri^-e sud- 
denly from about <)vi to abovi l Of. 

Vrogrmivii Bees are well lifted, by I heir strut tine, for rapid 
Motion. flight through the air. Tiny possess great imi*a ul.ir 
strength in proportion to their m/c, and their inde- 
fatigable activity in the diileii nl labours of the hive 
is truly astonishing. Aristotle and I ’liny have pre- 
tended that, during high winds, they t ndi a\ our to 
steady their flight by bolding a small stone with 
their feet, by wav of ballast. 1 bis assertion has been 
shown, both bv .Swamnu rd.un and Ucanun. t.» he er- 
roneous, in as far a> it applied to the common bee : 
but there art* other species, which build nests with 
stones and other hard miteii.ds, and which, while 
transporting them for tin- purpose, were piobablv 
mistaken for the honey-bee. 

Sensitive The physiology of the external senses must no- 
Fowers. cessarily \j v- veiy imperfectly understood, in a class 
of animals of a nature so remote from our own spe- 
cies. Thu infinite diversity of churactus pi rented 
to us l»y tlie different tiibes of inxects, as well a*. of 
other animals, naturally suggest the idea that exter- 
nal objects produce, on their sentient organs, im- 
pressions widely different from what they communi- 
cate to ourselves. The notions we form of their 
senses’ must not only he liable to great imu cura- 
cy, but must often be totally inadequate repre- 
sentations of the truth. A more fine organiza- 
tion, and more subtle perceptions, would alone 
suffice to extend the sphere of their ordinary senses 
to an inconceivable degree, as the telescope and 
the microscope have with us extended the powers of 
vision. But they possess, in all probability, other 
organs, appropriated to unknown kinds of impies- 


sions, and which must open to them avenues to Bee. % 
knowledge of various kinds, to which we must ever 
remain total strangers. Art has with us supplied 
many elaborate modes of bringing within our cogniz- 
ance some of the properties of matter, which nature 
has not immediately furnished us with the means of 
detecting. But who will compare our thermome- 
ters, electroscopes, or hygrometers, how ever # elabo- 
rately constructed, with those n fined instruments, 
with which the lower classes, and particularly in- 
sects, appear to he so liberally provided ? The an- Pmirlinn? r>4 
tciina*, which arc so universally met w itli in this class 1,11 Anu»- 
of animals, are doubtless organs of the greatest im- l,If * 
portance in conveying impressions from without. 

Their continual motion, the constant use which is 
made of them in examining objects, the total de- 
rangement in the instincts of those insects which 
have been deprived of them, point, them out as ex- 
quisite organs of more than one sense. To impres- 
sions of touch, arising from the immediate contact 
of bodies, they arc* highly sensible ; but their mo- 
tions evidently show that they are affected by ob- 
jects at some distance. 'I hey are no doubt alive to 
all the tremulous motions of the sun ouiuling air, 
and probably communicate perceptions of some of 
its other qualities. Composed of a great number 
of articulations, they are exceedingly flexible in 
every direction, and can readily embrace the outline 
ofctiiy body that the bee wishes to exannm , how- 
ever small its diameter, and of following all its mov* - 
merits. It is by means of tlie^e instruments that bet • 
art 1 enabled to execute so many works in the in- 
terim of the hive, from which the light nu:*l hi total- 
ly excluded. Aided by these, it builds iis combs, 
pour* honey into its magazines, feeds the Janie, and 
ministers to all their wants, which it discovers and 
judges ot’ solely by this species of touch. 

Tlit anteniKC appear ah?o to be the principal 
memw employed for mutual communication of im- 
pressions. The difit rent modes of contact consti- 
tute a sort of language which appears to be smcip- 
tilde of a great variety of modifications and to be 
capable of supplying at once cvcty species of infor- 
mation for which they have occasion. It is in thin 
way alone that they satisfy thcmsclvi.s of the pie- 
seiice of their queen, or eoninn nieate to others the 
alarming intelligence that she lia disappeared. 

Thu sense residing in tin* antenna* appears to he, Wicni 
on many occasions, supplementary to that of vision, 
which in lues, as m» other msei ts, ■ less pi rfect than 
in the larger in. vials. During the night, therefore, 
they are chiefly guided in their movements by the 
former of these senses. This will sufficiently no- 
pear from observing by inorn-light the mode m 
winch the bi e y guard tin* entrance of the lnve agnm^ 
the intrusion of moths which flutter in the n. igh- 
bourhood. The} acr as vigilant sentinels, perform- 
ing continual rounds near this important post, ex- 
truding their antenna' to the utmost, and moving 
them alternately to the right and to the left. Woe 
to the unfortunate moth that comes within their 
reach. Aware of its danger, and of the defective 
sight of tJie bees, the moths adroitly avoid the 
slightest contact, and endeavour to insinuate rhem- 
m Ives between the bees, so as to get unperceived in- 
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Bm. to the hive* where they riot upon the honey which down nil the flowers which before yielded diem ft Bee. 
they find. plentiful supply, they discontinue their excursions, 

If bees require full daylight for the exercise of phhough the weather be in all respects propitious, 
vision, it' must, at the same time, be acknowledged. Their smell must, therefore, be sufficiently acute to 
that, when they are so assisted, they ppeiir to enjoy enable them to discover the presence of honey at 
this sense in great perfection. A bee will recognise great distances. Direct experiment has, indeed, 
its habitation from great distances, and di6^‘g‘V.*&W proved this to be the cake. Mr Huber found that, 
it at once from many others in a numerous apiary, they proceeded immediately towards boxes, which 
It passes through the air in a straight line towards its contained honey concealed from their view; and 
object with extreme rapidity. On quitting tin? hive, such, in fact, is the situation of the fluid of the ncc* 
it flies towards the field which is most, in flower ; taria in flowers. Some odours, especially the fumes 
and as soon as it has determined bn its course, it of tobacco, and indeed all kinds of smoke, arc highly 
takes as direct a line a* a hall issuing from a musket, obnoxious to them ; this is the case, also, with the 
When it has collected sufficient provision, it rises in smell of oil of turpentine, alcohol, ammonia, the 
the air to discover its hive, and then darts forward nitric and muriatic acids, and several other volatile 


with the velocity of an arrow, and with unerring pre- 
cision in its aim. 

Their perceptions of heat and cold, which are go- 
'i 1 1 PCra ] ly referred to the si use of touch, appear to be 

rnnn*. extremely delicate. In several experiments of Hu- 

ber’s, the influence of the rays of the Min excited 
them to a vigorous action of the wings. It is well 
known, that great cold reduces them to a state of 
torpor, and iuieiior degrees of cold are evidently un- 
pleasant to them. They show* by their conduct that 
they arc sensible of alterations in the state of the 
weather for some time before vve can perceive them. 
Sometimes, when working with great assiduity, they 
will suddenly desist from their labours; none will 
stir out of the line, while all the working-bees thin 
are abroad hurry home m crowds, and press forward 
so as to obstruct the entrance of the hive. Often 
when they are thus warned of the approach of had 
weather, wo can distinguish no alteration in the 
Man- of the atmosphere, (fathering clouds some- 
rimes produce this rfli et on them ; hut perhaps they 
possess some species of liygrometrieal sense, uneon- 
noeted with any impression of vision. It is alleged 
Jli ^ no bee is ever caught in a Midden shower, un- 
less from Mime cause it has wandered very fur from 
»ue hive, or been disabled 1>\ some accident limn 
reluming lo it. ’I here is reason for thinking, how - 
evi r, that much exaggeration has prevailed in the 
statements of autlnns as to the extent of this kind ol 
foresight. 1 1 uher supposes that il is tin,* rapid dimi- 
nution of light that alarms them, for il the sky he 
uniformly overcast, they proceed on their excursions, 
and even tin* lir.-t drops of a soft shower do not 
make them return with any great precipitation. 
p lst( . Their taste is perhaps the most imperii i t of their 

.'senses. They cm r» hardly any discrimination in the 
collection of honey from different flowers. They are 
not repelled by the scent or flavour of such as are 
extreim ly olfeiisive to our organs, and scruple not to 
derive supplies from such as are highly poisonous, 
in some districts in America, it is well known tint 
the honey ueqiiir. s in this way very deleterious pro- 
perties. The qualities of honey are, indeed, observed 
lo vary much, ;u cording to the particular situation 
from which it is obtained. The most stagnant and 
putrid waters, ax we have already noticed, are re- 
sorted to by bees with the same avidity as the purest. 
Jn their selection of flowers tiny are guided by the 
quantity of honey they expect to meet with, and in 
*n runout by its quality. When the scythe has cut 


chemical agents, upon receiving the impressions of 
which, they immediately set about ventilating them- 
selves in the manner above described. But nothing 
excites their displeasure in a greater degree than the 
breath of the spectator; as soon as they feel which, 
they show signs of anger, and prepare to revenge it. 
as an insult. The odour of the poison of their sting 
produces similar effects, exciting them to immediate 
rage and hostility. 

Although it is sufficiently clear that, many insects Smell, 
possess the power of smell, yet the particular organ 
of t.li is sense has never been accurately ascertained ; 
and the opinions of naturalists have been much divid- 
ed on this subject. Those opinions have been sup- 
ported more by argumonts drawn lroin the analogy 
of what happens in other classes of animals, than 
by any direct experiments on insects themselves. 

\Ve know that, in all animals respiring by means of 
lungs, the organs of smell are placed at the entrance 
of the parages of the air ; and it has often been con- 
cluded, that, in like mama r. the stigmata, or the ori- 
fices of the air tubes were the seat of this sense in 
insects. By otheis, the antenna* have been assigned 
as the organs, through which these impressions were 
conveyed to the scnsoriiim. The experiments of 
Huber ha\e proved that neither of these opinions is 
correct ; and have satisfactorily shown, that in the 
Iko this sense n sides in the mouth itself, or in its 
immediate vicinity. Here, indeed, would he its pro- 
per station, if this faculty he intended, as we may 
reasonably suppose il to be, to apprise the individual 
of the qualities of the food, prior to its being eaten. 

WIn'ii the mouth of the bee was plugged up with 
paste, which was allowed to dry before the insect 
was set at liberty, it remained quite insensible to the 
same odours, at w hich it had before manifested the 
strongest i epugnar.ee. 

It is generally supposed that bees possess the sense Healing, 
of hearing. The common practice of making a 
loud noise by drums and kettles in order to attract 
a swarm is founded on this supposition. But the 
evidence is by no means conclusive ; for we foul that 
they are nowise disturbed by a loud clap of thunder, 
or bv flic report of a gun, or any other noises that 
may happen to arise around thorn. It is, however, 
certain, that they are capable of omitting a variety of 
sounds, which appear expri -smvo of anger, fear, satis- 
faction, and other pa^ions. and it would teem that 
they wore even capable of communicating corluin 
emotion- to ouo another in tJu< manner. Huber 
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(tee. ob«wi veil, that the queens, during their captivity, sent 
forth a peculiar sound, which lie supposes to be a 
note of lamentation. A certain cry, or humming 
noise from the queen, will strike with sudden conster- 
nation all the hees in the hive; ami the) remain for 
u considerable tune motionless and stnp^'ed. Hunter 
has noticed a number of modulations ot sound emit- 
ted by bees under tlillbrciil circumstance*. and li .is 
instituted an imjuii y concerning the means employed 
hv them in prothu me these sounds, for an account 
of which we shall ukrlhe reader to his paper in 
the Ph if os oph i < a ! I ') m u u \ . : i / ’on \ . 

Instinct? of If the film turn of sensation in insects he involved 

Bees. i M doubt and obscurity, the knowledge of those 
more interior faculties which arc the springs ot 
voluntary action is hid in still deeper mystery. Bill- 
ion refuses to allow bees any portion of intelligence, 
and contends that the actions we behold, however 
admirably they arc directed to certain ends, arc in 
fact mealy the results of their peculiar mechanism. 
Other philosophers, such as Kcjumur, have gone 
into the opposite extreme, amt have considered 
them as endued with extraordinary wisdom and 
foresight, — as animated by u disinterested patriotism, 

ami as uniting a variety of moral and intellectual 

qualities of a higher ouUr. The truth, no doubt, 
lies between these overstrained opinions; hut it i < 
extremely difficult to decide in wh.it degree ilu so 
respective principles operate in the production of 
the cf’octs we wifnc^. We have been too long in 
the habit of sheltering our ignorance of the cause* of 
ibis class of phenomena, by rcfeiring them indis- 
criminate!) to what is called instinct* to submit to a 
cautious ami patient investigation of the hidden 
spring's of action. The term should proper- 

ly he regarded, not .e denoting a particular and de- 
finite principle of acimn, who-e operation wei.tn 
anticipate in any new or untriid combination of i h - 
ciimslanecs, but as \pre- ive ui‘ m.r inability t<> refer 
the phenomena we contcmplatr n* :m\ pieviously 
known principle. Thus tin actions which an ani- 
mal performs in obedience to the i all- of appelite, 
arc not properly said to he instinctive ; nor can the 
term be applied to actions, which are the const;, 
quence of acquired know ledge, and of which the ob- 
ject is with certainty foi e*u u b\ dm agent. But 
when an animal ads apparently 'imhr a blind im- 
pulse, and produces effects Uncivil t<> itself or to tin* 
upccies, winch effects it could not have previously 
contemplated as icsiiltiug from those ait ion*, it is 
then eiistomaiy to say, that it is under the guidance 
of instinct, that is, oJ'mmiic unknown prim iple of ac- 
tion. It will he proper, tin it fore, to keep ih:s dis- 
tinction in view, in judging of the voluntary actions 
of the low it animals. 

In no depait'.i mt of natural history is it more ne- 
cessary to he aware of the proper import ol the term 
instinct, than in studying the phi ilomcna presented 
!>V the bee; for nowhere is it more diflieult to dis- 
criminate between the regular operation of implant - 
id motives, and the result of acquiied knowledge 
ami habits. The most striking feature of their his- 
tory. ;uui tile one which apparently lays the founda- 
tion for those extraordinary qualities, which rai'« 
them above the level of other insects, is the disposi- 


tion to social union. It may in general, indeed, bo Bee. 
remarked, that animals which associate together so 
as to form large communities, display a higher de- 
gree of sagacity than those who lead a solitary life. 

Tins is especially observable among insects. The i 

spider and Formica fro nit may exhibit particular talents, 
or pietist 1 particular stratagems in the pursuit and 
capture of their prey ; but their history is limited to 
a single generation, and embraces none of those in- 
teresting relations, which obtain between individuals 
composing the gregarious tribes, Mich as the ant, the 
wasp, and the bee. Among these we trace a com- 
munity ot’ wants and desires, ami a mutual intelli- 
gence and sympathy', which lead to the constant in- 
lei change of good office*, and which, by introducing 
a systematic division of labour, amidst a unity of de- 
sign, leads to the execution ot' public winks on a 
scale of astonishing magnitude. The attachment 
of bei s to their hive, winch they defe nd with a cou- 
rage and self devotion truly admirable ; their jea- 
lousy of intruders; their ready co-operation in all 
the labours required for the wilfare of the commu- 
nity ; their tender care of their young ; the affection 
and homage which they hi stow on their queen, and 
winch they manifest on all occasion.? in the most un- 
equivocal maimer, — imply qualities such as we lould 
hardly pi rsii.nle oiii'm Ives could animate .1 nu re 
instil, on which wt aic in the habit of proudly look- 
in}; (1 mil as placed in one of the iovusi oidiis of 
fie ill d I ) i ings. 

\fo shall conUnt uiiisclvo', at present, with these* 
general observations, as llie instances whn h serve 
to illustrate their moral and intilUetu.il character 
belong piopcrlv to the history of the ditkivnt pio- 
Cc'scs they follow in the coiMructuin of flu ir combs, 
tin. hatching and lvaring of their piogmy and the 
mode of conducting thvir migrations. To the*e 
subjects, therefore, we riiull now proceed; and in 
order to present the most omm tied and comph to 
account oi their economy, we shall begin the history 
fioin the period when a new «-warm h»s ju.-t oeeupiid 
a hive, and when all the arrangement* for their ha- 
bitation, anil lln; construction of tin* nlK m which 
tin ir iggs and provisions aic to he deposited, are yet. 
to be elk i led. 

The fn\-t cure of the laboi; mg-hus on tlieii set- P h-jj.'.i.o 
tleim nt in tin ir new abode, is »o chan it nut tho- d" 11 1,1 d** 
roughly, \\ bile one set of bees is tims employed, ,v ‘* 
anothu is distnbuted about the country, m nrik r to 
procure the propi r materials mr blocking up the 
small holes ,e d chinks of the hive, and for laying a 
firm Inundation lor the edifice, wh»ch i- to be con- 
stituted within if. The siihstam e which «s p mei- 
pally employed in this pr» -lii i »i n.if y stage is /bo;- »//.*, Nature and 
a species of glutinous resin of an agri* able aromatic of 

odour, and r« ddish brown colour, in pioccss of time Bropous . 
becoming darker, and acquiring a firmer consistence. 
According to the analysis of Vamjuelin [M/m. Su < . 

Agricult. Dcpurtcm. Sc/nr). it. is composed chiefly 
of resin, with a small proportion of wax, and of acid, 
and aromatic principles. It is soluble in alcohol, 
ether, and oils, both fixed and volatile ; and tinges 
the solvent of a beautiful red colour. Cadet has 
since ascertained in it the pre*t nee of benzene and 
gallic acids, llcuumur hud not been able to dis- 
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lie-**. cover from what plants the bees collect this sub- 
stance, ltiem asserts, that it is chiefly from pines 
and other trees of .the fir kind. The recent obser- 
vations of lluber have assisted in the solution of 
this question. On placing branches of die wild pop- 
lar tree before the hive, lie found that the boos 
eagerly seized upon the varnish which exudes from 
the biid^ ; and examining the chemical properties of 
tin’s varnish, he identified it with the propolis, with 
w hich the inside of the hive is lined. 

Mode of its The propolis adheres so strongly to the legs and 
Applied- feel of the bee which has collected it, that it cannot 
,,wu " ho detached without the assistance of its fellow la- 
bourers. Tor this purpose flic 1 bee that is loaded 
presents its legs to tile workers in the hive, which 
carry off with their jaws this adhesive subsiance, and 
immediately apply it, while \et ductile, all round 
the interior of the line, anil particularly over all the 
projecting parts ; hence it* name, of (ircek deriva- 
tion, .signifying hr fun* Ihe c>(y. In like manner ail 
the foreign bodies that are introduced into the com- 
mon habitation, and are Loo heavy to he rrmov d, 
arc covered over with tin-, ruinous substance. II a 
snail, tor instance, diould happen to introduce itself 
into the hive, after dispatching it with then stingy, 
they encrust it over with propolis. Mr Knight lias 
observed that, besides propolis, bees will occu'ional- 
ly carry home, and employ as cement, other sub- 
stances, having the same glutinous propciln.-. * lie 
froqurnrh covered tin* decorticated parts of trees, 
on winch he was making experiments, with a c< mom 
Composed of hoc— wax and turpentine ; and in the 
autumn, has observed a great number of bees occu- 
pied in earning oil tlii> Mile lance. They detached 
«t rtnm the t 1 ee villi their fur. i p-, and the little por- 
tion t hu- o.itriiet d then hoiisuired 1)\ the first 

to the m vend ieg, by wim !i it was deposited on the 
thigh of the thiid, proei-cly in the same manm i a% 
tin pollen ot* il-o.Lis i, (oliictid and dun'll rred. 
\\ hil-t the !)i'o well* employed in the collection of 
tins sub lance, Mr ke.glit hud ni.my opporiuuilies 
of oh-erviug the peue* ml and p.*tient disposition of. 
tin in a> individual', which Mr Hunter had uKo, in 
feme mc.i'iiro, noticed. When one bee had eolleet- 
k d it,-, loud, and was just prepared to take flight, 
another often < umc behind it, and dcspoihd it of all 
it b.al collected. A -ccoml. and eu n a third loud 
wis eolkeud, and lost m the same manner ; and still 
the patient in-ed pui'.ieil its lanour, without be- 
having any symptoms of impatience or resentment. 
When, lmwwer, the hive is approached, the bee ap- 
pears to be the most iintahle of all animals, mid is 
.■minuted with the, most vindictive spirit nguir.'f a 
public cm my, without displaying any peculiar hosti- 
lity in the revenge of a private injury, 
fmistinc- The next object of their labours is to prepare the 
t -f in oj t hr combs, which are to he the receptacles for the eggs. 
Combs with which the queen is pregnant, and which are now 
about to be laid. The material employed for#Ius 
purpose is not propolis, but wax , the production of 
which, by secret mu from a particular set of bees 
who foul largely upon honey, was formerly explained. 
The bees are, for this purpose, actively employed in 
collecting honey, and in imparting it to their com- 
panions in the hive, who, when they have filled their 


crops with it, hang together in a thick cluster from Bee. 
the top of the hive, and thus* remain in a state of in- 
activity for a considerable period. During this time, 
the secretion of wax is proceeding, and may he seen 
collected in lamina* under the abdominal scales, 
whence it is removed by the hind-legs of the hoc, 
and transferred to the fore-legs, and from thence 
taken up by the jaws. In tin’s operation, tiny are 
often assisted by their companions, who even direct- 
ly seize upon the wax from under the abdomen of 
those who are before* them. When a suflicient quan- 
tity of materials lias thus been collected together, 
the process of building is commenced. Hut, in order 
to understand the subsequent operations, it is neces- 
sary to have a correct idea of the form of the cells 
which compose the combs. We shall, therefore, pro- 
ceed to give some account of their structure when 
they have attained their perfect state. 

The combs of a hee-lnve aie formed into parallel Form of the 
and vertical strata, each of which is about an inch Combs, 
in thickness, the distances between the surfaces of 
each being about hall’ an inch, an interval which 
serves for the parage of the bees over both surfaces. 

They generally extend the whole breadth of the hive, 
and often descend the whole length, from the top to 
the bottom. They consist altogether of thin parti- 
tions, which inclose hexagonal cells about half an 
inch in depth, and a quarter of an inch in diameter, 
opening on both surfaces of the comb, uad closet 1 by 
a partition common to those on both sides, and which 
occupies the middle distance between the two sur- 
faces. riii, partition is not, however, a pi, oil. but is 
composed of a collection of rhomb'. Thn e, and 
sometimes four of these i bombs, inclined to one an- 
other at a certain angle, form the bottoms of each 
cell, winch thus lias tile shape of a flattened pyramid, 
of which the ba.M' is towards the mouth of the cell. 

The geometric form of cut h individual ctll K, there- 
fore, a hexagonal pi ism, terminated by a trihedral 
pyramid; the three sides of which pyramid arc 
rhombs, which meet at the apex 1>\ their obtuse 
angles, find, forming oblique angles with the sides of 
the pi ism, truncate a portion ot llnse, and convert 
them from rectangles, which they would be in a re- 
gular prism, into trape/.iunis. Of the two angles of 
these li.ipcznnns. adjoining to the base of tin pjru- 
mid, one muM. be mute and the other obtuse; the 
acme angle of one tiape/ium being next, to the acute 
angle of the adjoining trapezium, and the obtuse 
angle being in like manner next to another obtuse 
angle ot tin providing trapezium; so that, in going 
round tin* b;iv\ ue unit with pairs of acute and of 
obtuse angles alternately succeeding each other. 

The two adjoining acute angles of the Ljpezia arc 
adjoining to u\u of the ttrumud rhumbs, which lure 
present their unite angles : so that sit these point*' a 
solid angle of lour planes is formed, all tin* angles 
being acute. Kuch pair of obtuse angles of the tra- 
pezia, on the other hand, are adjacent to the ohtuse 
angle of one of the i bombs only; thus i (imposing a 
solid angle of three plain's, of which the angles 
are all obtuse, and these two kinds of solid angles 
succeed one another alternately all round the base 
of the pvrnmid; there being three of each kind, and 
six in all. The. axis ol’ each cell coincides, not -with 
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Ber* the axis of the celt on the opposite surface, but with 
^ one of it« angles, so tli.it each of the three obtuse 
angles, at the base nf the terminal pyramid, corre- 
sponds to the c entral parts of three of the cells on 
the opposite side; and cadi of the sides of the p} Tu- 
mid, which closes a cell oil one side, rnuhiliuti k, in 
part, to the closing of tluve of the cells on flic op- 
posite side. W'e nut) ea-ily satisfy oiirstlvefl that 
tills is the case, by piercing the centres of each of 
the three plain's which close the bottom of si cell, 
with-' a small pin, when, on mining the comb, the 
three pins will he found to have parsed into three 
different cells on the opposite side. 

OwnHiic A structure of this kind i* obviously the one of all 
lb opr i f u\s others calculated to afford the gi cutest space for 
the ( 4>at -|j eel), with the same expellee of materials. It is 
easy to perceive, in the Ui si place, that, in a piano 
Mirl'ace, when a number oi* small spaces are to lie 
divided by partitions, the hexagonal form is the one 
which comprehends the largest space compatible 
with the extent of the lines which inclose them, 
1'or the equilateral triangle, the squares and the re- 
gular hexagon, are the only regular forms that ad- 
mit of being joined tngither m the same plane 
without leaving interstices; ami the proportion of 
the area to the periphery in cvciy polygon, in- 
creases as the figure consists of a gi inter number of 
Sides, and is therefore greater in the hexagon than 
in any of the other two The Innh of this piopo4- 
tion was perceived bv Pappus, and even its applica- 
tion to tin* subject of the honeycomb was madr by 
tliaf ancient gi omen ician. Hut the <!• tc rmination 
of the form and inclination that should In* given to 
the partitions which close the bottoms of the eells, 
jiiid which m. ly of course belong equally to fho>c on 
both sides of the comb, is a problem much more? 
complicated nnd difficult of solution. It has exer- 
cised the skill of M*\cr.»l modern mathematicians of 
gre.it eminence; and has generally been resolved 
by the assistance of the infinitesimal calculus, nr the 
nit thuds of maxima and niminia. A mistake has 
some tunes been committed in supposing that the ca- 
pacity of tile Cells would be atiectcd by varying the 
inclination of the paititions, whereas, if abstraction 
be. made of the thickness of these partitions, all the 
space which is gained on the one ,-ide must lie ob- 
tained at the expence of the apace on the other, and 
the Hum total will therefore remain the same. This 
error has been pointed out by Le Sage of (iernv.i. 
find also by others. The whole que-hou, there- 
fore, resolves itself into that of the form producing 
the greatest saving of nialetials. Ktenig, the pupil 
of the celebrated Bernoudli, calculated that the 
Angles of the rhombs, whieli should answer llm con- 
dition, must be 1<)()" 2(> f , and 70 ° :U*\ Craimr, 
professor of matliematics in the University of Gene- 
va, has given a veiy elegant demonstration of this 
problem, from which it results that tin* obtuse angle 
of the rhomb must be such, that its half has for its 
tangent the square root of 2. This is the case with 
the tingle .54" 4P 8"; the two angles of the rhomb 
an therefore 1 0[) n 28' I and 70° :iV 14". It fol- 
lows, also, that the two diagonals of this ihomb a»e 
to one another in the same proportion ns the side and 
diagonal of a square, that u, as 1 to l.4142Kl"d;2;» > 7 9 


&c. It !s also another consequence from the same 
data, that the angles of the trapezia forming the aides S ^V" 
of the hexagonal prituu adjacent to the rhombs, are 
precisely equal to those of the rhombs themselves, 
and that the solid angle formed at the apex of the 
pyramid, and w hich is composed of those equal ob- 
tuse angles, is precisely equal to each of the three 
angles at the base, w hich are also formed <of thrie 
obtuse angles. It is also true tlm* these are the 
only angles which will give this perfect equality. 
Maraldi had already made the s«me rcruaik; and 
assuming this principle of the (quality of the angles 
as the busi- of this reasoning, had calculated tin m 
on this hypothesis, making them lujf 28' and 70* 

,'J2', which is nearly accurate 'lo the same au> 
thor we are indebted for the comparison of the re- 
sults of theory with fact, by the admeasurement 
of the actual angles of the honeycomb; these lie 
states to he about IIO 1 ' and 7<f‘» whieli is as near 
an agreement with theory as could well be expected* 
lluM'ovidi, w ho lias also given a solution of the 
same problem, conceives that the equality of incli- 
nation of the planes gives gi eater facilily to the con- 
struction of tin* comb, and might, therefore, he a 
motive of preference, independently of the greater 
economy of wax. Maelaunu has exercised his abi- 
lities in resolving this problem, ami lias clemonstiat- 
ed, by Miuple geometry, that the most advantageous 
lonfi that which w Milts from the supposed equali- 
ty of tin* three pl.n e angles firming the solid angles 
at the base, lie estimates the saving of* wax by 
partitions so eonsttucted, above what would he re- 
quired for a llat partition, at one-fourth of the wax, 
winch would he wanted to eonqih te the ti unrated 
sides of the o IK, .so a^ to form them into rectungh s. 
L’Huillcir, in flu* Mmioiix nf the llvrhv AottUw»f % 
has given a deiiiOiistr.it ion which is rem.nkahle for its 
simplicity, and for its involving none but elementary 
proposition* ; he values the economy of wax at / r 
of tin* whole wav employed. Le Sage, as appears 
from the life of that philosopher by IVottssor Tre- 
ves! , has shown that t lii'- cclchiutcd problem reduces 
its if to tin* linding the angle at which two planes 
with a given intimation (sm li as 120") can bo rut 
by a third plane, so a* to make all the angles result- 
ing from the section equal t-' one another. 

lbit a more essential advam .go than ( ven the eco- 
nomy of wax result* from this stiucture, naimlv, that 
tin* wiioh fabric has much greater strength than if it 
w ere composed of planes, at v^ht angles fe ono an- 
other; ami when we consider the weight they have 
to suppoit when stoicd with honey, pollen, and the 
young brood, besides that of the bees tin nisch es, it 
is evident that >1 length is a material requisite is the 
work. 

It has often been a subject of wonder how such 
diminutive insects could have adopted and adhered 
to so regular a plan of architecture, and what prin- 
cipfcs can actmteso great a multitude to yn-operate 
by the most effectual and systematic mode in its 
completion. Button has endeavoured to explain the 
hexagonal lbnu hv the uniform pressure of a great * * lf 
number of b< es all working at the same time, < xerf- 
cd equally in all directions in a limited space; and il- Cumte. 
iustrates hi* theory by supposing a uumher of similar 

if 









v ’>’0 ° ■' 


# »ce- cylinders compressed together, dud taking the form of 
. hexagonal [$rism$ by the uniform expansion of each. 

The analogy of the forms produced by the law of 
crystallization, — of the figures assumed by various 
parts in the animal and vegetable vvor* \ such <is the 
skin of the bat, the inner coat of the second stomach 
of ruminant quadrupeds, — is also adduced by this cap- 
tivating, Jhut superficial writer, in support of his ar- 
gument. However plausible this theory may at (irst 
sight appear, it will not stand the test of a more se- 
rious examination. The explanation he has attempt- 
ed applies no farther than to the inclination of the 
titles of the ceils ; but. he did nor lake into account, 
perhaps from not having studied the subject mathe- 
matically, the inclinations and form', of 1 the planes 
which close each cell, and so curiously conspire on 
both sides to seVvc a similar office, while they at the 
same time accurately fulfil a refined geometrical con- 
dition. Hut it is sufficient confutation of the whole 
theory to show, that it is directly at variance with 
the actual process employed by the bisects in the 
construction of their combs. 

Mode of It might he supposed that hoes* had been provided 
ili- a Con- by nature with instruments for building of a form 
diuiMou. somewhat analogous to the angles of the evils; hut in 
no part, either of the teeth, antenna*, or fiet, can 
any such correspondence be traced. Their shape in 
no respect answers to that of the rhombs, which are 
constructed by their means, any more than the chisel 
of the sculptor resembles the statue which it has 
car\cd. The shape of tin* bead i<, indeed, triangu- 
lar, but it*. three angles arc acute, and different from 
that of tin* planes of the eel!.-. The form of tin* 
plates of wax, j<- they art* moulded in the pouches 
into which this snlvtaiuv is secicted, is an irregular 
pentagon, in no respect alibi ding a model for any of 
tin* part s* whii h compost the honeycomb. Hunter, 
observing that the thiehmss of the partition was 
nearly equal to that of the scale of wax, thought tliuf 
the bees apply tlic** e ^calcs immediately to the forma- 
tion of the partition, by meiely ci melding them to- 
gether, Kcauinur, notwithstanding the use of glass 
hi\is, had not been able to discovu the mystery of 
their process of architecture ; blit inferred, from w hat 
lie miw, that the wax wa-* rejected from the stomach 
in the form of a white frothy liquor. No naturalist, 
indeed, prior to Huber, Jn?d been able to follow ihe-o 
insects in their labours, on account ol their crowding 
together in a thick mass while tiny are building, 
but the expedients resorted to bv that ingenious phi- 
losopher have unfoldid the whole process, which ho 
has givi n with great detail in the sicond volume of 
^ his Observation* sur /c\ Aht tiles. Huber witnessed 

the whole of their actions, and saw that, each bee 
drew' out, with its hind feet, one of the plates of wax 
from under the scales w here it was lodged, and, carry - 
ing it to the mouth m a vertical position, tinned it 
round, so that every part of its edge was made to 
pass in succession under the cutting edge of the jaws ; 
it was thus soon divided into v ery small fragments, 
while at the same time a frothy liquor was poured 
upon it from the tongue, so as to form it into a per- 
, fcctly plastic mass. This liquor guve the wax a 

whiteness and opacity which it did not possess origi- 
nally, and rendered it at the tame time tenacious and 


ductile. A quantity of wax thus prepared for \iie is 
accumulated, and applied to farther the work in the 
manner we arc presently to describe. 

But, in considering the process by which the comb 
is fo.med, a circumstance should be pointed out, 
which seems not to have been particularly noticed by 
any author except Huber ; and yet it is one of essen- 
tial importance in studying their process of architec- 
ture, — it is, that the first row of cells, on either side, 
are of a form very different from that of the subse- 
quent rows. As they take their origin from a plane 
surface, two of the sides necessary to complete the 
hexagon art? cut off by this plane, so that the gene- 
ral form of the orifice is pentagonal ; anil the bot- 
tom of the cells on one side are composed of two 
equal rhombs only, and, on the other side, of two 
trapezoidal planes, with one rhomb. Such a modifi- 
cation of shape was necessary, in order to prepare 
the way for the regularly formed cells which were to 
follow. 

The foundations of the combs are laid by the bees 
raising a solid block or plate of wax, of a semicircu- 
lar form. *!u this they scoop out a small vertical 
channel, of the size of an ordinary cell. The sides 
of this channel are then strengthened by additions 
of wax. On the opposite side, two other channels 
are formed, one on each side of the plane opposite 
to the former channel. The extremities of these 
channels, which at first present a curved outline, are 
then fashioned into straight walls, forming an angle 
at each vertex. The bottom of each cell being thus 
sketched out, the design is completed by raising walls 
round the sides. Dillerent bees generally work on 
the opposite sides at the tame time, and appear to 
Iiavesome perception oft lie thickness of the partitions, 
and of the situation of the opposite walls, in which they 
are perhaps guided b) slight prominences, occasioned 
by the depressions which correspond to them on the 
other side ; and they scrape oil’ the wax in those 
plaees where its thickness is greatest; that is, where 
the bees on the other side had accumulated mate- 
rials. In this way, then, in constructing the succes- 
sive rows, the axis of each cell will be found to oc- 
cupy the most retiring parts of the partition, and 
will he opposite to the junction of three of the op- 
pose cells. 

Soon after the bees have completed the founda- 
tions, and constructed a few of the cells of the cen- 
tral comb, they begin two others, one on each side, 
at the proper distance, and in this manner continue 
to form others in succession, in proportion as the for- 
mer are advanced. Their object, at first, seems to 
be, to extend the surface of the work, so as to ad- 
mit of the greatest po«*>iblc number of workers being 
employed at one and the same time. In tin’s way, 
then, the work proceeds from all points at once, new 
cells being begun before the former arc completed, 
so that the whole comb, while it. is in progress of 
construction, has a semi-lenticular shape, broader at 
the top, and tapering below and towards the sides. 

It extends downwards, however, more rapidly than 
in any other direction, and its surfaces do not be- 
come parallel to each other, till the last stage of the 
building process. When flihx i** completed, the whole 
is further strengthened by an additional coating 
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Bte ’ ^ of propolis, round the margin of all the cells ; and 
tin; junctions of every plane, both of the sides 
and bottoms ol the cells, art; also soldered together 
hy a lining ol the , same substance. The digest of the 
combs are also secured in their situations by being 
glued to the side ol the hive, and supported bv fresh 
abutments ol propolis. Smm times amixtmeof wax 
and propolis mannlaeturec! by ihe bees themselves, 
is employed as the cementing material, 'ihe first 
Coaling of this compound .substance i'* denominated 
( t/wtun.s/s by »’Jiny t ami described u.s having a bitter 
taste; the second, or the /V'oif#./. y of the same 
author, is stall'd to he of a thinner t on.-ixteuce, and 
more adhesive than t he fumici ; uhile the third sub' 
stance or piupoli-. is comj.leteU solid. 

The cells iccentlv const rut ted are perfectly 
«hite, (>uf in a short time they are found ol a yellow 
tint, which becomes gradually deeper, and when 
very ancient give.-* them a duik hrouncM. It is 
therefore easy to distinguish in a hive the successive 
periods of formation of different portions of the 
comhs. from the researches of Holier, it appears, 
that these variations of colour are not owing to anv 
changes in the w a\ its* U. but to additional coalings 
of a peculiar varnish, consisting ol propolis ami a 
colouring maim. The latter diilers materially from 
propolis, being wholly insoluble m alcohol. It lo.^es 
its colour by the action ol' nit i ir acid, or the light 
of the sun. if-, origin has not yet been discovered ; 
iiei has the mode m which it is applied been ideally 
made out ; alf/iough Hither presumes, from his ob- 
servation-., that they spread it by means of their 
mandibles, which he ha> seen them nib agniiiM tin.* 
sales of (he cells, while they acquit ed a yellow co- 
lour horn the operation. 

KlS ..S'" 1 ' «f Ihr archiu-ri.in.1 

C.flls. tauoius ot the bee. \ number ol modifications are 
however nut with, adapting them to various pur- 
poses and to new cficnmst.mees. 'I he cells are re- 
quired to be of ditfcrcut sizes for the reception 
ol diflerent sorts of eggs and larva.*, 'flic smallest, 
which are also the most numerous, are appiopnated 
to the t ggs of the working-bees; a larger son u- 
ci iw those of the males; and a small number of 
xvl y luge celJs are destined tor the education 
t,u ‘ U'ling ipieens, and aie therefore called 
royal (ills, 'ihe first set an eenciallv k 'j J bins in 
depth, and \ in diameter; the second are from 7 
f () 7.' an .. m depth, and 1 Jtlis in diameter ; while 
the royal ceiU are above one inch dci p, one-third of 
an inch wide, and their walls about one-eighth of an 
inch in tliickiuss. ( );her ci IK. again, are s< t apart 
as magazines of hom y, or of pollen ; they .ere made 
twice. is deep iis the eonmion cells, and f lu-ii axes 
are inclined to the liori/.on, so that their mouths aie 
in the highest part, and their liquid contents mav be 
more easily retaim-d. When these me tilled, ‘they 
are closed up hy the bees with a wail of wax, and 
opened only when necessity requires. 

The regularity of the cells is often disturb*-,! j n 
consequence of the admixture of rows of larger 
cells with those of smaller dimensions; hut tin py- 
liuiiidal partitions are adapted by Micco'Mve gi.uia- 
Cells of turns to these changes; so that in many id^s of 

r dsi ion. what may be called cells of transition, the bottom 


presents four planes instead of three?, two being tra* Be**' 
peziums, and the other two irregular hexagons* 

These irregularities are met with chiefly in the 
combs most distant from the central one. When an 
abundant supply of honey induces them to L y up a 
large quantity in store, they Inuld up for this pur- 
pose the walls of common cell* so as to give them a 
greater depth. The royal ceils arc oflin iai*-eil 
from the ruins of a number of other cells. vThich are 
destroyed to make room for them; they are usually 
built on the edge of some of the shorter combs, and 
often in the very ci litre of the hive. Sometimes there 
arc but three or four of them ; at otlui tunes t h-ven, 
or even fourteen, have been counted in the same 
hive. 'I hey are lormui of a mixture of propolis and 
wax; their form is oblong, re>» mblinj tlu! of a 
juar; their position is «dwa\s v<rti<\tl, w> si.it when 
they ari-e from amidst otln r cells, t).,\ pi ia d 
against the mouths of those cells, and pr-jpet be- 
yond tlu* common surface of the comb.- ’Jln.v aii 
pcrlU t ly .smooth on tin- imu i Mtrfuec. while tbiir 
outer side is covered with a kind of In \ igon.i) lict- 
work, as j| they wen* intended lor the foundation of 
regular cells. 

As soon as a Miliicient number of evils h i\v been |v j. . r, . 
(onstiucted, till* queen I teg ills to deposit hi i »■": 

III tho^e lh.it have been impregnated t!n. j.iiudm^ 

\ ar, the oviduct* begin to ‘-well eailv in the vpnn;;, 

V .lb.it by the month of \|.u\h tbev an* n ,idv r*» 
come lortii. The quccn-ln e is tliuefere ihe ear- 
liest breeder of .my itist cL we aie -e-.p del wuh. 

Hut the young quccii' an* e.ipal)ii ef I.iwg egg' 
tliii ly -six hours altei impn giinlino. I r npjv \i . n, 
b«* now well ascertamid bv the e\pc lanoiiN m* Hu 
her, that '■he is iiw.ue of tin u.uiuc «*f th.o cl;.- hi 
is lay mg. and deports cat h in the 1 mil ofu Si adap? 
i ,( l to receive it. She may be cvmiuuig alt* i- 
tiveh the capacity ol the cell before laving ft r egy. 

She passes thus from one cell to another, allowin': 
herself baldly any inteiv.d of repose. She cnmmonlv 
lavs two hundred eggs in a day ; but if' tin wiatluY 
be warm, and vegetation luxuriant, she will Ia\ a 
mucli greater number. The « old of autumn mis- 
pcmU this process. The eggs first ptoducid are 
fhose of labouri rs, and their deposition contimu s for 
tin nr twelve days, duioi • which interval, the work- 
ing-bee-, aie busily emp'ovui in con^ii noting tlie 
larg<*r it b’s-. The quoin neu acquires a mn»id<-ru- 
ld- ineie-tM* of s ze, so :«s to walk with diliieultv. 

She then Jays male cog-? m the largo cells, during’ a 
period i r from sixtei a to tvvi nt v-four dav s. They 
are nmmious limn the former egg.', in the juo- 
portion (*f one to thirty . 

These iiuhuiirious insects liov* .set about i an^truef- 
1,1 n royal cells ; and the queen-hoe, having finished 
her deposition of male eggs, begins again to lav those 
ol the common bees ; mid finding royal cells open for 
their reception, deposits a single egg in each, but 
only at intervals of one or two days; the common 
cells receiving those Juid in the meant one. When 
the hive is not sufficiently numerous, or (lie season 
lias been unproductive, no royal cells aie formed; 
and the education of a queen is not attempted. 

As soon as the eggs are deposited, the bees eager- XomiHli. 
ly seek for that specie* of nourishment on which the ,m nt ol ’- ; »t 
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* Bee. larva ib to be fed. This consists of pollen, with a pro- 
portion of honey anti of water, which is partly di- 
gested in the stomachs of the nursing hues, and which 
is made to vary in its qualities according to the age 
of the young. Pollen is afforded 1 ■ flowers in the 
spring in such abundance that, the bees of a single 
hive will often carry home above a pound of lliis 
enbstanye in one (lay. The eggs of bees are of a 
lengthened oval shape, with a .slight curvature , and 
of a bluish white colour. They are hatched without 
requiring any particular attention on the part of the 
bees, except that of keeping up a proper tempera- 
ture ; in whieh case, three days are sufficient for the 
exclusion of the larva. The larva lia^ tin* appear- 
ance of a small white worm without feet, which re- 
mains generally coiled up at the bottom of riie evil. 
The nursing bees feed it with great assiduity, with 
tin* knul of j- llv ahov»* described, and in every 
respect exhibit the greatest attachment for them. 
Mr flunk 1 ! says that a young bee-maggot ni-ght 
easily he brought up by any person who would he 
attentive to feed it. ft may he seen opening its two 
lateral pincers to receive the food, and then ^wallow- 
ing it. it gro\\:> up. it easts its cuticle, like the 
larva* of other in^ei ts In the course of five or six 
days, it has alt. lined Us lull size, and nearly fills the 
cell in which it is lodged : it now ceases to eat, and 
the bet n close up its evil with a covering of wax, or 
rather counting of a mixture of wax and propolis, 
which they possess I heart of amalgamating together. 
During the next thirty -six hours, the larva i< en- 
gaged m -pinning iiseoioon ; and in three days more, 
it is converted into the state of pupa or chrysalis. 
In this state it is perfectly while, and every part of 
tin* future bee may he distinguished through its 
tiansparent enuring. Jn (fie course of a week, it 
kars .'Minder it- investing membrane, makes its way 7 
through the outer will of its prison, and ('merges in 
its perfect form. Reckoning from the time that 
the egg is laid, it i** only on tlu* twentieth day of its 
existence that ihi l,i-t metamorphosis is completed. 
No sooner ha- if tlni- emancipated itself, than its 
guardians assemble round it, caress it with their 
longues, and supply it plentifully with food. They 
clean out the cell whieh it had been occupying, 
leaving untouched, however, the greater part of the 
web, which thus serves to bind together >till more 
firmlv the sicks of the comb. The colour of the 
bee, when il quiN the cell, is a light grey; it re- 
quires two d lv- Ik fore it can attain sufficient strength 
for living. Tli • iik i.imorpho-e* ol* tie* male-bee 
follow the s.u.k pi ogress, hut require a few day - 
longer for tin ir completion, ocutpying about twenty- 
four days fiom tlu* tune of the egg being laid, to tin.* 
at'amment of the pi i feet state. 

("s lit The egg- (h posited in the royal cells an 1 precisely 
iKirru- • s i | nilar to those of the working-bees, and might he 
substituted the one lor the other. The larva arises 
from n pi\ eiselv m the same manner, and does nut 
differ from fie* iur\a if the workers. Hut the atten- 
tion of the nursing bee 1 is more incessantly In stow- 
ed on them ; 1 1 it* v are supplied with .1 peculiar kind 
of food, which appears to be snuie stimulating than 
that ofnrdiiniy bee-. It has not the same mawkish 
taste, and i- evidently acescent. It is furnished to 
\ ol. 1 1 . iwk r i. 
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the royal lam in greater quantities than it can con- ft**- 
some, so that a portion always remains behind in tlie^^V^ 
cell, after their transformation. The growth of the 
larva, and the development of all its organs, are very 
much accelerated by this treatment ; so that in five 
days, it is prepared to spin its web ; and the bees 
enclose it by building up a wall at the mouth of its 
call. The web is completed in twenty-four !• >ur.s ; 
two days and a half ate consumed in a slate f in- 
action, and then the larva transforms itself a 
pupa. It remains between four ami five days tics 

state; and thus, on the sixteenth day alter ui< egg 
has been laid, it has produced the perfect insect. 

When this change is about to take place, the bees 
gnaw away part of the wax covering of tin* ceil, till 
at las>t it becomes pellucid from its extreme thinness. 

This nuist not only facilitate the exit of the fly, hut 
inav po^ibly he useful in permitting the evaporation 
of the superabundant fluids. 

lint the queen-bee, although perfectly formed, is Wivalwhip of 
not always at liberty to come out of her prison ; for t,l ° ^ uecilB * 
i f the queen mother be still in the hive, waiting a 
favourable state of the weather to conduct another 
swarm, the bees do not suffer the young queens to 
stir out. they even strengthen the covering of the 
cell hy an additional coaling of wax, perforating 
it with a small hole, through which the prisoner can 
thrust out its trunk, in order to he fed by those who 
guard it. The royal prisoners continually utter a 
kind of plaintive song, the modulations of which are 
said to vary. One consequence of their detention is, 
that they are capable of flying ns soon as they are 
set at Hbcrty. But the motive of this proceeding, 
on the part of the bees who guard them, is to be 
found in the implacable hatred which the old queen 
hears against all those of her own sex, and which 
impels her to destroy without mercy all the young 
queens that come within her reach. The working 
bees arc, on this account, very solicitous to prevent 
her even approaching the royal cells, while thne is 
any prospect of a swarm being about to take place. 

They establish themselves as a guard around these 
cells, and, forgetting their allegiance on this occa- 
sion, actually heat her off as often as she endeavours 
to come mar them. If, on the other hand, the 
swarming season is over, or circumstances pre\cn! 
any' farther swarms from being sent off, the hers do 
not interpose any obstacle to the fury of the old 
queen, who immediately begins the work of destruc- 
tion, transfixing with her stmg, one after the* oilier, 
the whole of flu; royal brood, while they lire yet 
eonfined in their cells. It is observed hy Iluher, 
that the royal larva* construct only imperfect co- 
coons, npi n behind, and enveloping only the head, 
thorax, and first ring of the abdomen, and con- 
ceives that the intention of nature in this apptuent. 
imperfection, is that they may he exposed to the 
mortal sting of the queen, to whom they may he 
given up js a sacrifice. 

When the old queen has taken her departure 
along with the tirst swarm, the young queens are li- 
heiated m succession, at intvnah nf a few days, in 
order to present their attacking and destroying one 
another, which would he the infallible consequence 
of their meeting. This exterminating warfare is 
v f 



226 


BEE. 



prevented by the vigilance of the bees who guard 
them, so long as new swarms are expected to take 
place. When a young queen is liberated, she is, 
like others of her sex, anxious to get rid of her 
rivals, and even at that early age seeks to destroy 
her sisters, who are still confined in the other royal 
cells ; but. as often as she approaches them she is 
bit, pulled and chafed without ceremony by the cen- 
tinels. Hut when the season is too far advanced for 
swarming, or when the hive is too much exhausted 
in its population hy the swarms that have already 
been sent olf, they no longer interfere in preserving 
peace, and the first that acquires her liberty pro- 
ceeds to the massacre of all her rivals, if two or 
more queens should happen to i*-suc out at the Mime 
moment, they mutually seek each other, and fight 
till one i- killed; and the survivor is immediately 
received as the sovereign of the* hive. The bees, tar 
from M'cKing to prevent thee battles, app< ir to ex- 
cite the combatants against, euch other, mii rounding 
and bringing them hack to the charge w!x*n dispos- 
ed to recede from taoh other; hut when either of 
the querns shows a disposition to approach her anta- 
gonist, all the bees foiming tin clu-tcrs instantly 
give way to allow her full liberty for the attack. 
The first use width the comparing queen makes of 
her victory is to secure herself against .resh dangers 
by destroying all her future rivals in ti e royal cells ; 
while the other hoes, who are sptetators of the car- 
nage, share in the spoil, greedily devouring any food 
which may be found at the bottom of the cells, and 
even sucking the fluid from the abdomen of the 
puprr before they toss out the carcasses. 0 
Tftjpfrgn.i- 'pj, { . impregnation of the queen-bee was formerly 
T,on> involved in the deepest obscurity, and lias given rise 
to tt multitude of very fanciful opinions. Some have 
denied that any intercourse with the malt* was ne- 
cessary for the fecundation of the eggs. Swammer- 
dam supposed that the mere effluvia proceeding 
from the males, where they wi re collected in clus- 
ters, was sufficiently active to produce this effect, hy 
penetrating the body of the female. Huber piovcd, 
by a decisive experiment, that no such consequence 
resulted from these effluvia. Maraldi imagined that 
the eggs were fecundated by the drones, after being 
deposited in the cells, in the same way that the 
spawn of fishes is rendered prolific hy tlx* milters. 
Mr l)cb raw of Cambridge, in a paper published in 
the Philo* uphical Transactions, of which an account 
is given under the article Bee, in the Etc y< tnjurihn, 
fancied that, he had seen the rnilt-likc fluid in tin 
cells. Hut this appearance has been shown by Huber 
to be a mere optical illusion, arising from the re- 
flection of light at the bottom of the cell. When 
the mules are excluded from the hive, the queen is 
as fertile, and the eggs as prolific, as when they are 
present. Hattorff supposed that the queen ia capable 
of impregnating herself: an opinion whiih was sup- 
ported by Schirach and Wilhelmi, and was even 
favourably received bv Bonnet, as it in some iu< u- 
fiuro accorded with his discoveries respecting ihe 
Aphis, of which our readers will find tin account 
in the article Aphis. (See Emyilvpadia.) L:,.- 
nseus was of opinion that an actual union between 
the sexes took place, and Reaumur fancied that he 


had seen thw happen within the hive- There is, Bee- 
however, great reason to think that he was mistaken, 

Huber has clearly proved that the queens are never 
impregnated as long as they remain in the interior 
of the hive ; and, if confined within it, continue 
barren, though surrounded by males. It is only 
during her flight, at a considerable height in the air, 
that the male has complete access to her so as to 
effect the impregnation. In half an hour the queen- 
bee returns to the hive with unequivocal proofs of 
the intercourse that lias taken place, for she has in 
fact robbed the drone of tjie organs concerned in 
this operation ; and the drone, thus mutilated, is left 
to perish on the ground. From its being necessary 
that the queen should fly to a distance in order to 
be impregnated, Huber infers the necessity of a 
great number of drones being attached to the hive, 
fhit there rnay be a sufficient chance oi lier mu ting 
one of them during her aerial excursion. 

We are now to direct our attention to the migra- Prr|iaiaik.n 
tim.s of bees, by which new colonies, similar to that lei Swanm 
which had originally peopled the parent hive, are IU Z- 
founded. The final causes of this phenomenon aro 
sufficiently obvious ; but it does not so clearly ap- 
pear to what circumstances it is immediately owing. 

The increasing population of a hive pinbahly occa- 
sions inconvenience from the want of room, the in- 
cna.se of heat, and the greater vitiation of the air, 
inconveniences which become still more serious a-- 
the summer advances. The spring is accordingly 
the commencement of the swarming season ; no 
swarm, indeed, will ever take place while tile weather 
is cold, nor until the hive is well-stocked with egg 
of every kind. The queen-bee, in consequence of 
the great number of eggs she has been laying, is now 
reduced to a more slender shape, and is well fitted 
for flight. Her aversion for the royal brood; which 
she seems to foresee will in no long time become able 
to dispute the throne with her, and the vain attempts 
she makes to destroy them in the cradle, in which 
she is invariably repelled by the bees who guard 
them, produce in her a constant restlessness ami agi- 
tation, which, as Huber represents it., rises to a de- 
gree of delirium. This frenzy, from whatever 
cause it may originate, is communicated to the 
workns; they may be seer hurrying to and fro in 
the combs with evident in u ks of impatience; the 
heat ol the hive is increased by their tumultuous 
movements; it souk times rises suddenly, on these 
oeeasion -, from <)‘T' to above ’04°. A general buzz 
is heard throughout the hive. This state recurs 
from time, to time, for some days before the swarm 
is actually on the wing; and the interval is oc- 
cupied in making preparations for the app.oach- 
ing expedition. Provisions are collected in greater 
quantity by the working- bees. Mr Hunter killed 
several of those that came away, and found their 
crops full, while those that remained in the hive had 
their crops not near so full. Scouts are sent out to 
look for a proper habitation. Mr Knight, in the 
Philosophical transactions , gives us a curious ac- 
count of his observations on their ni:ma>u; re' in 
this respect. In the cavity of a hollow *ru, whuh, 
by the application of a board, had bet fitud up 
for the reception of the swarms, ho iantly ub* 
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Be*. served u that, about fourteen days previous to their 
arrival, a small number of bees, varying from twenty 
to fifty, were every day employed in examining, 
and apparently in keeping possession of the cavity ; 
for if molested, they showed evident «igns of displea- 
sure, though they never employed their stings in 
defending their proposed habitation. Their exami- 
nation was not confined to the cavity, but extended 
to the external parts of the tree above ; and every 
dead knot particularly arrested their attention, as f 
they had been apprehensive of being injured by 
moisture, which this might admit into the cavity 
below ; and they apparently did not leave any part 
of the bark near the cavity unexamined. A part 
of the colony, which purposed to emigrate, appeared 
in this case to have been delegated to search for a 
proper habitation ; and the individual who succeed- 
ed must have apparently had some means of convey- 
ing information of his success to others; for it can- 
not be supposed that fifty bees should each accident- 
ally meet at,- and fix upon the same cavity, at a 
mile distant from their hive, which Mr Knight lias 
frequently observed them to do, in a wood where 
.several trees were adapted for their reception ; and, 
indeed, he observed, that they almost uniformly se- 
lected that cavity, which he himself thought was the 
best adapted to their use. It not unfrcquently hap- 
pened, that swarms of his own bees took possession 
of those cavities, and such swarms were in several 
instances followed from his garden to the trees; and 
they were observed to deviate very little from the 
direct line between the one point and the other, 
which seems to indicate that those bees, who had 
formerly acted as purveyors, now became guides/’ 
Drp&rtnre On the day on which the swarm quits the hive, 
cl’ the few of the workers roam to any distance, but seve- 
fcwuun. r;l j M »f,i performing circle* in the air round the 
hive. The noise is on a sudden hushed; and ail the 
bees outer the hive; this silence announces their 
immediate departure. A few workers appear at 
the door, turn towards the hive, and striking with 
their wings, give, as it were, the signal for flight. 
All those who are to accompany the expedition rush 
towards the door, and issue forth with wonderful rapi- 
dity, rising in the air and hovering for sometime, as if 
in order to wait lor the assemblage of the whole troop. 
Then, following the motions of the queen, they settle 
wherever she alights, terming a dense cluster around 
her. Sometimes, from weakness, or other cause, 
die returns hack to the hive, and is immediately at- 
tended thither by the rest. Hut, if the weather he 
fine, the expedition is only deferred for one or two 
days, and again takes its departure. If their return 
he owing to the Joss of their queen, they remain a 
fortnight or longer before the attempt to migrate is 
renewed, and then the swarm is much larger than 
before, which renders it probable that they have 
waited for the queen that was to go off with the 
next « war m. Sometimes when every thing indicates 
an approaching emigration, the passage of a cloud 
across the sun will suspend all their operations, and 
the previous bustle gives place to a state of perfect 
calm. But, if the day be not far advanced, the 
breaking out of sunshine will renew the commotion, 
and determine the moment of actuul flight. 


The swarm having rested for some time on the Be*, 
first lauding-placc, and collected the whole of its 
numbers, soars agaiu in the air, keeping in a close 
phalanx, and directing its course with great velocity 
to the spot which their guides had selected ; giving 
out, at the same time, a loud and acute toned hum 
by the action of their wings. 

The parent hive, thus deserted by its queen and Snowdon 
a large proportion of its inhabitants, is busily occu- ® w#r,n5 * 
pied in repairing its loss. The bees which remain 
quietly pursue their labours; the .young brood, soon 
aniving at maturity, quickly fill up every deficiency ; 
and young queens, being allowed their liberty, one 
after the other, conduct in their turns new swarms, 
in the same manner as the first. The second swarm 
is not sent off till after the space of from five to ten 
days after the first. The following swarms succeed 
quicker to each other, but consist of smaller num- 
bers than the earlier ones. If it happen that two 
queens are found in a swarm, either the swarm di- 
vides itself into two, and have separate destinations, 
or a single combat between the queens decides on 
which of them the empire is to devolve. Sometimes, 
indeed, they appear not to perceive each other, und 
the parlies belonging to each construct separate 
combs within the same hive; but no sooner do these 
combs come in contact and thus give occasion to 
tin* queens meeting each other, than the contest be- 
gins. and it, does not terminate hut by the death of 
one of the rival queens. Successive swarms are sent 
off so long ns the increase of population admits of it, 
aud the numbers thus produced in n season depends 
on a variety of circumstances, such us the abundance 
of flowers, and the warmth of the climate, and the 
capacity of the hive. Hose, while he was French 
consul in ('arolina, found a hive in the woods which 
hud been robbed of its wax and honey by the ne- 
groes; he contrived to convey the bees in Ids hat to 
a hive in his garden ; he obtained from this hive 
eleven .swarms before the end of autumn ; and these 
again afforded him the same number of secondary 
.swarms, so that,, by the end of the year, he h;ul 
twenty-two hives stocked from the one he had thus 
saved from destruction. In this country, a hive 
commonly sends off only two, and sometimes three 
swarms in the course of the summer. 

Very few drones accompany the new colonies ; M.i ■’»*•»* of 
so that almost all those produced in the spring it - tl,t ‘ 
main in the hi\e. Hut when the queens are impreg- 
nated, and no new swarms are about to take place, 
the workers, who had till then suffered them to live 
unmolested in the hive, arc on a sudden seized with 
a deadly fury towards them, and a scene of carnage 
ensues. This usually happens in July or August. 

They chase their unhappy victims in ev'*ry quarter, 
till they seek a refuge at the bottom of the hive, 
where they collect in crmvds, aud are indiscrimi- 
nately, and without a single exception, massacred 
by the working-hoes, who, with implacable fury, 
transfix them with their stings, and throw the dead 
bodies out of the hive. So great is their antipathy 
to all the race of drones, that they destroy, at the 
same time, the male eggs and larva?, and tear open 
the cocoons of their pupae, in order to devote them 
to one common destruction. This sacrifice of the 
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males is not, however, the effect of a blind and indis- 
criminating instinct , for if a hive be deprived of its 
queen, the massacre docs not tuke place, while the 
hottest persecution rages in till the surrounding hives. 
In this case the males are allowed to survive one winter. 

Having thus got rid of the useless mouths, which 
consumed, without any advantage to the public, 
a large portion of their provisions, the hoc:* ^poiid 
the remainder of the summer in collecting stores of 
honey and of pollen for the ensuing winter. Their 
gleanings are now less abundant than in the spring, 
and require more labour in the search and collec- 
tion. But at this season, the leaves of many kinds 
of trees, which are covered in the morning with a 
saccharine fluid that transudes through them, fur- 
nish them with a species of nourishment, which, 
though of very inferior quality to the fluid of the 
nectaria, still contributes to their support. Fruit is 
also al tacked by bees, after the cuticular covering 
has been broke through by birds or snails. They 
also find nutriment in the IIonn/-<inv f which is an 
excrementitious fluid from the Aphis. (See that ar- 
ticle). Often, however, these resources fail, and 
tlu* hive is threatened with famin'*. On these occa- 
sions, the distressed bees often betake themselves to 
plunder. Spies are sent out to examine the neigh- 
bouring hives; allured by. the smell of hone), they 
examine the appearance and strength of its posses- 
sors ; and, selecting the weakest hive as the object of 
attack, they begin a furious onset, wliiib costs 
gioat numbers their lives, if the invaders should 


that the whole generation is renewed in that space 
of time, from the results of experiments which have 
been tried of marking all the individuals of a hive in 
the spring, when it was found that none were in ex- 
istence the next season. They are the natural prey 
of a number of quudrupeds, birds and insects; many 
are overtaken by stoimy weather, or fly to too great 
a distance, ami never lind their way back again to 
the hive; others are benumbed by cold ; ain't num- 
bers perish in battle with others of their nun species, 
or lose their lives by being imabh to witiidiavv the 
stings which they have employed again-*! their inc- 
lines. The fecundity of the queen-bee i*:, however, 
adequate not only to repair these losses, but to mul- 
tiply the population in a very Ingb progression. It 
is computed that in France a single queen will lay 
from tU) to (>0,000 eggs; this howtv< r varies accord- 
ing to the climate ; for in Carolina .md the \Wt 
Indies, they are known to produce at le.i^t tlnee 
tunes this number. A single inteicM.ise with the 
male is sufficient for the fecundation of all the eggs 
which the queen lays for nt least tw o years, as has been 
proved by Huber; but its influence probably ex- 
tends to all the eggs which the queen may lav dar- 
ing the re.-a of lie r life. The same queen has been 
observed to conduct swarms for two mhc< v*iu* years , 
but tin uatuial period of their lives is not known with 
any certainty. The ancients supposed it toboeun 
y\;rs, but l eburier suspicts, that, like the males, they 
arc destroyed by the labourers, when they have ful 
tilled their destination; for lie was witness (u an attack 
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fail in their attempt to force flu* entrance, they re- 
heat, and are not pursued by those whom they have 
assailed ; but if they succeed in making good the 
assault, the war continues to rage in the interior of 
the hi\e, till one party is utterly exterminated; re- 
jnforccnieuts are sent lor by the invading army, and 
the bias from the neighbouring hives often join the 
assailants and share in the |.lm.di_r. In a short 


made by six labourers on a queen, whom lu* icscued 
with difficulty. Mr Jlunter ubseives, that, judg- 
ing from analogy, a bee’s natural life i.- limited to a 
ceilain number of seasons ; for he conceives that no 
individual u.-cet of any species lives one month 
longer than the otheis of the same species. In the 
bee, one might suppose the period of life to be equal 
to the time that a hive can last , but this is not, a 


time tile whole of the c many s nuga/ines are com- jicccsmUN consequence, since the) keep up a suc- 
plctely emptied. If on the other hand, the in\ud- rission of genciations. The comb of the hive may Dmabilily 
ei*s should be defeated, tin sueci s«%ful party is by no hr Mod tu be the furniture and stun bouse of rln* “Mlir 
nu ;ms sa»e from the attacks of the bees from other hci ■*. which by use must wear out; but, null pen- 
hives, if any of them should chance to have mingled dintlv of this, u will, in time, bieemi imht for use, 
in the fr.iv, and especially if they have once pene- by the act umulatioii of cocoons tigitlier with the 
trated as tar as the magazines, for in thut ea^e they exeien cuts of the maggots, which me never irmov- 
are Mire to return, accompanied with a large rein- id. '1 lie tornn r. indeed, lii.t s the whole cell, tup, 
foreement , and the unfortunate hive that lias been sides and bottom, and may in di-tinguhhrd from 
once attacked, ultimately hills a sacritiee to these the cocoon** of Icwiur maggots, that haw been 
repeated invasion*,. hatched m the same ci II, by '• portion of drii a ex- 

The i lose of autumn puts a period to their labours dement, winch is intcipOscd between thun, at the 

abroad. They then live uii the provisions tliev have hottoin o! the cell. Mr Hunter has counted above 
amassed, till the culd of winter reduces them to a twenty diiFcrcnt linings in one ct l l, and ii.und the 
torpid state ; from w hieh they awake on the iitum cell aoout one quarter, or oiu -tlqi il Idled iq A 
of vernal wnimth, ami lencw the same eiri lc of la- piece of comb >o circcumstanccd, w lien boih o for 
hours. Sometimes the strong light ret lee ted from the wax, will kei p its form, and the small quantity" 
the snow during a char sunshine, deceives them of wax is squeezed out at different parts, as if squeez- 
with the appearance of warmth, and seme bees are ed out of a sponge, and urns together in the crc- 
tempted to issue forth in older to colled provisions, vices; while a piece of comb that never has been 
All who thus venture out perish by the e«ld in a bred in, even of tin* same hive, melts almost wholly 

few minutes. down. Hence, the combs can only last a certain 

Duration Bees seldom die a natural death. They are at all number of years. However, to make them last long- 
of LUr- times exposed to a variety of accidents, which tlnn er, the bees often add u little to the mouth of the 

their numbers; so that the average duration of fhiir cell, which is seldom done with wax alone*, but 
lives does not exceed one year. We may conclude with some sort of mixture; and they sometimes 
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Bee, cover the silk lining of the last chrysalis ; but all 
this, observes Mr Hunter, makes such cells clumsy, 
in comparison to the original ones. 

We have thus given an account of the principal 
facts in the history of bees, as far v they relate to 
the usual or natural condition of these insects. We 
shall conclude with the relation of several curious 
phenomena, which they exhibit under particular and 
unusual circumstances, in which accident, or the 
designs of the experimenter, may have placed them. 
Wlut lup- Tlie loss of the queen is an event which has the 
!!»< n luse" lll0St n,ilr k°d influence on their conduct. Although 
iheir ° * the queen is constantly an object of attention and of 
Ciuecii. strong affection to the whole community, they are 
not immediate!) sensible of her absence whin she is 
removed from the hive. The ordinary labours are 
continued without, interruption, and it is not till a 
whole hour hits clapped, that s\mptoms of uneasiness 
are manifested, and it is even then only partially dis- 
played. The inquietude begins in one part of the 
hive, the workers become restless, abandon the young 
which they were feeding, run to and fro, and, by 
striking each other with their antenna', communi- 
cate the alarming intelligence very quickly to their 
companions. Thu ferment soon extends to the whole 
community ; the bees ru-h precipitately out of the 
hive, and seek fur their lost queen in every diuction. 
This state of confusion continues tor two or three, 
and sometimes tor five hours, hut never longer. Twaiw- 
quillity is again re-i »:al>li>hid ; they return to their 
labours ; and selecting om* of the larva* that is not 
more than three days old, they hn ah down two of 
the contiguous cells sumlicmg the larva* contained 
in them, and proceed to build up om 1 loyal cell from 
their ruins. ’Kiev then supply the worm with the 
food neec -sury to promote it s quick growth; and, 
having unloiulnd the rhomb-ndal bottom, they raise 
.Mound it a cylindiica! uk Insure, in three day , the 
lar.n lias grow n to sm h a H/e a*- to reijuire .m exti *i- 
o.rii of !odgm<_. and lima inhabit a cell nearly of 
a pviamidid n;mv, mid hanging perpendicularly. A 
in w pvi....iida! tube is tlieiefo e constructed with the 
wax oi the Min oimdmg cells, winch is soldered at 
ught angles to the first, and. the bee w orbing <low n- 
w.trd.s, giadually contract its diameter from the base, 
which is very wide, to the point. In proportion as 
the worm grows, the bees labour m extending the 
cel!, and bring food, width they place before i(s 
mouth, and round it.*- body, foimmg a kind of coiled 
'one around it. The worm, which can move only in 
a spiial direction, turns incessantly to take its food 
uloio its head ; it ie-msibiy descends, and at length 
.tribes at tliL ouficc ot ihe cell. Il thin tiansfoim- 
its cli’ into a pupa, is #*mi Iom el w it il a covering of wax, 

.is before described, and, in the space of ten days, 
the original loss is thus repaired by the birth of a 
new queen. Schirach found, that if a number of 
bees he confined with oven a single larva, which, in 
the natural course would have become a working bee, 
they immediately set about giving it the royal educa- 
tion above related, and thus raise it to the dignity of 
queen. 

While the hive remains without a queen, sw arm- 
ing can never take place, however crowded the hive 
may be. The young queens are buffered to come 


out of their cells without impediment, and, after a He*, 
number of deadly combats, the empire remains with 
the survivor. Huber has made the singular observa- 
tion, that two queens, however inveterate may be 
their mutual hostility, never actually both destroy 
each other ; and that when, in the course of their 
contest, they arc placed in such a relative position 
as that each has it in her power to strike a mortal 
blow on the other with its sting, they suddenly sepa- 
rate, and fly' from each other with ('very appearance 
of being panic-struck. The final cause ot the in- 
stinct th.it prompts this conduct is sufficiently obvi- 
ous, as, without it, the hive would be altogether de- 
prived of a queen. 

The bees recognise the individual person of their 
own queen. lf*another he palmed upon them, they 
seize and surround lu-r, so that she is either suffocat- 
ed, or perishes with hunger; for it is very remarka- 
ble that the workers are never seen to attack a queen- 
bee with their stings. If. however, more than eigh- 
teen hours have elapsed before the i t ranger queen he 
introduced, she has some clnince of escape. The 
bees do, indeed, at first seize and confine her, but 
less rigidly ; and they' soon begin to disperse, and at. 
length leave her to reign over a hive, in which she 
was at fi 1 treated as a prisoner. It* twenty-four 
flours have elapsed, the stranger will he well received 
bom tin' f!i>.t, and at once admitted to the sovereign- 
ty of the hive. If a supernumerary queen be intro- 
duced into the hive, she is laid hold of by the bees, 
and presented to the reigning uuceii. while a ring is 
funned by the bees, who continue to hi spectators, 
and (veil pronmtcis of the combat, in which one or 
ofher of the queens is destined to peri-di. Schirach 
and If i * i ns had imagined that, in these < ircuinstaiues, 
the sliangiT nu t her death from tin* hands of the 
working hies, hut this mistake has been rectified by 
Muhcr, who gives ib t * account above -latid. 

If the impregnation of the* queen be delayed be- Retarded 
yoml the twenty dir*<t day of her life, dm begins soon H'cimda' 
after to lay the eggs of drones, and produces nQ tlon * 
other kind of ejigs (lining tin- runuiuch r of her life. 

Tins very cm ions and unexpected fact w.i* disco- 
vered by lluber, arid has been satisfactorily esta- 
blished by his very numerous and varii d experiments, 
although its explanation is perhaps ntt( ruled with in- 
superable difficulties. Ihe body of a queen, whoso 
impregnation has thus been ritarded, is shorter 
than common, the ext i einitics remain slender, while 
the two fir st rings of the abdomen, or those next the 
thorax, are uncommonly swollen. On di setting the 
double ovaiy, both hr, niche.' were found to he equal- 
ly expanded and equally sound ; hut the eggs weic 
apparently not placed so closely together as in com- 
mon queens. It was nut collect ly ascci turned, whe- 
ther (lu* queens, whose impregnation was retarded, 
laid a number of drone iggs corresponding to the 
whole number of eggs, both of workers and drones, 
which they ought to have deposited ; hut it is cer- 
tain that they laid u greater number of drone eggs 
than they ought naturally' to have done. On these 
occaMom, the instinct of the queen-bee appears to 
suffer, for she then lays her eges mdisci iminately in 
large and in small celU ; those laid in large cells pro- 
ducing large drones ; those in small cells small 
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jte g* drones ; and she has been known to lay the eggs of 

* J|f ^ drones even in royal cells, some of which are always 

constructed when the queen begins to lay male egg** 
It is curious that the* workers were, on these last oc- 
casions, deceived, and treated the embryo drones as 
if they had been truly of the royal brood. 

Prolific One of the most remarkable facts concerning the 
U'oikmg- generation of bees, is the existence occasionally of 
li'vs. prolific workers, the discovery of which we owe 
to Keim. Although it was doubted by Bonnet, its 
reality Ims been fully confirmed by the researches of 
Ilubcr; and it explains what was before unaccount- 
able, the production of eggs in hives absolutely des- 
titute of a queen. It is also remarkable, that the 
eggi thus produced are always those of drones. The 
origin of these supplementary queens is accounted 
for, from their having passed the vermicular state in 
cells contiguous to the royal ones, and from their 
having, at an early period, devoured some portion of 
the stimulating jt 11 y, which was destined for the 
nourishment of the royal brood ; and from their 
ovaria thus receiving a partial dev elopement, which 
renders them susceptible of In ing impregnated. It 
is curious that these imperfect queens are still ob- 
jects of* jealousy and ammosit) to the queen-bee. 
How they become ituprognaU d lias not been ascer- 
tained ; but the fact of their being productive was 
a strong confirmation of the truth ofSehirach’s theory 
concerning the sexes of bees. Needham, to whom 
the fact was known, had eluded the force of the ar- 
gument, by pretending that these bees did not be- 
long to the working class, but were real queens of 
an unusually small size. The supposed absence of 
ovnri.'i in the working-bee was still, indeed, a diffi- 
culty which tended to throw some degree of doubt 
on the correctness of Scl.irach’s doctrine. No per- 
son, as Bonnet repeatedly alleges, could suppose that 
these organs, however minute they might be, had 
escaped the penetration of Swammerdam, who was 
unrivalled in his unatomical ill in all thet related 
to insects, and who had bestowed great labour in the 
examination of the structure of the hoe. What had 
* luded his scalpel and microscope, was reserved for 
the still finer hand, and more dexterous dissection of 
a lady. Miss J urine, the daughter of the celebrated 
natuialist of Geneva, lias discovered, by adopting a 
particular method of preparing the object tube view- 
ed, the rudiments of ov aria in the. common working- 
bee ; she examined a great number, and never faded 
to find them. Cuvier, in his f.r^tnis d' . hintonur 
Compitn'c, mentions a suspicion that he had seen 
some very small oviducts in the woi king-bees, a sus- 
picion which we now find to be completely verified. 

Effects of We have next to relate the event of experiments 

Mutilations. of a more cruel kind, but which illustrate several 
points in the physiology of these insects. The am- 
putation of tlu; four wings of the queen did not in- 
terfere with her laying of the eggs, and the wmkers 
did not show her the less attention on account of her 
being thus mutilated. Of* course, if the operation be 
performed before she is impregnated, she remains 
barren, since it is necessary for the sexual congress 
that she should fly out of the hive. The amputation 
of a single antenna appeared to he productive of no 
h?ul consequence of any kind ; but the removal of 


both the antennae was followed with singular effects. Bee. 
The queen who had suffered this operation ran about 
in apparent disorder, dropping her eggs at random, 
and was incapable of directing her trunk with preci- 
sion to the food that was offered her. At times she 
appeared desirous of escaping from the hive, and 
when this was prevented, she returned in a state ol 
delirium, was indifferent to the caresses of the w ork- 
ers, and received another similarly mutilated queen, 
that wax presented to her, without tlu- least symptom 
of dislike. The workers, on the other hand, icceivcd 
tin* stranger queen with great respect, although the 
fir-.t still remained in the hive. A third queen, not 
mutilated, was next introduced ; she was very ill re- 
ceived, and immediately detained and kept close 
prisoner. When the queen deprived of her antenna; 
was allowed to quit the hive, she was followed by 
none of the workers, and was abandoned to her late. 

Ik es natm ally build from above downward*, bu* V..i i«ition» 
may, by a paitieular artifice, devised by Iiuber, be m ,,lfir . 
induced to »*everse this process, f or this purpose, a ^ 1 ^ 1 * 
glass hive, with slender laths fixed at the bottom of * 
it, must be provided, and the bees confined in it. 

They are unable to fasten themselves to the smooth 
surfaces, and, therefore, establish the foundations of 
the combs on the wood, and are forced to proceed in 
a direction opposite to the u*uul one; in this way 
Huber was i uubletl tv) observe their proceedings, 

■Ik’t the readiest mode of’ inducing tlnui to build m 
any particular direction, \*> to supply them with por- 
tions of ready -made combs, which should be fixed 
with wires in the proper position ; and tho\ will al- 
ways continue; to complete tin in upon the model 
presented to them. The hive which Huber recom- 
mends is constructed on thi*. principle, * on-i*ting of 
upright fmnes of a square foiiu, liitvil to each other, 
and of* such a size as just to contain each of them a 
single comb ; by separating these, even part of the 
hive can In* laid open and examined with tlu- utmost 
ease, lvburier has improved upon this construction 
by changing the shape of the fruims from a square 
to a trapezium, having an acute angle at the summit, 
a form which allows the moisture that collects at the 
top to run down the sides more easily than it would 
do from a Hat roof. Jn this way, any portion of 
the homy or wax may be removed at pleasure, with- 
out hurting or incommoding any one of the bees ; 
and artificial swarms may, at the proper season, he 
readily procured, by dividing the hive into two por- 
tions, and adapting empty frames to each portion. 

The vva-»p and the hernet have long been known Enetniw ot 
as the deli i nined enemies of the bee, committing 
great ravages among these weaken insects , they at- 
tack them individually, but oftener commit their 
aggressions in large armies, on which occasions 
numbers perish on both sides. In some parts of 
America, wasps have multiplied to so great a de- 
gree, as to render it impossible to rear bees. Among 
quadruped*, the ant-eater occasionally devours them. 

The bear and the badger overturn the hives, and 
plunder their contents. Rats and mice are very 
formidable enemies, as they invade them at all sea- 
sons, a.ul especially during their torpid state, when 
they are incapable of revenging the aggression. 

The woodpecker may succeed in breaking through 
c 
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the hive, and then speedily destroys all its inhabi- 
tants; the swallow, the sparrow, the titmouse, the 
cuckoo, and the Merop* apia$icr> or bee* eater, and 
poultry of every kind, prey upon them separately. 
According to Bose, they are also food i r the shrikes, 
and for the Falco apivorus. Lizards watch for them, 
and seize them as they alight near the hive. Toads 
occasionally devour them. They are in some danger 
from the larger kinds of spiders, and of LiheKuicc, 
as also from the Philanthus apivorus of Fabricius. 
But the most insidious and destructive enemy of 
these insects is the moth ; various species of which, 
particularly the Phalena mvllollena , insinuate them- 
selves into the hive, and deposit their eggs unperceiv- 
ed between the cells, in such numbers, that the hive 
is soon overrun with the larvie, where they are hatch- 
ed, and the bees are forced to abandon the hive, 
A new enemy of the same tribe has been lately dis- 
covered by Huber, in the Sphinx atropos , well 
known by the name of death's head. Towards the 
end of autumn, when the bees have filled their ma- 
gazines, a loud hum is sometimes heard near their 
habitation, and a multitude of bees come out during 
the night, and fly about in the utmost confusion. 
The tumult continues for several hours, and the next 
morning a number of dead bees are strewed before 
the hive. On examining the hive, it is found fo 
have been robbed of all its honey, and the bees do 
not return to it. These effects result from the iu-- 
cursions of the spli^px, which w atches its opportuni- 


ty to introduce itself into the hive during the night, 
when the bees are deprived of the advantages of vi- 
sion, which the sphinx enjoys in greater perfection 
at tills period. By rendering the door- way extreme- 
ly narrow, so as only to admit a single bee at a time, 
this accident may be prevented; and it is curious 
that the bees themselves frequently anticipate this 
danger, and provide against it by employing, of their 
own accord, the very same mode of defence. They 
construct a thick wall which barricades the entrance, 
and resembles a regular fortification, with bastions, 
casemates, and massive gateways. They often, in- 
deed, have recourse to a similar contrivance for pro- 
tection against the pillaging-bees, enabling them to 
repel the assault with greater effect. At other times 
when the danger is less pressing, the inconveniences 
of so narrow a gateway being strongly felt, they 
enlarge it by removing the fortification they had 
built, and do not again construct it unless the appear- 
ance of the enemy in the ensuing season should in- 
spire them with fresh alarms. If, on the other hand, 
the precaution of narrowing the gateway should al- 
ready have been taken by the cultivator, the bees, 
feeling themselves secure, spare themselves the un- 
necessary labour of erecting these walls. This sin- 
gle trait in their history is a sufficient refutation of 
those theories which ascribe all their actions to the 
operation of a blind indiscriminating instinct, and 
would exclude every species of fori sight and reflec- 
tion. ( w .J 
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T m: word litcially means, e\v u In a more 

ivstrit ted sense, it means one who begs the means of 
bubsistencc. Kventhk definition, however, is too ex- 
tensive for the idea to which, in this article, we mean 
to confine it. The class, in fact, of the persons to 
whom the term htpgar, in the most restricted sense, 
applies, cannot easily be st pa rated by an exact line 
of distinction from the kindred tribes. You cannot 
define the beggar as one who adcs the means of sub- 
sistence, or money to purchase it, from passengers in 
the streets and highways; because there are people 
who beg from house to house. If you include' those 
who beg from house to house, even that will not suf- 
fice, because there arc persons who beg by letter, 
and have various means, beside language, of bring- 
ing to the knowledge of otluis the tokens of real or 
fictitious distress. And, if you make a definition 
extensive enough to* embrace all these classes, you 
will make it include 'persons whom no one regards as 
standing in the rank of beggars ; every person, 
almost, who, from any cause, is brought to re- 
quire the assistance of others. It is not useless to 
contemplate how these classes run into one another ; 
because it teaches the necessity of delicate and 
cautious proceedings, when we take measures of 
cure ; especially i $ farce enters at all into their com- 
position. 

I. Of the class of person* to whom, in the com- 
mon use of language, the term Beggar is with pro- 


priety assigned, there is one distinction which is 
obviously and commonly made ; that is, into those 
who bog from necessity, and those who beg from 
choice. In each of these divisions, there is great 
variety. For a description of the field of mendicity 
we derive helps from the Report of a Committee of 
the House of Commons, appointed ’in the year 1815 , 
to inquire into the state of mendicity in the metro- 
polis. The inquiry is very imperfect; the interro- 
gation of the witnesses superficial arid unskilful; the 
information which they give not followed up, by ex- 
ploring other and better sources, which they indi- 
cate ; but, as people bad been left to casual obser- 
vation, to fancy, and conjecture before, the facts 
and conjectures which that Report lays before us 
are still the best information we possess. 

Nothing more strongly indicates the deficiency of 
our knowledge upon this subject, than the dklerent 
opinions which the Committee received on the pro- 
portion between those who beg from necessity, and 
those who beg from choice. The persons examined 
were those of whom the Committee made choice, as 
having possessed peculiar opportunities of know- 
ledge ; and this was a point to which their inquiries 
were peculiarly directed. Yet one part of the wit- 
nesses strongly asserted, that a proportion as large 
as one half were beggars from necessity : another part 
of them asserted that all beggar*, with hardly any 
exception, prosecuted the occupation from choice. 
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*^ r ^ ar ^ n * ^ ,e conductor of an inquiry into the 
t estate of mendicity in the metropolis, under instruc- 
tions from his .Majesty's Principal Secretary of State 
for the Home Department, which inquiry extended 
to about k'lDi) eases, stated, as il the general result 
of his information, that beggary is, in very many 
cases, perhaps in about half the rases of those who 
beg, the effect lather of real dMir.-s than of any 
voluntary desire to impose. So tar from having 
found, amongst those who hive attended at the of- 
fice, anv reason to think that tin* whole was a matter 
of imposition, 1 have r.ie. l.e) found eases of the 
most acute sutfiing, ulueh have long been conceal- 
ed, (<l' some of the beggar.-, who belonged topunslies 
in the met) opolis, who have not made tie ir e.ecs 
piojiiilv know ii to the paiish ‘Officer's and who ha\c 
ventured to slip out of their parishes, not so much 
because they wished to impose, o> heeause they 
were driven by distress to beg.* Mr Martin ground- 
ed this conclusion also upon the gcneul fait, that 
the number of women was much great) r than that of 
men, and that of married women greater than that 
of single. “ Men,” In* remarks, are stronger than 
women, have more resource*, and are heller ithh to 
provide for themselves; and '-ingle nonun arc moie 
eligible for service than illumed, and usually haw* 
only themselves to maintain.” 

'flic Itev. Henry Jludd, who had bun loin ion 
years Chaplain to liridewcil IJo*pilol. to ulmli tin 
greater number of the persons taken up for begging 
in the street:* of London are rominiiiid. was allied. 

“ Have you ever known a worthy pi him lieoiiog 
in the streets f” — <4 Ves; I have known main th.it I 
Mmuld call wotlhy; and, I think I (mild mention 
some who have come up from the cnuiitr\ diMrov-rd 
for want of work. Tiny think London •* paved 
with gold, or presents opportunities tin country 
docs not; and they find themselves lieie without 
friends. I have met with many whom J cmisuleied 
very worthy.” 

Of these two witnesses, the pir-ond expenenr e 
in the case was equal, or probably supi nor to th.ii 
of all the rest taken together. 

From other witnesses, however, of whom the ex- 
perience was also great, the committee leceived 
affirmations of an opposite impoit. Mr John Coop- 
er, a visitor of the Sptlulficlds Unit i .*/c<#/ Sot'/tfjy, 
was asked, *• From tin* observations *ou have made 
upon the state of poor families, do you think any 
worthy families have recourse to begging in the 
streets?” — An*. 4 ' 1 have no idea at all. from what has 
come under my own observations, that, in any indi- 
vidual ease, pi rsoux. that were worthy object*, how- 
ever distressed they were, have' had recourse to 
street-begging." 

Air John Daughtry, a gentleman mueii in the 
habit of visiting the habitations of the neidy, was 
asked, 111 your opinion, do many woitltv. honest, 
industrious persons have recourse To lagging, or 
does this class of society consist chiefly of the idle 
and profligate ?’* — An*. ‘‘ The instances in which 
worthy, honest, imhisti ions persons have recourse to 
begging are extremely rare. They will, in geueial, 
rat lu. r starve than beg. A person id* veracity, who 
huimtime ago visited I j()() poor families in the 


neighbourhood of Spttalfields, affirms, that, out of 
full 300 cases of abjed poverty and destitution, and 
at least 100 of literal want and starvation, 
not a dozen had been found to have recourse to 
begging. Many of the most wretched of the 
above eases had been, not long before, able to sup- 
port themselves in some comfort, but want, of em- 
ploy had completely ruined them. Thr^ were, at 
that moment, pressed by r landlord, baker, And tax- 
gatherer; had pawned and sold every thing that could 
he turned into money ; were absolutely w ithout a 
morsel of food for themselves nr family ; hut .-till had 
not recourse to begging. As a genera! fact, the 
decent poor will struggle to the uttermost, and 
oven perish, rather than turn beguars.” 

This is heroism, in comparison with which, that 
of the flereulcses and tfu Hectors, ancient and mo- 
di rn, sinks mto nothing! What an admirable foun- 
dation of viitm* must he laid, in tin so minds, which 
even thus endure the horrors of death, uppreaf hing 
wuh all tho torments of hunger and cold, rather tha.i 
seek to relieve themselves by courses reputed dis- 
*:i. m i f'il 1 \ml how unworthily is this class of per- 
sons iradut ed, by those w ho represent them ns ca- 
pable of being re-trained by nothing but a dungeon 
or .i bayonet; ai.'l who, by thoi) ignorance of human 
nature. ervn ik pruning tlu- needless miseries' un- 
it* r wliu Si it lalxnu • ! 

• *A eennling to tin* experiment nuntioned by Mi 
Dmigliti'v. mill ii i< upon a huge scale, and a part of 
me popi Lition i tli* em um-t. litres of tin 1 people in 
.Sjutalfii Id* an nnf favour, ihh to virtue) which may 
be reekoiied below rati.ei lli.in above tliO common 
stand. ink out of IOO individuals, of the lowest or- 
der, .’ l ^ will ion-cut to pel Lb by hunger, rather 
tli. in In Jn i onlii iiialinii of this testimony', an ( \- 
liaoidmiry fact has come to our knowledge. Wc 
have been informed 1 » v a gentleman, whose know- 
ledge of tin* eiri umstanres and behaviour of the 
journeymen in the metropolis may he regarded a* 
ui a very unu-ual, or rat In r an unexampled degree, 
minute and correct, that, of llii< import mt poitmn of 
the labouring population, no one ever beg- ; that 
mu h j tiling as a journeyman tnuli smaii. or any of 
In* faimlv, begging, is almost unknown; and may, 
with certainty, be pronounced :.s one of the rarest of 
contingent event*-. When it considered to what 
an extiaordimu v degree most « f the employments 
by which the-e men earn the means of subsistence 
are liable to fluctuation , that thousands of them are 
for months together depi veil o. work, as win tin* 
east* with thousands, tor example, of the carpenter* 
and bricklayers dining the severe winter of iSJJ: 
that of those tin* whole must he reduced to the most 
cruel privations, and a great proportion aiUudly 
starve unpitn d, milliard of, and unknown; the u*o- 
lution by which they abstain from begging, should 
be regarded a*- one of the most remaikahle pheno- 
mena in the In-lory of the human mind. 

It may still be possible to reconcile these un- 
doubted facts with the testimonies of Mr Martin and 
Mr Ihidd. It appears that a great proportion of the 
beggars to whom they allude are women, and women 
with families ; wIiom spirits, when* they arc left to 
themselves, arc Jess- able to support them, and to make 


f 




the dread of disgrace an overmatch for the pains 

V **" , V***' iif hunger mid the terrors of death. It appears, 
also, that a largo proportion of them are the wives 
of soldiers* in the company of whpm the sense of 
disgrace is apt to lose its pungency. People from 
the country, simple, and without resources, add 
a portion to the number of4lio&e whose mendici- 
ty cannoj be regarded as the effect of vice. And 
it cannot, surely, ho a source of wonder, that, out 
of so large a population, so great a portion of 
whom are liable to the extremity of want, there 
should be a few with whom the dread of disgrace 
should not he so powerful a motive as the Jove of 
food, rind of Utu. 

Snmlirri.f 2- Of the number of beggars in die metropolis 
(and no attempt lias been made to diseov’i r it in the 
rest of the country), the labours of the Committee 
have ascertained hardly any thing. At the time of 
the first inquiry, which was made by Mr Martin, 
itOOO eases presented themselves. This, bv a vague 
ci-tiinutc, he supposed might be about one-thiid of 
the whole ; and allowing at the rate of a child and a 
half to each principal, lie conjectured that the whole 
number might be about 1 5,00 n. If this be supposed a 
tolerable approximation, with regard to th., metro- 
polis, a comparison of the population of the metro- 
polis with that of the whole country, will gr.e an 
approximation to the number of beggars in the kins- 
,!oni. . 

With regard to the nmnlx i of beggar*, uiv hn- 
pon.uit {'act appears to he ascertained ; that it i 
‘jr>:idualfy diminishing. Mr Martin said, 4 I do 
think that the number of beggais ha - som«'d l i.i r « (!«•- 
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tiers, that it may be regarded as a fact of which no Bc«ar. 
reasonable doubt can be entertained. . s ***\ 0 ^* 

4. This is the little which appears to be known Dwptions 
w ith regard to the proportion between the beggars ^ 

from choice, and the beggars from necessity, "and 
with regard to the number of the whole. We shall 
next speak of the arts by which it is understood 
that the trade of beggars is carried on. This ap- 
pears to be the grand subject of curiosity. Them 
is a mystery about this, and a fancied ingenuity, 
which those who wish for the marvellous arc very 
much stimulated to explore and to magnify. The 
fact, however, is, that the contrivances, upon the 
whole, are few, and almost all of them obvious, nud 
course. They an* expedients for exhibiting ns 
much as possible of the appearances of distress. Of 
tlu-M*, rags and nastiness an* one portion, which it 
surely requires but little ingenuity to display. The 
dilfcrcnt kinds of bodily infirmity, chiefly those which 
incapacitate for labour, are the remaining portion. On 
this subject the most, authentic details which have 
been collet ted, are those contained in the Ihport o)' 
the 1't‘ifl'niUe? on Mendicity* We shall select from 
the evidence, ns far as it goes, the description of the 
principal arts ; and the intelligent render will per- 
ceive, that, with regard to invention, they art: near, 
the bottom of the scale. 

Thr Kovoieml \ViM>,un Gurney said, <k I am rector 
of St Clem«-:)i 1 him**, and minister of the Tree Chapel 
in West Si reef. St (die* a. Jn the course ofinymi- 
nistM there, 1 had a jxreat deal of occasion to 
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Aits. “ 1 think within 1? ; « ■ t > \ur-„ they haw 
rather diminished/’ Mr l<>!in .Si.sthifd. thief cluh 
of tin. oMice in Ibor-.M m « t . -■ id 14 \t sirikts me. 
from i be knowledge l iu\e h.*b. having bun elm f 
clerk of tin. Police-odbc:* n; bo.* .Mr* et i v* i sinn 
fin* war I 8'k'h that those m <* the smic numhei 
of beg-.urs about llu 1 sheets Iba* .* used to be . 

I think, the number • 4 nasidl Vidby dl.■e|•| , rt•»ed. ,, 

Tin* cm responds tio fully with what .strongly ■ mci *ts 
tlu* <»1 )m rvation of c\en attentive man. and has bei , :i 
amply riven in ondem • before the Committees of 
the 1 luij^c of Commons on the shite of education, 
and f.he police of the metropolis, during ibc; la>i 
*• vbon of Parliament, respecting the gioat iiuprmc- 
u f in the morals and in the manueivof the lower or- 
'■Ol . it, l-AHT f. 


ti :hm i.'r-M* Ncir ditlerent ways of begging 
which .ire sent In post; and some 
* K'-r ?-< guars, who go from hTfuse 
■■hi; u i v< »y door. if they get a know* 
. *|» e; ihh' pi iMjn *n the .street, they 
. .Vi,.* nt. tved money at his house, to 
». >) n m, or the pottage of a letter 
»d.<i lui« been ?ix or seven years at sea, 
hum fhiy expect a remittance; or for 
s 1 -. On these occasions they have gene- 
liiten statement, in their hands. Some 
-r.it lunary. They come to their stand 
hum, where they remain all day, or af« 
luuu- it’pair to another. Of these beg - 
bn are blind, or maimed, or have chib 
d the best. There arc* others, women 
. who arc moveable beggars, following 
no th» "i reef but the people. For instance, at the time 
.** ! *!• play, they arc always very near the theatres; 
.uni it i'“-y see n young gentleman and a young lady' 
walking together in deep conversation, they will pester 
ilum, and run before them fill they give them some- 
thing ro get rid of them. Those people, at other times 
of the day, if it is a Sunday, ft*r instance, will be found 
near ( Impels where there arc* large congregations, 
they know as well where the large congregations 
are as possible. There are others who are continual- 
ly begging from hou*e to bouse ; they go through a 
great number of streets in the day, occasionally* tak- 
ing a ballad, or a bunch of matched, and pretend 
to be picking up boms in the street, nud early ia 
the morning kneeling down to ai^ay. tormenting the 
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B^kmp. port of the Xjoifrh undpflbe, title 'pfj* l*fpr$*r - 4 # That & UteHri^ that coBeci* <6$ *W«pw* 

^ ■* — -*- u “ i* — *n0lgt quantity of iSfclwpir habiliments , . 

goes literally so naked) that it fo almost, <hsguatfog, * 

N any person to, see him in that situation. Another 
ftten I hare known upon the town these fifteen dr 
worst def^riptf o?v grew imjwstlrs, drunkafd^, b^/; twenty years j ho is a young main as. nimble as any 
phemora, &c. : their rendezvous tbg jjjlty/ of . rijiui can bo. X have seen him fcncing ; %itb the other ' 
lisle, Rosemary-lane. . , /'S^v;.- 4 '’* ; , pe^Ie, and jumping about os you would see a man 

, ** In Mill-yard, Chufch-tonc, dbotiu ttk femsjjp that was practised in. the pugil&tic art. He goes go- 
beggars.' • ' ' v '1 hetjally ylthout ahatiwiih a waistcoat with hi# arms 

In White Horse-cot^ grid Blue Anchor-yairB, thrust thterigh, and: his arms bare, with a canvass 
about fourteen' beggars. v . ' bag at Ilia hack ; he begins generaJfy by singing some 

v H In , DOtrJdge-street, New-street, and St C&the- . sort of a song, for he has the voice of a decent bal- 
rthaV-fane, about thirty female beggars, lad-singer.. Ho takes primroses or something in his 

“ lii Angel-Gardens and Bloc Gate Fields^ about band; and generally; goes limping or crawling Tn such 


twelve beggars, four of them blacks. 

u la, Chapel-street, Coihmcrcial-road, sbtV beg- 
gars. ' .• \ * r • ’^ ’ <■ 

“ In Goodman’s-yard, Minories, six beggars af- 
fecting blindness. 

u In the neighbourhood of Shoreditch and Beth- 
nal Green, about thirty f five families may be comput 

. _ .1 » ^ . I 1 . « . A ■ rt-1 *«_■ t 'L - 1 . 


a wiyr, that any person would suppose he could ribi 
step, one foot before another. I hate, also seenhi/ri, 
if a Bow-street officer or beadle came in sight* walk 
o ft the ground as quickly, as most people. There Ja 
a man who has. had a very genteel education, and ,/ 
has been in the medical line, an Irishman ; that naan 
writes a most beautiful hand, and he principally gets 


ed at one hundred and fitly members, who subsist his livelihood by Writing petitions for those kind of 
u_. *— ■- ^ t -i ' jpedple, of various descriptions; whether truth or 

falsehood I know notv but I have seen him writing 1 
them, for which he gets froth sixpence to a shilling. 

<f Do you know whether they change their beats? — 
I lidve seen them come out from twenty to thirty out 
of the bottom of a street, formerly called Dyol 
Street, now called George Street. They branch off, 
five or six together, one one way, another another. 
Invariabty, before they get to any great distance, they 
go into a liquor-shop, and if one amongst them has . 
saved (arid it is rare but one of them saves some of 
the wreck of his fortune over night), he sets them off 
with a pint of gin, or half a pint of gin amongst 
them, before they set out. Then they trust to tne 
day for raising the contributions necessary for their 
subsistence in the evening. Thfey have all* their di- 
visions. The town is quartered into sections and di- 
visions, and they go one part one way, another part 
another. In regard to the mendicity of people, beg- 
ging with children, I can give a little mfoftri&tion 
upon that. There is one person, of an acute nature, 


by begging and plunder. , There are about thirty 
Greenwich Pensioners, who hire instruments of mu- 
sic and go out in parties. 

“ If each beggar does not procure at least 6s. per 
day, they are considered very bad at their busi- 
ness. . , • 

“ In visiting George- yard, leading from High- 
street, Whitechapel, into Went worth-street, we found 
there were from thirty to forty houses apparently frill 
of people; arid being desirous of knowing the situation 
they were in, we, gained access to several of them 
where we bad formerly visited distressing cases; 
and from the information wo collected, wc‘ conceive 
that in these houses there are no less tjian two 
thousand people ; the whole place, indeed, presents 
such a scene of human misery and dissipation as can 
hardly be conceived. We learned from those we 
had access to, that one half of these inhabitants 
subsist, almost entirely by prostitution and beggary ; 
the other half are chiefly Irish labouring people. 

In Wentworth-street (adjoining the above yard) 
there are a great many houses occupied by inhabi- 
tants similar to those in Georj^e-yard. One of these 
(a private house, No. 53) we visi^d, and were not a 
little surprised to find that it contained one hundred 
beds, which are. iet- by the night or Otherwise, to 
beggars., and loose characters of all descriptions. In 
sonic of the lanes leading from this street, there are 
other houses of the same kind/’ 

Mr Sampson Stevenson, who had been Overseer of 
the parish of St Giles’s the. preceding year, and by 
that circumstance-forced into an acquaintance with the 
practices of its begging inhabitants, said,— <■". There 
is. a map whose real name I do not know, but he goes 
by tlfo name of Graane Mando. He is a man who,. 
I belfove, is.scm^ly ontqf jMlthree months in the 
year ; for heis co abbsjteandvifoe character, he is 
very frequently in jail for his abuse and mendicity. 
He is young enougb teWvi grine; to sea, but I be- 
lieve he. has 'been ripptured, consequently they will 
not take hlfbvv/I baye se^ him scratch his legs about 
the ancles, tri make tbcm blced ; and he* never goes 


who is practised in the art of begging, will collect 
three, four, or five children from different parents of 
the lower class of people, and will give those parents 
fid. or even more per day, for those children to go 
bogging with. They go in those kind of gangs, and 
make o very great noise, setting the children some- 
times crying in order lo extort charity from the peo- 
ple. 1 had an opportunity of seeing a number of 
those cases, being u parish officer. They will some- 
times have the audacity to come to the Borrd for 
relief, which we have four days a-week : there is a 
great deal of money given in St Giles’s. They 
will, if necessary, swear they are all their own chil- 
dren^ and being, in general, of Irish parents (when- 
ever “the tree falls it must lie), consequently they get 
some relief till we can make proper inquiry ; but, in 
a very short time, they are. found out, for we gene- 
rally send to the place they come from ; but the land- 
lords and landladies arc so cunning, they would swear 
that the whole of those children belonged to them. 
But we have people of their own class, to whom wc 
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wfe***: C00 ^ when she ts busy in the kitchen, . until they get 

some broken victuals, as they call it, but they ac- 
tually sett this victuals ; that I have fopud out. In 
St Giles's there are some eating houses for the 
very poorest mendicants, where they go and' sell 
this victuals they get from different houses.” 

This is a correct description of the most common 
cases of begging. There is one case, by no means 
uncommon, which we do not perceive described by 
any of the witnesses ; that, when three or four mew, 
beiug or appearing to be lame or maimed, and most 
commonly in the guise of sailors, go out in a body, 
singing with great loudness, and almost barricading 
with their bodies the streets through which they 
move, in such a manner, that nobody can pass with- 
out a vehement onset, while the , timid or sensitive 
hardly dare to resist* Of course, tins takes place 
only in these streets in which there is least danger of 
their being taken up. 

The following is a description given by the Re- 
verend W. Gurney, of some other classes of beg- 
gars. lie had mentioned a set of applications fre- 
quently made to him, by persons who pretended 
that prize-money, or benefits of some other sort were 
due to them, of which, however, being deprived by 
want of knowing the steps to be taken, they en- 
treated a letter to somebody who would instruct 
them ; “ but their object was to get a letter with my 
name to it, with which probably in a short time they 
could get L, SO. If I have written to any body in the 
office of the Treasurer of tne Navy, whom I knew, 
for instruction or counsel how they ought to act. re- 
commending the bearer to this person for any in- 
formation he could give upon such points ; if I only 
said, f beg leave to recommend the bearer to your 
notice, they would paste this upon another sheet of 
paper, cutting off the bottom part (and one person 
was detected in doing this), and then they would 
take the name at the bottom, ami so paste it together, 
making a kind of a recommendation of this person : 
knowing who I was acquainted with, some other 
clergyman, perhaps setting me down as giving them 
•4 0«. ; that clergyman is induced to give them 10s. 
also, and to send them to some benevolent pt*rsort # m 
his congregation: and so they go on till they have 
got L. 20 : and that has frequently been done, I do 
not mean always by imposition. Hut, in many 
cases, where persons have been in distress, through 
providential circumstances, I have written to ano- 
ther clergyman, saying, such a woman was dis- 
tressed, and had so many children, and that her 
husband was out of work, and that this I know 
to be the fact, for I had inquired. 1 have given 
half a guinea, and have given the names of others; 
and by this means sufficient relief has been pro- 
cured without coining to the parish at all. Hut 
tlu> impositions on the subject of recommendations 
are very great; 1 have had letters from ail parts of 
the country, inquiring whether I gave a genera] re- 
commendation to such a person; and they have 
said, we saw a letter purporting to be in your hand- 
writing ; we were pretty confident it was not writ- 
ten by you, but it was a very good imitation. One 
man in Staffordshire, where I had lately been, got a 
great deal of money upon such a letter. I conceive 
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the bcg^ap#.-fe^ -streets are more numerous at one 
time, of ..tJ&'yWf than another ; and it would be sup- ' 
posed thd tiine Pf the year when they were most 
numerous, foul'd hie, in the early part of the winter ; 
but that is not the ease, for now. they are as thick 
as at any time of the year. I have been endeavour- 
ing,^ a long ttoc to 'ascertain the reason of this ; 
and "the first /obvious reason for the influx# of beg- 
gars into the^netropolis, at this season of the year, 
is, v ;with respect to one class of- beggars, those. who 
do it by letters or recommendations, and not going 
from house to house,., "that they take advantage 
while Parliament is still sitting, or particular per- 
sons being in town ; they perhaps are pretty station- 
ary in London all the year ; but they arc more 
anxious at this time, .and therefore more* heard of, 
because people are going out of town, and therefore 
they are taking time by , the forelock, and work 
double tides ; that is the reason I very frequently 
have letters sent by friends of mine in affluence, Mr 
Wilberforce and others, requesting njm to inquire 
into particular cases, and if 1 found them to be as 
represented, to give them so and so. I have gene- 
rally been* troubled more at this season of the year 
than at any other. As to those who knock at the 
door to beg, the reason of their being so numerous 
at this time of the year, 1 apprehend, is, that many 
couus out of the 'country with a view to take the 
early hay-time about the metropolis, but they bring 
always .i largo suit with them. If a man comes to 
mow in the neighbourhood of the metropolis, they 
mow their way back again, the harvest beginning 
sooner uear the metropolis; they bring with them 
a wife and six or seven children. I have seen hun- 
dreds coming up through Stanmorc, when I resided 
there. They generally come too soon, and the 
streets are filled with these poor people ;• One says, 
if I could but get money to buy a fork I could get 
work ; and another, if [ could get money to buy a 
i ake, I could get employment. I have had half a 
dozen with me since Saturday, stating that they 
came up to get a job of work, but the market is 
overstocked : there are so many Irish here. The 
consequence of these people coming is, their chil- 
dren are immediately set to begging in the streets, 
and with the dust upon thou, having travelled a 
great way, mid frequently m real want, they moye 
the compassion of people very much; they are fre- 
quently sitting with papers stuck in their hat*. In 
the course of six or eight weeks great numbers of 
those will disappear ; the husbands will get to mow- 
ing, their wives will get a hay-fork, and' the children 
will get to weeding in the gardens : Then they get 
a dreadful habit, by coming to the metropolis, a ha- 
bit of idleness and drinking ; and those children are 
annually instructed in idleness. and drinking, and of 
course lying ; idleness is sure to bring on lying and 
theft I dare say there are very few of these men- 
dicant children avno are not trained up to pilfer as 
well , as. to beg ; they come .jmncipally, I believe, 
from the manufacturing counties. On a journey 
from Birmingham to London, two years ago, I pass- 
ed opt less than two hundred with their wives and 
children, who were bagging as I passed.”, ; 

The following statement is inserted in the Be- 


Beggar. 
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; Bcjggur. nro obliged to give something US detect the itoposi-^ 
tiorw wehre liable^ to, for wo are often imposed upon. 
A great many ot* those canes were before me k»ht 
yeat\as a pariah officer ; whore a woman hud Ween in 
the tiabit of receiving :>s. a- week, ami at last a wo* 
man of her own country came forward, a*.d taxed 
lier that three of* the children were not her own. 
Wo never saw thorn again, but they went into other, 
parishes, such as Mury-lc-hone, St Andrew's, And 
other parishes, arm sought relief there ; they know 
we cannot remove them. We have had other per- 
sons whose families are their own, and when they 
have a habit of begging, and get a good deal of mo- 
ney by that trade, they will not go to work. Hut we 
have complaint* front a variety of persons round 
Bedford and Bloomsbury Square, of those persons 
being nuisances* And when the parties have come 
to the Board, we have offered them the house to gome 
in with wife and children “ No; I expect my hus- 
band home very soon, and I will not come into the 
house/' In those cases we get rid of them, but we 
invariably offer them the house. When they will not 
take it, then we stop the relief, for I think the house 
is the best thing for a family of children, and a dis- 
tressed family of that description/ 1 

Mr William Dorrcl, inspector of the pavement of 
St Giles's and St George, Bloomsbury, said, — “ One 
evening I wan coming down Tottenham -court. Hoad ; 
a man and a woman, both beggars, were quarrelling. 

. The man swore at the woman very much, anti told 
her to go down to such a place, and he would follow 
hor. 1 said to myself, I will see this out. She ap- 
peared to be pregnant, and very near her time. I 
went down to Sheen s, I think he sent her there. 
There was a quarrel, and he said, “ I will do for you 
presently ;* and he up with his foot and kicked her, 
and down came a pillow stuffed with straw, or some- 
thing of that kind ; she was very soon delivered. I 
have been informed of a circumstance respecting a 
man of the name of Butler, that went about ; he had 
lost one of his eyes. I am told he had boon to sea. 
He had a dog, and walked with a stick; the dog 
went before him ; he hit the curb-stone. People 
supposed he was blind of both eyes ; he tur.ied his 
eye up in such a way that he appeared blind. When 
ho returned to hiB hotel, he could see as well us I 
' could, and he wrote letters for his brother-beggars. 
This man has been dead two or three months/’ 

The following is a curious fact, testified by Mr T. 
A. Fiuniguo, master of the Catholic Free School in 
St Giles’s. — “ About two years ago. there was un old 
woman who kept a night-school, not for the purpose 
' of instructing children to spell and rend, bul for the 
^ole purpose of teaching them the street language, 

- is, to scold ; this was for females particularly. 

■ female child* according to the woman’s declara- 

tion temp, would act the pqrt of Mother Barlow, 
and the bfher Mother Cummins; these were the fic- 
titious n^tne* they gave. The old woman instructed 
the children in all the manoeuvres of scolding and 
clapping, their hands. at each other, and making use 
of the sort Ot infaoitms expressions they use. This 
led them into the must disgraceful scenes. When 
these children met. If' dine entered into the depart- 
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mope of next day, tbay weife prepared 
to defei^*^y>tit50in and to excite a mob/* 

This isj bearjy the yphole of the information which 
is contained $ this celebrated Report, with regard to 
the arts whjtbjttd employed by. the beggars; of the 
metropolis, :r .Wc shall' next consider the estimate Profit We 
which! ougbt t^be 1 formed of their gettings. On this £ u '“ ul . ,t of 
subject a great bias to exaggeration. Both 0 

these witnesses, with certain ex- 
ceptions? appear iobaxo$p$0 led By it. 

Mr Gufcuey had a of one individual who 
boasted that tie cobid with! case earn .5s. a-d&y ; that 
fie would go through sixty streets, and that, it was a 


poor street that would .not bring him a penny. Sit 
Nathaniel Conant, however, being asked, u Did it 
ever come to your knowledge, what any of the mendi- 
cants got?" made ox^swe^^-r-^ 1 have heard very large 
sums stated, but I disbelieve many of thorn ; I have 
not known of money being found alxrni them ; there 
are a good many very impudent fellows certainly 
about ine streets, who^e^tfirytr^i^feBciine: those 
who have been taken up hav^JEteen seldom found with 
more than a shilling or twd; but l believe some of 
them had hoarded at home. There was a woman 
brought before me, when I acted at Murlborough- 
street, who had a caddy in which there were nine or 
ten guineas hoarded/' 

Joseph Butterworth, Esq. a member of the Commit- 
ten stated as an inference from credible information 
Which lie hud received respecting their mode of 
spending, that their daily acquisitions would not be 
less than from to. to 5s- each. One particular girl, 
however, whom ho examined, stated that Is. 6’d. was 
the common amourit of what she Wins able to collect, 
though on scrap days she made as much as 4s. or 
5s. 

Mr Sampson Stevenson was asked,—" Has it fallen 
within your knowledge whut the largest' suras are 
that have been gained by beggars in the course of 
the day ? — That I have been unable to ascertain, 
but 1 have heard them brag of 6s., 7s., Or 8s. a*day, 
or more, according to their luck, as they call it; and 
if one gets more than the others, they divide it with 
the rest." 

It appears from words themselves of the evi- 
dence on this point, that it is insufficient to prove 
anything. It is either the result of hearsay, which 
hearsay was probably the "result of 'conjecture, not 
of knowledge ; or it is founded on what the beggars 
themselves have said, when , in a boasting hiimour; 
that is, w hen actuated w ith a tie&Ire, to make their 
gettings appear as large as possible, an$ w hen, of 
course, their own declarations about the' amount of 
them arc, as evidence, of little oy^no value. 

6. The ground on which the Opinion of the groat 
profits Of begging! seems chiefly. to be founded, is 
the. notion w hich is entertained of their expensive 
mode of living. It Is? tiien'^re necessary, before 
we adduce die yeinarks whfefrSl^pear to bo called 
for on the subject, Of profit the evidence 
which has be^n furnished, subject of ovptmee. 

The Reverend; Wi|li^i,;GMriiey was naked, — 

“ "Have ycaixmderstood vralks arc 

considered a $mt ; of property ; I have 
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fat map! who mdVes. WjWself abd^ttof, it wooded 
board. When I Kvod jifor the K^ifoad, I li^ve 
seen . eight or tep of '!%% perttmsgb into a mi&r- 
able house m the lor#’ jjjjSSt of Kent Street. I h4?e 
seep tables set; one. a very long, table covered with 
a coarse cloth, but a clean one; and there was 
something roasting : I was afraid to go in, on ac- 
count of this man, who was a very violent one; this 
. -man Was among the rest : they were going to have 
tlieir dinner at % the fashionable hour of seven* There 
Was a cripple among them, who. used to be at St 
Gebrgo’s Chapel in St. GeoiWs fields ; he used to 
lie there, and pretend to hold out a pamphlet ; ho 
was. weak- about the lotus, and his legs folded under 
him. \ I really believe the' stories' whibh have been 
told ate not exaggerated. ^ . 

c< Have, you any opportunity of knowing that the 
biread they eat is always of the best?— Yes; they 
.would never eat any bitt the best wheateri bread." 

This evidence proves but little. It is solely by 
conjecture, Mr Gurney here infers that there was 
any considerable ex pence. 

Sir Daniel Williams was asked,-*-" Do you knfrw 
their mode of life ?— 1 There was, in a situation called 
Church Lane, Whitechapel, some years ago a house 
of resort of beggars, which was well known to all 
that class of people in every part of the metropolis, 
by the name of The Beggars Opera: the sign of 
the public-house was the Weaver's Arms, hut its 
slang name was The Beggar’s Opera : At the period 
I am mentioning, these beggars’ used to resort there 
of an evening, after having perambulated their diftt-r- 
ent circuits, and lived well ; they spent a consider- 
able portion of money, would have hot suppers 
dressed,, and regale themselves with beer,, punch, 
and often other liquor still more expensive " ' 

How unfortunate, and at the same time how 
strange iti% that not a single question was put to 
this gentleman, to ascertain whether he knew this 
by hearsay, or by observation. We are constrained 
to conclude that it was only by hearsay ; because, 
had he seen the facts, it would have been natural to 
say so ; and because we arc never entitled to make 
an inference stronger than the premises on which it 
depends, 

Mr Buttefworth describes scenes of a similar sort, 
but has attention enough to accuracy, to say, that he 
is cmiy credibly informed of the things which he 
states. Not. a question is put to him about the 
sources. whence his, information Is derived; much 
. less krc any of the ’ptrsdSni- who gave it brought be- 
fore the ComrniUee^who pugbt not to, have, been 
contented with the heatoay, when they might have 
- had the original cviifooce. ^ M^Buttorworth did, in- 
deed, volunteer. Jfor h0 was not provoked to.it by 
any interrogation) -the description of one person. 

" t know^^i^sid, :\a sober, b ackhcy-cbaclimjan , 
upon whose^e^itcity I can dcpend, who has frequent- 
ly conveyed' beggars to their' lodgings ; and former- 


? ^^puWi^jhoqscs which the^ haunt, to take 
from thfin^Tbeing so intoxicated they could ifot 
walk homo"* If this information of the hackney- 
cbnchmAn Was of any value, how wrong it was hot 
. to call the hackney-coachman, and got his owii in- 
, formation from himself? According to what appears 
from Mr Butterworth’s words,, he might have convey- 
ed a b^gjar ftjnn those houses, either twice or two 
hundred times in hislift*. . , 

This is a very imperfect mode of collecting evi- 
dence. 

The only person who gives anything that resem- 
bles the evidence of law' own observation upon the 
subject' is Mr Sampson Stevenson. lie was asked, 
~ 4i Hav$ you had an opportunity of milking observa- 
tions! on the character of street beggars A great 
deal ; not only before ! was officer* but having been 
led by being officer to (qok into the matter, 1 have 
tnade great observations^ because there was a house 
which those kind of people used, not above eight 
yards from my own house ; . complaint being made, 
the nuisance was done away.” 

u Have you had an opportunity of making particu- 
lar inquiry into the character of individual beggars f 
— 1 have'; in fact, I made inquiry, not only of 'the 
landlord, but of some of those who seemed to be of 
a superior class, or petition writers ; that was before 
I was overseer. A year or two ago this house lost 
its licence ; it not only encouraged those kind of 
people, but people guilty of felonies, and sb pa. 
This threw them into other quarters ; and they made 
their residence at a public-hoUae called The Foun- 
tain, in King-street, Seven Dials, where they 'assem- 
bled not only at night, but in a morning before they 
started upon their daily occupations, as they express 
it ; f have seen them come in. As it is a house* 
the landlord of which is very respectable, and has a 
family, I have gone into tlie bar on purpose to see 
their manner of going on; that is very near the tap- 
room : They come at night, perhaps individuals, 
and likewise those sailors, or pretended sailpjrfl, in a 
body; but those who go one and two together 
come also: those who are sailors never take any- 
thing on their backs like knapsacks, for they only 
beg or extort money ; but the others beg clothing, 
or anything they can get, and they always have a 
knapsack to put it in ; they will come Joiulcd with 
shoes and. various habiliments, which, bring near 
Monmouth-street, the place where they translate 
old shoes into new ones, they sell, and likewise the 
clothing. I have heard them say, that they have 
made 3s. or 4s. a -day in begging shoes** for some- 
times they got shoes that really were very good ones : 
and their mode of eicitmg chartty for shoes is, in- 
variably) to go barefooted, and scarify their feel and 
heels with something or another to c ause the blood 
nfi it were to flow. I have seen them in that situa- 
tion many times ; and thus they sally out to their 
different departments, bat invariably "changing their 
routes each day, for one is .scarcely ever seen Jn the 
.samp, direction two days together, but another takas 
his situation. I have seen them myself; I never 
saw: them*' outside : but I have seen considerable 
sums of money pulled out and shared amongst them* 
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both collectively and those who go two or three to. evidence in this Report. Mr $teven- 

gether. Victuals 1 do not think I ever saw brought son, for exk'mpie^in the passage which has just been ’ 
into that place, for i rather think, they .throw it quoted, gives without any restriction what soever,, 
away when they get it. Mostly shoes and clothing, as a general characteristic of the beggars of whom 
and sudi things as those, which they sell immedi- lie speaks^ to be Very abusive when their applications 
fttcly. They stop as long as the house they usfc iV art* refused, N.ow, this may safely be pronounced 
Open, tthd got violently drunk, and quarrel with one as one of th^ ifO^st occurrences. The writer of this 
another, and very frequently tight; alter that they article may giy^his own ’evidence. He bus lived 
are not allowed to remain, if they were, the licence above fiftcen yeiitl in the metropolis : he has walked 
would be stopped; and ury likely there arc houses nipre than most peoplcy both in the streets of JLon- 
in St Giles's where they spend the other part, if they dun, and in the roads and fields immediately sur- 
hnve any left. rounding it : he never gives Anything to a casual 

What is their general character ? — They are peo- beggar ; he has been accosted by thousands of beg- 
ple that arc initiated in this mode of begging ; one gars: he cannot at this moment recollect that, in the 
teaches another their modes of extorting, for I cun whole course of that experience, he over met, with 
call it nothing else but extorting : And they arc one abusive word : blit he has a hundred times re- 
ef the worst of characters, characters whose bias- ceivcd a u Thank you, Sir/’ with a bow or a curtsey 
phetny it is almost impossible to repeat ; they will from the little boys and girls whom he has refused 
follow you in n street for a length of space, and if and repulsed, and to w*hom it is evident that such ft 
they do not receive money, they give a great torrent lesson is taught by those on whom their conduct 
of abuse, even all the time you may hear them, depends. The impostrous beggar, in fact, knows his 
Most of them have no lodgings. There are houses art too welt to lose his temper ; and the spirit bf the 
where there are forty or fifty of them, like a jail, age, so much improved, renders a mild deportment 
the porter stands at the door and takes the money ; necessary to the success even of the worst employ- 
for 3d. they have clean straw, or something like it ; ment. 

ftn* those who pay id. there is something more dc- Of this evidence about the great gains of beggars, 
cent ; for (id, they have a bed ; they arc all locked some parts arc directly and strongly opposed to the 
in for the night, lest they should take the property, rest. 

In the morning tliere is a general muster below. 1 * Thu ; we arc Jtold that they cat and drink most 

have asked country paupers who have come for re- voluptuously ; we are also told that their sleeping 
lief, how they have been entertained, they say. Very places are wretched beyond description. But why 
badly : they have gone there. The servants go and should this be, if they were able to afford, in this re- 
examine all the places, to see that all is free from spcct, a higher degree* of comfort i Notwithstand- 

feiony; and then they arc Jet out into the street, ing what we are told about their delicate feeding* we 

just as you would open the door of a jail, and let are also told that there are eating-houses to which 

out forty or fifty of them together, and at night they the beggars resort, and in which they buy the scraps 

come again; they have no settled habitations, but of victuals, collected at doors, which the beggars 
those places to which they resort ; but there are who have collected beyond their own consumption 
numbers of those houses in St Giles’s.’' there dispose of. This is no proof that they are gc- 

Most of the statements in this declaration are very nerally able to cultivate delicacy, 
loose and vague. Yet not a question is put by the So slight an exercise of" reflection is sufficient to 
Committee to ascertain how far the witness had ac- show that the gain of beggars must of necessity be 

tually seen and heard, and how far lie merely con- wretched, that one is astonished at the proof which 

jectured. Ncr; he is allowed to make up a compound is exhibited of the inattention of mankind, by the 

of what he saw, and what he conjectured, just as he number of persona who believe the contrary. Ac- 

pleased, and to leave the ingredients without any cording to the principle of population, which sup- 

distinction. In several things he is palpably and poses a greater number of hands than can find em- 

grossly orroneouH, For example, hi* supposes that ployment, the ordinary occupations and trades may 

beggars in general throw away the victuals which all be regarded as overstocked. The lowest is ne- 

they collect. It is likely that they should take the cessarily the most overstocked' pf all ; because the 

trouble of collecting any thing merely to throw it hands which overflow from the rest are all driven 
aSvay l It is iikely'they should throw away that for downwards, and the lowest receives the overplus of 
which they might get money ! Besides, the usscr- the whole. The lowest species of occupation is, ■ 
?tion is contrary to what is actually delivered in evi- therefore, of necessity underpaid ; that is to say, the 
deuce to the Committee; the fact, that there are wages of the labourer are not sufficient to maintain 

R laces in St Giles's where the commodity is regular- him with such a family as is necessary to keep the 
j bought, and where those who have collected it go number of labourers, in that occupation, at its ex- 
to sell it. isting’ amount. But It mU8t necessarily be, that the 

‘ Nothing is more common, in cases of this sort, gains of beggars, upon the whole,' that is, the gains 
than to receive a violent impression from the strong of. air average beggar, arc, below, and considerably 
cases, however few; to overlook and forgot the below, the earnings of individuals in the lowest ati<| . . 
small cases, however numerous ; and from the strong worst paid Species of labour. If it were not, it would v 
cases solely to draw" every inference to the whole, foilbtv, that the wretched starving people, employed 
There are strong marks of this imperfection in the in tbcflowest, naturally the hardestand inost pain* 
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ceive a stkatt sum ; 

they might receive a libcgjtfr. ^um^ith^ue «ti^4^G»r>ur . 
at all ;, Jt wduld.folW, tgM£; <$t of ;* 
amounting to .pajtt o£ the population, »U*. 

mr all hut op insiljuiS^nt fonloj^* are e ndnw^^M. 
thiet degree of heroic? virtue This woul^be ;to gup* 
pose a ^enflibiUty /to mo^.'.oonsider^op , which, in 
the pjrcumstancesof dbgradihg 

pbyejrtj^ is utterly inpom^tihlc with the laws of, fittr ' 

We regard it, therefore* as a matter of demonstra- 
tion* that, the earnings of beggars, as a doss, are 
' considerably belo% the earnings of the worst paid 
. class of labourers. ‘ ■ A 

With this conclusion, however, it is very compati- 
* ble to suppose, that individuals in the class of beg- 
gars, those who have more skill nod industry than 
the rest, may attain to considerable gains as it is 
evidently an occupation in which a greater or less 
degree of skill in working upon the attention and 
sympathy ,.of mankind must make a Considerable dif- 
’ ference. „ The greater you suppose the gains of these 
skilled individuals to be, the smaller, of course, must 
you suppose the number of those who make them. 

7- We have now exhibited what appears to be the 
result of all the evidence yet before the public, re- 
specting the actual state of mendicity. The infor- 
mation i& exceedingly imperfect, while it is certiidy 
not very creditable to the legislation of our country 
to be thus ignorant upon such a subject. 

It remains for us to present what the existing 
state of information enables us to discover with re- 
gard to the causes which, operate in this, our own 
country, to the production of mendicity ; in the next 
place, to explain the effects which it is of the nature 
of mendicity to produce; and, in the last place, to 
give a list of the operations which appear likely to 
be the most powerful in effecting a remedy, — the ob- 
ject and end of the inquiry. 

Causes of 8. With respect to the causes of British mendicity, 
)Vh tulicity. jt will be useful, in the first place, to give what drop- 
ped in detail from thfc witnesses before the Com- 
mittee. . , . „ . 

The cause of which they first begin to speak, is 
what we may call, in one word, soUicritig, or the un- 
favourable change produced in the minds and in the 
circumstances, both of individuals and of families, 
when the individuate, or those on whom they depend, . 
bepotue soldiers, There is nothing to which the 
minds 'of the .witnesses appear to be carried more 
frequently than to this. 

Edward Quin, Esq. a member of , jdui establish- 
ment. for sending the poor Irish to their own country, 
speaking of the persons whom they send, declares : 

“ Most of those parties, have been, £ should imagine 
nine out of twelve, ;elthpy m the army, or navy, and 
mostly with ^ whatever of 

return ing ^qme, except pe^baps/ a temporary pass, 
twopenc^ a, mile* or.ja a mile ; we nave known 
a man,' with a wife and six children, coming from the 
Peninsula, sometimes withjhk or Is. or gs. a-day.” 

Ijte makes a ^Ufiqus declaration with regard to the 
Irish, ^ whft beiggtog in England. The es- 

tates it la better ter have them in.Eng- 


? " . ' • , i 'i ' ■ 

. , to send th<Mp where there i»M 

1 ^j^ovteioo wtmhi fe^ doing them no goftl. *- 

^MrCorq^bbq^ the celebrated magistrate, and our' 
grand instructor on the subject of police, being inak- 
o4 for hia opinion of the causes, of mendicity, said,-— 

. w It docs appear that there arc. various classes of men- 
dicants, which ore all pretty numerous : First, those 
that are beggars by profession, who are the imme- 
diate Ejects <af the attention of the police. , Second- 
ly, those, that, from temporary pressure hi the winter 
season, and other seasons when work is slack, or 
they have any special pressure upon them, fall into 
want; such as the wives and families of soldiers* when 
their husbands are abroad; or when, from sickness, 
the head of the family is. out of work, many of them 
have ho resource but to ask aims in the streets; that 
class is forced to do so from the inadequate allow- 
ance the parishes, can make them, partly arising from 
their not being parishioners, and arising also from 
the circumstance of the small sum the parishes con 
gfford to. allow, which seldom exceeds the weekly 
sum required for a miserable lodging. The next 
class, I am sorry to say, are persons > and they are 
pretty numerous* who have allowances from Greenwich 
Hospital* or who are Chelsea pensioners ; they carry on 
the trade of begging to a pretty considerable extent. 
Strangers wander up to town, of which there are a 
great number, in search of work, with their families, 
and are disappointed, in consequence of the scarcity 
of labour, from the supply being greater than the de- 
mand ; which has been evident to me, and very muck 
so, from attending the very unpleasant duty of ap- 
peals against parish rates, and that discloses very 
often a great number of people out of employ : a 
number of those who have been wandering up, as 
well as those stationary in town, do obtain some sub- 
sistence, I apprehend, from begging. Those are all 
the different classes which occur to me at present/" 
Mr Davis, the agent by whom all persons taken 
up as bcggOfs and vagrants in London ahd Middle- 
sex, and passed to other counties, are conveyed* 
speaking of the difficulty of keeping them from run- 
ning away, says, — u But the girls that comp up with 
the soldiers are the worst we have ; down at Wool- 
wich or at . Greenwich, sometimes I have a whole 
coach-load brought up at a time, some going one 
way, sonic another ; if it is possible to get away, they 
will, borne of them say, We mu&t go out of your 
district, but we will not promise to go all the way 
home/' r 

The Edinburgh Society* also, for the suppression 
of beggars, say, in their first Report, 

“ The widows, where not charity wWkrhouse cases, 
were generally found burdened with iarifiihos, fre- 
quently the widows pf soldiers killed in battle. The 
married, women were, either old, or with families, 
their husbands being labourers out of employment, 
pr soldiers abroad, many of whom had once enjoyed 
the county allowance as militiamen's wives, but who 
had been deprived of that resource in consequence 
of their husbands having volunteered into regiments 
of. the line* There seems some reason to apprehend 
that the allowance to the wives and families of mi-., 
litjainfen is gradually eradicating that pride which, 
with the lower ranks iu this country, made parish 
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Wc shall not lengthen this article by pointing oat 
because they are obvious to alJ, the circumstanced 
attached to soldiering, by which it necessarily, be- 
comes a great source of beggary. These instances 
arc. sufficient to prove the impression which has been 
made by the facts upon the minds of those who have 
been situated most favourably for observing them. 

'Hie next circumstance which is stated by the wit* 
nesses before the Committee as a cause of multiply- 
?ng beggar, is the state lottery. It is adduced - by 
more of the witnesses than one, but wc must remain 
satisfied with a specimen. Mr Wakefield was asked, 

** You have mentioned the lottery, as the second 
cause ; have you any facts to state, justifying that 
opinion ?— f beg to state a very strong instance 
of an apparently industrious man, who applied to the 
committee of the SpUalJielda Soup Society for re* 
hef; he was told, that his appearance did not indi- 
cate want ; and his mode of living was asked. lie, 
said he was a “ Translator 5” which is a business of 
buying old shoes and boots, and translating them into 
wearable ones. Inquiry was then made, if he had 
such a business, why he should then apply for, relief; 
and be answered, as a matter of course, that the lot- 
tery was drawing, or about to draw, “ Why, Jiow 
can that affect your business V* — u I have no sde 
for boots or shoes during the time that the lottery 
draws/' Inquiry was then made ns to the truth of 
the statement, and it* was found to he the case, and 
that he was an industrious and respectable man ; 
and tflxjt it was only on account of the loss of his 
trade that he was brought into that distress. 

“ How long ago was that ? — Two or three years 
ago ; the money went, of course, either in the pur- 
chase of tickets, or the payment of insurances in the 
lottery/* 

Almost all the witnesses who deliver any opinion 
upon the causes of mendicity, mention /the use of 
intoxicating liquors us one of the greatest. It is 
neediest, we conceive, to adduce the testimony of 
any individual in this case. The only mistake, of 
which there is any danger, in respect to this cause, 
is the ascribing to it more vfiVcts than it, produces. 

Though mischievous, in proportion to the quantity, 
by every drop that is consumed, it will account for 
but a small portion of the mischief which we be- 
hold./ 

Local demands for temporary labour often affect 
the poor very unfavourably. A . passage already 
quoted from the evidence of Mr Gurney, shows in 
what manner a great number of persons crowding to 
the vicinity of London in the hay season, arc driven 
or seduced into habits of beggary. _ 

One cause of beggary may here be mentioned,^ know£, in & parish, who.ba^ol 
which has not attracted all the attention which it jiarjrif ^lief, ^pplyip thwt titipM 
deserves. That is, the mode in which wc allow cor* V ‘ ,A “ 1 A * ' AV -- 

tain classes of the people, to pay themselves by a 
sort of begging. In these unhappy circumstances 
wi> allow' post-boys, Siagfrcoachni^n, and various 
other classes to bp placed. One sort of begging is 
nearly allied to another. Of the same tendency is 
the practice by which servants take, and hy their 
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r mind to the me , , 

Whatsoever, that, of: this sort: ttf* 
proportion th*% ofothers, ify$uh 

• A Irnqst' ^ witnesses represent the want of 
' — high , in the list of the yuuses 
of, them who had used the 
^ of this cause with 


r % ^ . ^ -iuf the powerful effects 

of achi>0]uTg,.as giving tlidt schse or honour to the 
people,, wlucb shake* them willing rather to die than 
to beg. We shaft not enlarge upon this cause/, 
which would afford materials for ‘a volume! it is ' 
enough, in tins place, to mark the importance which 
the mere outward observation of practical* men has 
drawn them to attach to it. ^ 

The poor laws stand branded by, the witnesses as 
perhaps the most prolific of all the causes of beg- 
gary. The object of tine- -jpodr ; laws is the y&ry re- 
verse. They are, by this account; the. greatest 
cause of that which they were contrived topr^vent. 
By making a sure provision for every body reduced 
to want^ all motive for begging was expected to be 
taken away. The legislator looke&only to one thing; 
whore be had a groat many things to which he ought 
to have looked. *. ■ . ' 

M* Jolm Stafford, the chief clerk of the Police- 
office in Bow-street, said,-— “ 1 think it might prevent 
a considerable number of persons becoming beggars, 
if tlieru was greater facility given to the magistrates 
to compel parish-officers to relieve poor persons who 
are in Want, and unable to work or provide for them- 
selves; for, a* the law stands now, ifappor person 
comes to the magistrate to complain that he is in a 
state of distress, and does not know what to do to ob- 
tain relief, that person must apply" to. two overseers . 
of the poor, who may refuse relief. The magistrate 
must tlten summon, the two overseer# to appear be- 
fore him ; and it is not until after they appear, or 
have made default, that. he is enabled to make any 
order upon the parish- officers to relieve those per- 
sons ; so that, in cases where the parish* officers are 
from home, or When they live at any distance, it re- 
quires frequently a day or two before a return to the 
summons can be procured; then, uiifess anything 
can be done in the meantime, the paupers have no 
moans of obtaining relief/ but by, soliciting charity.” 

Sir Nathaniel Cowt, die ujagietratc% describes 
the same evil in nearly- the satni:wrpi\}^ # ;- Ile^peptiog 
the beggars produced by. this caiia^e he was . 

“ Do y ou think’ they constitute a large proportion, of 
the beggars in London I — I caUnpy $tale that ; there 
are a great many, almost not actually 
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fheyare ■ 

shifted W*W.,' . 

days, hefore they can bdg at the 

cornet of;*' street ; they: by thejwatch* . 
man ami when they td- hjefong. tf 

they letoot, ,jn*N$ if; being taken to thq^yer-;;. 
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Be*f»r. ceive that, if they covdd go to the pamh-oflteep* a I 
the moment of casualty/ uiey would not; bo m flto 
streets. , 

On thifc head, however, the information afforded 
by Mr Martin is the most important. It appeared 
by the Inquiry, of which he was the principal organ, 
into the State of .Mendicity in the Metropolis, that 
about one half of the beggars in the metropolis in 
reality belonged to the parishes in the metropolis, 
and were there entitled to relief. This is most as- 
suredly, in the account of English mendicity, a very 
extraordinary fact. It is worth while to give the 
proportions, as they exhibited themselves upon this 
Inquiry : 

Class t PAROCHIAL INDIVIDUALS. 

Of Homo Paiisliw; inclusive of 
about - . - i r »84 children, about 2,231 

Of Distant Paridirs; lurlu- 
sivc of 4*9 ditto - • 868 

Total P.trochial Children, 

about - • — -r- 1,873 

Total Parochial Individual, about * - 3.099 

Class II. N 0 N • V A KOCH 1 A L INDIVIDUALS. 

Irish ; inclusive of about 1,091 children,- about 1,770 

Sco.ch; inclusive of * 103 ditto - 168 

Foreign; inclusive of - 29 ditto * 59 

Totat Non- Parochial 

(Sluldivu, about 1,225 * 

Total Noii'Paiochial In* • • 

dividuak, about ..... 1,99? 

Total Cliildicn ou the 2,000 

c asos, about - - 3,090 

Total Individuals on the 2,000 cases, about • 5,090 

Mr Martin observes, “ It may appear extraordi- 
nary, that the parochial poor should be found to fur- 
nish above one half of the general maws of beggars 
in the metropolis. There are, however, two causes 
particularly affecting the parochial poor, which have 
doubt loro contributed to reduce many of them to a 
state of beggary ; via. 

“ 1. The practice, generally prevailing in the me- 
tropolis, of refusing relief to pauper* out of the 
work-house ; and, 

44 2. The want of a provision by law, to direct^ in 
particular eases, adequate relief to parochial poor, 
not resident within the limits of their legal settle- 
ments.” 

It was observed to him, ic If it be veal distress and 
not imposture, it should appear that the proper place 
to apply for relief would be the place of their own 
settlement is astonishing how ignorant the poor 
people are. A great many live in a contiguous pa- 
rish to that to which they are chargeable, then they 
are afraid of the Jaw which direct# they should be 
either imprisoned or whipped, or removed home, in 
case they apply for relief; and some, who have 
been in better conditions in life, arc very delicate in 
making their distresses known at all. 

“ Have yog ascertained that i-^Yes ; even when I 
have written, 1 have frequently, found the testimony 
in some degree corroborated I have received be- 
fore ; there may have boon a variation in u few cir- 
cumstances, but the general statement has been of- 
ten true in those canters, with which the committee 
VOL, ii. part u 


wptdd be mM> surprised. . A woman mentioned a Biggur., 
steal deaVpf property abroad (1 think in one of the 
West lndu^lslands) some time ago ; I found there 
was ground fur a great part of what she said, but 
not the whole. 

" You think those persons did not know where to 
Apply, till you informed them ?— rln many instances 
they did not know how to apply, or they have been 
so iutimidaud by the letter of the law they were 
afraid. 

“ Do you think a large proportion of those who ap- 
plied, became beggars and applied tor relief to you, 
because they did not choose to go to their parish ? 

-—I think there were some, but their motives for that 
were very various ; in many cases it was entirely ti- 
midity. 

“ You have mentioned in your printed loiter of 
181 1, as one of the cauHc* for beggary, the want of a 
provision by law to direct, in particular cases, ade- 
quate relief to parochial poor uot resident within the 
limits of their legal settlement; what do you moan by 
that I mean, that supposing there is a man be? 
longing to Liverpool who is a coachmaker’s smith 
for. instance, or in some employ in London, and thut 
lie falls into temporary distress by sickness; the 
distress of thut fumily is enhanced, and often goes 
to rhe excess of making thu wife pawn even the 
w orking tools of her husband : if they could iuune? 
cliately go to any magistrate, and claim the nccchsa* 
ry relief, to be afterwards refunded by their parish, 
that distress would he prevented.” 

To Mr Coiqulioim, the magistrate, it was observed, 

— “ You have given it as your opinion, in your 7mr- 
tise on Imfigrncv, that among the causes of vagrancy 
is the hardship and dread of removals P-t-I look 
upon tin; removal as one of the greatest cviU at- 
taching to the pauper system; A’ that could be 
done away by legislative regulation, so as to let the 
burthen fall equally upon the country at large, that 
would do more to reduce the rates than any thing 
else : it is a kuneutable thing. I know in the year 
1800, that in Drain tree and Broking in Essex, al- 
though the murage of the whole country was not 
above 5s. (jd. in the pound, they paid actually 40s. 
in the pound for poor rate*, which amounted nearly 
to a disinherison of property, in the hands, perhaps 
since William the Conqueror, of sonic of the pro- 
prietors : and I know of property which would let 
for L. 200 a year in any other part of the country, 
letting for L. 20 ; Arid 1 remember another in- 
stance, of a person who hail established a nursery ; 
ht* was rated for that nursery L. 70 a year ; it hgd 
cost him L. 800 ; and the question with him wap, 
whether it would not be better to abandon it than 
sustain the burthen. Wherever you see in England 
the finest surface of country, such as Hertfordshire, 
and all the southern comities, there you have the 
greatest portion of poverty : In Sussex, by the last 
returns, it was 25 in the hundred, that was, a fourth 
part of the population; in Cumberland, five; in 
Lancashire, where we should expect more poor than 
any oilier, from the fluctuation of labour, 17. 

“ Do you conceive, that the system of removals al 
once folds considerably to the expence of the rates, 
and is a great grievance to the morals of the poor l 
h h 
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^icjsr^r. — Hut it degrade the poor M a very grout degree 
s *** , x^ w is certain ; and that it adds to the rates, but mostly 
in i <>;■ i,; :tiOjio!U. 'llu* manager* of the poor are 
vrr. willing, thinking ro get rid of them in a short 
tan to nuint.iia thi-iu, rsitlier than send them to a 
ivu e (jniiicr; il it is ujihiii *’t> or ::0 miles, they 
wdl riimnv them, hut it’ it is MOd tniles oft’ they do 
not go to fie t*.v |u nu\ 

“ Then they most, have the paupers perpetually 
upon them ' — Ti.i y are m hope 1 * ol‘si»on getting rid of 
t!s»*.-i ; th( \ nljen go into the inn. *(’ li mo the sick ue.>s 
of tin* lit 'id of Me f.nnilv, or from \..* mik nUHialtic' 1 ; 
they .0*1' in hopes thing- may mine round.” 

Ofthv < Mating systi in of c.\ tr lordinary Ians ron- 
corni i N t.ie poor in England, licit part winch relates 
to the whipping and imprisoning of persons found 
soliciting alms, is represented by the witnesses as 
one of i h gland sources of evil : lieeiiuse il is a law 
wli.hh the present state of humanity will not allow, 
in u.dmury c.ise.,, to be executed. The whipping is 
regain « >\ .out tot illy disused, The putting a wretch- 
ed being into an Engl Mi prison is not a way to ele- 
vate his mind, and place him above the base thoughts 
ofbeggary. It is likely »o make him more regardless of 
all moral, very often of all legal restraints; and where 
Jit* went in a beggar, to come out a thief. Upon the 
atrocious cruelty of driving a wretched creature to 
beggary, in the way explained above, hy refusing 
prompt assignee, and then whipping or imprison- 
ing for an act of Mich necessity, no comment is re- 
quin d. 

Info the mischievous tendency of the principle 
upon which the system of the English poor laws is 
built, holding out a premium for worthlessness, and 
for that excessive multiplication of the people, to 
which a hi ate of general wretchedness is attached, 
we shall not at present enter. It will come to be 
round* red, where tiix cook, and the policy regard- 
ing them, become the subjects of discussion. YVliat, 
m this place, chiefly calls tor attention, is the course 
of procedure and ditail, in the hands of the parish 
oilicers ; not ns a -vMcm of waste and of oppression 
upon the contribution, nor as a system of tyranny 
and vexation Lu the paupers, but as a mode of mak- 
ing h» ggars. This the) do, bv their modes both of 
giving <md withholding relief. They give it under 
s iidi circumstances as to make people tly from it 
to beggary ; they w iililmld it in such a manner as 
both to e impel and seduce them into beggary . Mr 
(iurmy was a-ked,— *• What is the police establish - 
ii iM id' your paii h : — We have four la .idles and 
six nie.slxbles, besides special constables occasion- 
all) : lint iJieie is a great terror and alarm on the 
minds of the parish officers of nil the paiMio, le>t 
thn um k-hnuse should he overstocked, ami lest the 
parish should be hwrthened ; and, as long as person*? 
ret then* livelihood without looking to them, though 
it i.- by pilli rmg, unless they actually know that ih. v 
arc pdteiiug. they take no notice. 1 have ol'ren 
thought that if ur.ny of our poor laws were impel a- 
li vi instead of pennkstve, it would he useful ; and I 
cm mid m n.) of the innsh officers arc ignorant of 
thei. duty, as well .i- the beadles and constables. 

“ 1) > von k:mw whether persons confined in the 
work lukhes and relieved there, are ever la out of 
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those work -houses for the purpose of begging, in the ftegga*. 
cifoi^e of thfr day They go out on the Sunday" 
generally, aridl beifow* many of them beg, indeed I 
am pretty sure of it." 

As a cause of beggary, it is necessary here to then* 
tion early and impro\ idrt/l inurriaga', and all those 
other proceedings which tend to increase procreation 
beyond the measure of subsistence, and thus Jo ksep 
the great mass of the people sunk near to the level 
of mendicity a proximity from which, by the slight- 

est accident, many of them arc continually tailing 
down to if altogether. That this is the grand me- 
dium through which beggary is produced, it is need- 
less to oiler any proof. The mode in which tho 
principle of population, when injudiciously encou- 
raged, instead of being wisely restraint*'!, operates to 
the degradation of the people, has been already, in 
part, explain* <1; and it will be still farther elucidated 
in u subsequent article of this woik. 

Among the causes of beggary in England, one 
may be regarded as pretty remarkable, that is, he* 
land . Ireland is one of the greatest of all the causes 
of beggary in England. Considerably more than 
one-third of all the beggars in the metropolis appear 
to be Irish. Of all human beings in any part of the 
globe, the mass of the Irish appear to be in the most 
deplorable circumstances, whether their moral or phy- 
sical Mtnalion be considered ; and that under a go- 
vtynpiiul regarded as the best in the world. The 
art of making governments efficient to the purposes 
of government is, therefore, still but imperfectly un- 
derstood. 

Some of the witnesses, Mr Colquhonn in particu- 
lar, bring forward a very important subject. They 
give the state of tho criminal laws as one of the 
chief among the causes of mendicity.—- “ About 500 0 
individuals, " he says, *• are vomited out of the jails, 
will tout character. These people come on society, 
without any asylum provided for them, if such an 
asylum could be established, 1 think, in a very short 
time, it would relieve the town of a great many of 
the beggars.” The operation of the penal laws upon 
the moral Mule of the people is a field of inquiry far 
too extensive to be introduced inlo tho present ar- 
ticle. That an ill-contrived system of correction for 
oil ei ices may degrade the minds of a people, dc- 
st.-oy (heir sensibility to moral considerations, render 
many of them incapable of that self-esteem, on which 
the abhorrence of beioming a beggar is founded, 
nobody can help perceiving. That a great part of 
the British system of pc.'-d law is infect* <1 with this 
tendency, has long Keen the. complaint of discerning 
and philosophic minds. The public is not a little in- 
debted to the popular writings of Mr Colnuhoun, for 
the degree of attention from men in power which it 
cannot long be hindered from receiving. Another 
place in this work will bo found for giving to the 
subject that degree of elucidation which it so highly 
deserves. ’/ 

Of all the cause? of beggary, uxrr may undoubted- 
ly be assumed as one of the most extraordinary, Wc 
have already seen in what manner the people con- 
verted by it into soldiers swell the ranks of mendici- 
ty ; but this is only a small part of the deplorable 
effects. It brings the condition of the whole of the 
4 , 
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labouring ipfcss down nearer to 

v ^V^ / and $ of pourse, a new’ and add it kmaf p#ri i p*v$ o*vn 
to it tftog^her* This it tfoefl^by % coiWu^J)ti0p 
which it produces. ,, Exactly in proportion as vM)M' 
is spent upon rtatvt exactly in that proportion' ft the 
means of employing labour, that is, of buoying up 
the condition of the people, destroyed exactly in 
that proportion must, the people* " c&ieris parilu$ t 
sink. These are conclusions which may be regards 
cd as scientitic, and fehfcfc will never be called' in 
dispute except by those who are ignorant of the 
subject. It is not impossible for wur to be accident- 

a accompanied with circumstances which counter- 
mce this tendency, even in respect to wealth ; 
but this is. exceedingly rare. The great men very 
often gain by war : the little almost always lose. 

There is one other cause of mendicity, which it is 
incumbent to mention, because it really include* all 
the rest ; but it can be very little more than men- 
tioned, as it is» far too extensive for elucidation in 
this place. This cause is legislation? — t> ri( l legisfat/mu 
An argument, which, though it is too general deeply 
to impress a mind unaccustomed to generalize, is in 
fact almost demonstrative, may be given in a few 
words. Perfect legislation, u legislation capable of 
turning to the best possible account the command 
which in this world man possesses over the good 
things of life, would so conduct society, that, ns 
there would be scarcely any individual who wvirfd 
not, by liN moral qualities, deserve, so there would 
be not one who would be left without flic means 
of corporeal well-being. If this proposition be cor- 
rect, it follows, as an unavoidable consequence, 
that every beggar who exists is, in some way or 
another, the effect and consequence of bad laws. 
Exactly in proportion as we can make our Jaws do 
more of that which all law's ought to do, we shall 
diminish the number of those who approach tin* le- 
vel of mendicity ; and at last dry up every source 
from which it springs. And in the meantime, ex- 
actly in proportion as a greater number of the 
mass of any people at e cither at, or approach to, the 
level of mendicity, in that proportion infallibly may 
the laws be prouounced to be bad. 

; ti -ots of (). Wo have now stated what the present occasion 
*Ui ri'licjiy. appears to require, on the subject of the causes of 
mendicity. Wo proceed to the effects, which, being 
a much Jess complicated subject, will be much more 
quickly dispatched. 

The effects may he considered as bad, first, in re- 
spect to the beggar himself; next, in respect to the 
community. 

With respect to the beggar himself, they are bad 
exact ly in so far as* he is less happy, in that state, 
than lie would have boon in any other in which it is 
in his power, to p.<aci: himself. If it was not in Ins 
power to have placed himself in a situation above 
suffering to ti greater degree for want of the means 
of well-being, he suitors nothing bodily ; perhaps he 
even gains, if the bodily pam^ of begging are !o?>s 
than those of the labour to which he would have 
been doomed, tie inay Suffer in his mind, by the 
sense of degradation. But when that ceases to be 
an object, this pain is at an cod. In as far as he i* 


ip bd more intemperate fl$ a beggar, he inures 
IjSr ^d,dPstroys the pleasures of sympathy. v 

Aiid in he is less religious than he would 

Otherwise have been, he is a loser in respect to the 
hopes which Religion bestows. 

If hp has fallen to beggary, by his misconduct^ 
from a* superior state, in which he would luive en- 
, joyed more happiness $ of this loss, whatever it is, 

: beggary is not thfi caftsc, but the previous miscon- 
duct. The question is not, what he would have 
been, had he not lost what he has lost by iniscon-. 
duct, but what, having made that Jo^s, ho can now 
do that would make him happier than begging. If 
a mind is well educated, and its sensibility to. moral 
considerations acute, almost anything Would render 
it happier than begging. If it is in, me- brutal slate 
of an uneducated mmd,-— a mind which has never had 
its moral sensibility sharpened, few thing*? would 
render it happier that did not afford it in greater 
plenty the means of sensual indulgence and ease. 

\ These, such us those, are the considerations by 
which we should endeavour to estimate the loss of 
happiness which beggary produces to the generality 
of beggars than selves. 

Let us next endeavour to estimate what is lost 
through it by the community to which tho beggar 
belongs. 

There is, first, the loss of his labour, provided ho 
was able to work. He consumes without producing. 
In this particular he is equally mischievous with 
every useless soldier, every useless functionary of the 
state, and not more. Not so much, indeed, ns often 
as their consumption is greater than his. 

If the beggar is unable to work, the public, in a 
pecuniary seme, loses nothing by bis beggary, be- 
cause, it being not proposed to let him die ot hunger, 
he would have been maintained in all events. 

What remains, exclusive of moral effects, is only 
the annoyance which is given to the people at large 
by the solicitations of beggars; by eonv«yiug to 
them disagreeable impressions through their eyes. ' 
and their ears. We snail not reckon this for abso- 
lutely nothing. But sure we arc, that all the amount, 
of pain which in a ytnr is produced in this country 
by that cause is \ cry inconsiderable. There arc ex- 
hibitions of sores and filib, and a degree of importu- 
nity which we can conceive amounting to a pretty 
.serious nnbance. But these things, we see, it i? 
very easy to prevent. 

We come now to the moral eifi Lts produr » d by 
beggary, which, except in regard to the beggars 
themselws, in which respect they have been consi- 
dered already, consist entirely iti example; in the 
tendency which the immorality of beggars has to 
produce imitation. 

But it is the privilege of beggars that their in *•» 
are not contagious. The vice- <d tin* great ii.bcl 
the whole community. The vice* of beggaii in»* ct 
nobody but tiiemnelve'*. 

We do not think it is ncco? sjiry to pursue this ‘ob- 
ject. The evidence Appear* to be sateiuMry. that 
beggmy, whan considered as a is/wc of nit, turns 
out. to be a cause of no great imp'iri miv. Of 
the inconvenience* sustained by the nation, a very 


Beggar. 
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t Bgjt w* smaii portion can be traced to beggary. lor even **Can y6u suggest any alteration of the law, 
'****''**»' the loss of labour, which i*» the main article, is very whtth Would ft&vfc the effect of clearing the streets 

inconfciderahUs as tin- number of able-bodied im-ndi- I think that might be effected by a strict execution 

cants is very small, compared with that of the very of the existing laws 9 but that would introduce ouch 

young, tl e very old, the mutilated, and diseased. ft degree of severity as to a considerable part* no* 

In the case of beggary, ns of many other results perhaps half. that it would be quite us great as the 

in an impel leer state <»l* the social union, the disap- laceration of the mind of the passenger 011 seeing 

probation and hatred of the mind nre very apt to such object*. • 

be misplaced. We abhor beggary, but it is the “ The question refers to the case of persons re- 
c-m <r* out of whic h begtrary .springs, and from Uiftorng to their parishes, and then beginning bogging 
which, along with begging, infinite other evils arise, again ?~- .The nature of the legislation of England \% x 
that deserve 1 almost all our abhorrence. that it always goes upon the idea of the whole, and 

Kvpc lirnts 10. Wo come now to consider the remedies which not of a crowded metropolis; and it supposes the 
t'*ji "m i>- maybe applied to the db.t use of beggary ; profligacy or industry or each individual to be 

tr: cicmIu % m short, the things to bo done for its rc- known. 

lXJ " n moval. “ You were understood to state, that when a per- 

The first and most natural course would be to go son was taken up, he was Sent to Bridewell lor seven 
to the lot. of causes; the excess of multiplication, days, then pawed to his parish, and that, if that pa- 
imd consequent poverty of the muss of the people ; rif*Ii was in London, fie then returned to a state of 
the want of education ; the poor laws; the criminal mendicity. Can you suggest any alteration which 
code ; wars ; and in one word including the whole, would prevent the beggar who had been in Bride- 
bad legislation. Take away ilio causes, and the of- well, and who had been passed to his parish, return- 
feet immediately disappears. ing to a state of mendicity ? — Parliament might com- 

As among the c.iu-csof beggary, however, there j>el the parish to maintain them until they arc ena- 
are some, and these among the most powerful, which bled to obtain their own livelihood, according to their 
cannot he easily or .speedily removed, it remains to Age, or strength, or vex ; but nothing less than that 
inquire what, in the meantime, can be done to check would do, lor the person goes out without clothing 
their operation. snifiment for « decent occupation/* 

The first question is, ufmt can be done by the ope- * S*ii Nathaniel had stilted, that he did not give of- 
ration of the existing Jaws. tiers for faking up the beggars with all the strict - 

The following testimony was given by Sir Natha- ness of the law, and gave the following as his rea- 
nicl 0 )»u»t : sons : — 4i That if 1 did give those orders this niorn- 

“ You think if there was a strict execution of the ing, I should have those that are impostors all run 
laws now in force, the streets might be cleared of the away into the next street, only so to elude the peo- 
beggar*.? — Certainly. pie to whom I gave the directions; and I should 

“ In \\ bat way would they then be disposed of un- have blind and imbecile creatures, who I*ad no claim 
dor the existing law ? — If they wi re taken in the act at all upon tire justice of the parish in which they 
of begging in an individual parish, they must l>e sent happen to be taken, though that parish would, in the 
into the Bridewell for seven days at least ; then a first instance, he made liable to them, if I passed 
pftVH must be made to the place of their last settle- them into that parish after sending them to prison 
ment ; if that is not found by the examination of the for a week, which the Act of Parliament necessarily 
Justice to his satisfaction, he sends them into the includes; for no pass can be. made till they have 
place of their last residence, the place where they been in prison a week. If they were passed into 
were taken ; that parish is to light against them as that parish, the parish -officers would, in their policy', 
well as it can, that is, iby bribery, if it can be culled and in justice to their neighbours, say, “ Why do 
sp, by giving them relief and letting them slip out of you come here? you come here as a boggar, and 

doors. have been punished ; here is a shilling, go about 

“ What becomes of them then?— Then they begin your business, and get yourself conditioned in some 
again; the existing Jaw will clear thim, but it is only other place.” They would walk down below- the 

for a day. Tower, And beg there fin another week, and then get 

“ Then the laws, as at present constituted, arc not up again into Wcatmfristcj . and continue the prac- 
stiffieient tor clearing the streets ? — My answer to tiee of begging, having no settlement perhaps, 
that would be, that, the nature of such n town as this “ Supposing the magistrates wore to follow the let- 
in such, that they cannot be cleared in those inter- ter of the law, might not they be? all removed firm 
Vais which occur between the application and the rc- the neighbourhood of the metropolis? — I think they 
lief given; there will be distress and hunger, which might; 1 think the practice established at Edin- 
wil) drive the pimp ^ to mendicity. burgh might he practised here, but Mth dreadful 

u Then, it' they are pnssid to a parish near to crttrlh/ tn two-thirds of the persons subjected to that 
London, they may be engaged in begging again in made of subsistence. Ih Edinburgh, they act with 
eight and forty hours i 1 — Yi-s, m los than that ; and extreme severity to every person found in a state of 
u here they are passed U> distant parishes, tin re are ruchdicit} /’ 

perhaps only two or three larms ; the occupiers of Sir D. Williams gave the following testimony 

tlmsi* farms arc voiy unlit to have the care of such 11 l)o you take any steps* through the medium ;<rf 

persons, perhaps, from their age or their sex, anf j our officers, to take up beggftrs? — We have givert 
very unwilling to have such pensioners. instructions generally to take up all beggars; and it 





BH»r. bxa b«eh dk)fte Wsft fcYWvml WfcttolrtS in tew^rtsmSifdi at different times, n»d they Irani «fl fi***w. 

^ v y bourfiodd, who fcgne twit beadles #lp*e fWJ^ l tlrfnik.Ihe Act oClftli Oeo. II. toutly Jna, 

thfetn into otttgrfjr. tteqwtt*' ^yrapurposc ! it it loosely wonle<) i it is 

“fa it your opinion, th»t (f the woe am v not at «H Jurapted to the present state ot‘ society ; 

pursued f*y the other aiagisttatesin d’ enitit districts, And that Act ought to be reviseii from tilt begiu- 
that many beggars Would be pr$yauted fh>m pyr$uing tw«*g> and adapted to the present Mate of society* 
that course of life |***-Thcre ctin be bo doubt of it. u Db you mean individual and separate attempts ? 

“ Yqp eons id or the present lavs sufficiently strong, -I wean to say various attempts have been made, 

if those Jaws were put in farce doubt, by taktttg up the beggars ; the expend* is enormous 

u And that if tlic magistrates were to put the, law oft the county rate, i believe at one time there 
into force as it now ekSsfi », public begging might be was more than L< a 00 paid to the office I belong to, 
prevented ?-*-There can be no doubt of it. in the bcftir.se of the sessions. 

*• You consider that the Jaws might be so far put u If all the magistrates were to unite, the magi- 
in force* as to clear the streets of beggars ; have the strafes of the city of London, the magistrates of 
goodness to state to the committee the process which Westminster, and the magistrates of the vicinity, to 
takes place with the beggars found in your district?-*— put the laws in execution, do you think that would be 
Any person has aright to capture a beggar in the succowflilf— Aa far tut my judgment goes; if the whole 
act of begging; he is to take him before a magi- were to join their efforts it would not succeed.** 
strate ; the magistrate, by the confession of the par- 'Hie beadles complain that when they take up 
ty himself, or the oath of another party, is hound to beggars the magistrates discharge them. One of tho 
pronounce him a rogue and vagabond, and semi him beadles of St tie or gifs, Bloomsbury, j>aid, “ I took 
to the House of Correction for the county of Middle- up a man yesterday that I observed knocking ht 
sox ; there he remain* seven days, and is passed by every house, regularly, in Bloomsbury -square, two 
the pass-master of the county to the next palish or three days ago. lie was again yesterday biking 
lending to bin settlement, ami so forward till he ar- every house regularly; l waited till the servant came 
rives at the place of settlement ; and for which the to the door, and he then put a petition into her 
person capturing the mendicant is allowed by law , r ).s.; hand; 1 took the petition from him, and took him 
there is a premium for it. to the watch-house. I found three copies of the 

“ Supposing the parish to which he actually b.o- petition upon him. i took him to the office in Hat- 
longs remains within your district, or is that in ton Harden, und tho magistrate discharged him. 
which he is found begging; there is nothing to pie- “ Did the magistrates examine you upon your 
vent him, on hi.s return, resuming the same practice oath ? — They did ; and i told them I had removed 
of begging? — The law will prevent that, by senteri* him out of Bloomsbury -square, three days before, m 
cing him as an incorrigible rogue, to six months consequence of great complaints of the inhabitants, 
imprisonment, if he has been pronounced a rogue that those persons were suffered to be about, 
and vagabond under the first charge. “ You stated upon your oath, to the magistrate, 

“ Are those steps frequently taken by you ? — They that you believed him to be a common vagrant f — 
arc brought before tin; Court, and the Court ad- Yes ; he paused a quarter of an hour upon it; and 
judges them to a further imprisonment. he said, the prison was so full of people that ho 

“ llow long do they remain there? — Seven days thought it not right to commit him there. lie talk- 
in the first instance, and six months to the second.'* od of sending him to the New I’ri&on, and the clerk 
Patrick Colquhoun, Esq. to whom, primarily, hifc said it must bo the House of Correction. I told 
Country is indebted for all the knowledge it has ro him I should not object, if he thought proper to 
ccntly gained, and all tho improvement it has made discharge him, which he did. The magistrate told 
in Police, delivered the following testimony ; — “ Of me, if I saw him again, I might, bring hiui. I could 
kite it. is inconceivable the number that have receiv- have taken four beggars up on Sunday, but if we 
cd passes from the magistrates to go to their differ- take thorn down they discharge* them, 
ent parishes ; which we give now, though directly in ** That is die practice of the magistrates ? — It is. 
opposition to the Act of 17£l2, which requires they I have taken many and many down, and they have 
should he previously w hipped or imprisoned a err- been discharged ; and my brother beadles will give 
tain number of days, and then passed as vagrants to tin* Mime testimony." 

I heir parishes; that Act has been ftfOnd impracticable. Mr Mills, a gentleman who had been Overseer of 
it arose from the Loid Mayor and the magistrates the parish of St (dies, slated, “ We used to take 
giving innumerable passes, of which I am afraid mu- them to the magistrates, and take the recourse the 
ny make the very worst use ; but wl ate very glad to law provided; hut, in tact, the magistrates them- 
get them out of the town, that they may be subsisted solves would have loaded the prison, they were so 
in the quarters to which they belong, or where they numerous. In our parish there was no end to the 
have friends ; in that way we arc relieved of a very commitments winch would have taken place. 1 have 
considerable number, who nWst otherwise beg in the sat with my brother officers from two o’clock in the 
streets* *, afternoon till eight in the evening, constantly rc- 

“ Do you conceive that the laws as they at present Hearing those persons." 
exist relative to beggars, if put into due and strict It thus, vre think, sufficiently appears, that the 
execution by all the magistrates in London and its law for the compulsive prevention of beggary can- 
vicinity, Would be sufficient to clear the streets of not be executed, or, more accurately speaking, it is 
beggars?— I do not indeed; there have been at- unfit for execution; it cannot he executed without 
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producing a much greater quantity of evil than it 
*&**Y** f/ seeks to remedy ; and therefore the magistrates take 
upon them", without scruple, to violate It, and leave 
it without execution. 

Of the tilings to be done, one, then, most obvi- 
ously suggested, is a review of the existing httia which 
relate to beggary ; the repeal of all the enactments, 
which arc ill adapted to the object in view; and the 
passing of other enactments which may possess the 
greatest practicable degree of adaptation and effici- 
ency. Into flit detail of these enactments it i» not 
here the intention to enter, because they must em- 
brace the prove ion which is made for the destitute, 
the questions n luting to which, we reserve for the 
article on the I’oOK. 

Another ,»f the remedial operations, importunate- 
ly demanded, is to make provision immediately for 
the careful and efficient education of the whole mass 
„f the population, down to the lowest individual. On 
the potent connection between good education, and 
that sort of conduct which keeps people above the 
level ot mendicity, as well as on the mode in which 
education should he provided, our sentiments will 
be given with more propriety on another occasion. 

As the tendency in population to increase faster 
than food, produces a greater number of individuals 
Than can he fed,— as this is the grand parent of indi- 
gence, and the most prolific of all the* sources ot 
evil to the labouring portion of mankind, take all 
possible measures for preventing so rapid a multi- 
plication; and let no mere prejudice, whether reli- 
g.-mifl or political, restrain your hands in so bonefi- 
< ient amt meritorious an undertaking. It would he 
easy to oiler suggestions on this head, if we were 
not entirely precluded fiotn going into detail. It is 
abundantly e\idrui, in the meantime, that indirect 
methods can alone avail ; the passions to he com- 
bated cannot he destroyed; nor, to the production 
of effects of any considerable magnitude, resisted. 
With a little ingenuity they may, however, be elud- 
ed, uml, instead of spending themseKes in hurtful, 
made to spend tlu mselves i \ harmless channels. This 
it is the business of skilful legislation to effect. 

In cutting off other Citn.es, cut off Ireland; we 
do not mean literally ; hut what we mean is, that the 
mode of governing Ireland should be so reformed, 
as to make it able tb send to Knglaud something 
better than a mays of beggars nearly < quill to all her 
own. 

Make a law to prohibit, all modes of paying the 
people, which have an affinity w ith yielding to the 
cravings of a beggar. 

Take all proper methods of rendering universal 
and preserving alive that exquisite moral senxinlity, 
which is possessed by so great a portion of > • , nr po- 
pulation, and makes them willing to die ot hunger 
rather than beg. 

Provide u proper asylum for rearing to virtue the 
children of beggars ; and let no person who begs 
be allowed, on any terms, to retain power over a 
single child; that/ at any rate, you may prevent 
any portion of the young from Lvtfing reared to beg 
gary. This is an eaay, obvious, and most important 
part of a good plan for lessening or extinguishing 
the evil of beggary. 


Reform yoar criminal code; and cease tode&lyvith 
offences in j&uph a fashion, as to make the indigence 
of your pepj^ftr ^eafer, arid the virtues less, than they 
' would otherwise bc. , 

Under the hetfd of improvement in the criminal Jaw, 
it maybe fittest to apeak of that indispensable in- 
strument for the core of beggary, — a system of ll<~ 
forma tori es f or houses in which bad habitsjnay be 
eradicated aftd jp)bd acquired. On this point, some 
Of the wilnewie.s whose testimony i*> entitled to the 
greatest respect, used a language umiMially strong. 
Tlu* chaplain to Urideweil Hospital 'said, “Jbau* 
long thought, teeing so much misery us I hart' done* 
that, as to remedy, very little could be done, unless 
you deprive' the beggars of the pretext of begging ; 
that that could be only by a large penitentiary system. 

“ Has it occurred to your m‘ud, that there could be 
a Penitentiary largo enough to include all those 
persons? — J have not proposed oik; for the whole 
town, hut four or five at different parts of tin* town. 

u Dal you piopose this for pet sous having settle- 
ments in tlu* country, and others ? — Yes ; that every 
poison knocking at the door might have admission, 
and that no person should have n pretext for beg - 
ging in the streets. If a committer win sitting at 
either of those Penitentiaries, and woik was going 
on at them, that would relieve from part of the ex- 
pellee ; the pjrat advantage that appear* tn my 
wind is, the investigation of atrh case. I do not 
know anyplace m town where that can he done. 
J have frequent Ij thought, that unless there could 
bo such a system as that to which I have alluded, 
the clearing of the town is hopeless: 'Flic great 
mass of misery which floats in this nietiopolis, 1 am. 
fearful can never he removed, Unless there is such 
a penitentiary system as that to which I have allud- 
ed : the two societies established for the reception 
of such persons are far too confined. 

“ If one two, or three large ships could be 
fitted up with good accoimm.dat ion, do you think 
such places could he suhstitutui for penitentiary 
houses, till the parties were disposed of? — Imver 
but once saw any thing of the kind, and that, was at 
Sheerinss suine yeais ago, when I think the sailors' 
w ives lived in two large hulks drawn up on shore ; 
but there appeared to be so nVach misery and wretch- 
edness, and they wvie so cldse r?hl confined, that 1 
dal not toi tu a favoorauJu opinio -, of it. 

" The quesiion supposes the ships to be litti d up 
in an airy m.u.ocr, with convenient apartments, 
that would ru-eive nearly as n>ai y, at little or no 
vx pence to the pubhc, as i fto Teniteritiary House 
now bunding at a v. ry great expence ? — The peniten- 
tiary houses, as proposed by nie, would include woi 
shops a»:d rope- las. amt so on. 

Mr Colqu was asked, — “ Do you think there 

could be any devised by which. there could bo a 

possibility of I n ivhhing relief to that class of per* 
song who may be properly called beggars, by which 
they could he removed out of the street* ? — 1 think 
it is perfectly possible to : lessen the evil in a very 
considerable degree, but it must, be by legislative 
regiUtioft, and at pretty considerable ex pence. The 
situation ot this town, to which so many wander up, 
is such that there must be an asylum for beggars, 



■■wmmw"- ■■ 


struck me So strongly m the tcmt. 17 ^ that jF wrote . A most im£qrUti»t operation is required, subservient 
a paper on die and I beJieye lf tJ>eV&4i'ad: /to an infinj^ number of good purpose* ; and that is, 

not broken out, it vrtiuld hive tukeu place* About a proper aystcip of registration* The whole country 
500d ire vomited out of thorite, without" fdrarac* should be divided into scc^iopp, 1 containing each a 
tor ; those people corning on society, it would have moderate number of inhabitants ; the names, residen- 
been utmost desirable thing to have bad m Asylum ce$ # . and descriptions of. the inhabitants of each sec- 


fov them; but it was so gigantic a thing, that that' 
prevented its being curled into b'flect. If such* an 
Asylum could bo established', I think in it very short 
time it would relieve the town of a great many of 
the beggars ; but the magistrates must necessarily 1 ’ 
have some place to send them to. 

“ The Committee have been informed, that, within 


tion should bo entered m a public record ; and means 
employed (as much as could be without incurring 
any serious inconvenience of a different sort) for 
placing the people of each under the full inspection 
of one another. How important a check this would 
be on improper conduct of every sort h intuitively 
manifest; How easy, tpo, it would render the busi- 

. i* z' >" i. i .. _iv* ». .. i.i.'. ■ 


these few weeks, as is customary at this season of ness of visitation, and what perfect knowledge 
the year, there have entered London about £000 would afford of the circumstances of each individual 


persons of the labouring class, probably many of the 
mendicant class ? — I cannot speak to the number ; 
but f have no doubt of it. 

4S Would your plan of an Asylum go to the reliev- 
ing tliosfe persons ? — It would go to the relieving all 
persons who are mendicant#, or had lost their elm- 


case, it ia impossible to overlook. 

The importance of registration vvas not unknown 
to some of the witnesses before the Mendicity Com- 
mittee. Sir N. Conan t observed, — u In a town like 
this, where no croktWe knows the inhabitant of the 
next house hardly", or tlu ir character, and especially 


meter, by being committed for petty offences to . among the poor, the overseers of parishes ready 


the different prisons of the metropolis. 

This, undoubtedly, is tlic right idea. Provide a sys- 
tem of Reformatories as perfect as they might easily 
be made, aud you may accomplish every thing. De- 
prive yourselves of this piportant. instrument, aiukyou 
can do but little to any good purpose. A more ap- 
propriate place for describing this measure in detail, 
will occur more than once hereafter. We know, 


enough at all times to spare if they can, by any 
kind of indulgence (I was going to say) the parish 
purse, are always willing to put at a distance every 
person who applies, being entirely ignorant either of 
their character or of their necessity. Cntil they are 
forced to take them in, and give them relief, they* 
seldom do, unless they know them, and they know 
very few of the Inhabit ants even of their own parish, 


however, only one good plan, and that is before the in the very nature of the thing ; this applies to any 
world already, in Mr Benthanfs Panopticon. Ap- condition of life, and more especially to the poor ; 
ply this, with the system of management which he that introduces another class of mendicants, which 
has contrived for it, and if. you do not extinguish are people deserving of parochial relief, in the inter* 
thu evil of pauperism, in all its degrees, you will un- val before they get it. If the paupers apply to-day 
doubtedly reduce it to its lowest terms. to the parish otlicer, being settled in their parish, 

In the testimony given by the chaplain of Bride- they are not known to him: and the parish officer 
well, as we have seen in the preceding quotation, ho cither says, he shall make some inquiry; or, that 
mentions, “ the investigation of each particular case they look strong and hem ty, and able to maintain 
of beggary/* as an advantage of the highest possible themselves, or that their families umy be imposed 
kind. upon them, and that he shall inquire end sec, and 

Mr Buttcrworth said, — “ I conceive that no plan they umy work.” * 


of relieving the poor ijs «o effectual as that of visiting We tind Benefit Chibs, and Savings Ranks, held 
them at their own habitations ; and even then, in- forth as means for the pri venting of beggary. But 
quiry must be made of their neighbours, to know we question, whether the sort of people who apply 
their real characters, as persons in the habit of beg- to savings hanks and benefit cluli«,ir * apt to become 
ging are adepts in the* art of imposition.” beggars. We see, that thoie among the common 

Mr Cooper was asked, — “ In what way do you people, who have had any moral feelings implanted 
think poor families maybe mostly benefited by the in them, will in general die ratlin 1 ban beg. We 
exercise of benevolence ? — I know of no way more .-»ee ul.xo, that the having a provision already made is 


efficient than that of their being visited and relieved no security against mendicity, whin the mind is 
at their own habitations ; and, in fact, as far as rny woilhlt* because many of the (irtiei: and 

observation and experience go, there is no certainty Chelsea pensioners hog, avd are among the most 
whatever of any donation bejng properly applied, troublesome of ail beggars. It would surely not be 
without investigating the circumstances at their own difficult to find ;t better mode of paying these pm- 
habitations.’ 1 eioners, so as to afford a check upon their vices. 

We deem these testimonies of great import- Some way might also bo found of punishing those 
ancc;.os* wc are convinced, that what is here parishes, who. when a beggar is passed to them, in- 
recoinmended, a distinct investigation of each in- stonily let him out ug.vn, to prey upon ihc public, 
dividual case, rendered CO-cxtensive with the po- When u beggar appears, if it is resolved h> suppress 
pulation, would be attended with innumerable ad van- them altogether ; or when he acts in any >uch man- 
fages. nor Ub create a nuisance, if it is only proposed to 

To render this investigation practicable* without suppress what is noisome about them; it should a)- 




way# bo at the moment for \ay passenger, or 
'^v - w observer, to pat in execution the means of taking 
(hem up. For this purpose, it would be necessary 
'.hut a constable or beadle autliorized for this pur* 
pose should be iu every street, and his residence 
rendered conspicuous to ail the passengers. 

Under the head of remedies for the disease of 
beggary, it is necessary to speak of societies for the 
suppression of it* In the first place, it is abundant- 
ly evident, that an assemblage of' private individuals 
have little power over the chief cause* of mendicity ; 
over wars, for example, excessive procreation, and 
bad legislation' They can only endeavour to coun- 
teract, b) such powers as they pouncas, the operation 
of these causes. They imty, indeed, contribute in- 
direct iy to the removal of' the causes ; mum ly, by 
holding them up iu their true colours, to tin* legis- 
lature, mid to the nation. This, it may be observed, 
in one of the ways in which they may effect the 
greatest quantity of good ; may, in fact, advance 
with the greatest expedition to the accomplishment 
of their own end. \\ itli the means possessed in this 
country of operating upon the public mind, and the 
influence of the public mind upon the legislature, a 
society of gentlemen, rendered conspicuous by their 
union, and the beneficence of their proceedings, 
might, by ivpuscntmious, sufficiently persevering, 
ftnd sufficiently strong, more opecially if tho opera- 
tion was not confined to one society, but common to 
a number of societies, in numerous parts of the 
country ; effect almost any impro\ emeut of which 
the nature of the case would admit. 

Wirt -it Tb* 1 nh:t of a Society of this sort, ns far as we 
Eduihnrgli know, wns Malted in Edinburgh, and there carried 
for the Sup. into execution in the year Ihi.i. The sole object 
preuion of of this society appears to hate been to try what they 
Begley. cou m do ior the cure of beggary, under the existing 
Jaws. '1 hero is no evidence of their having clt voted 
their views to the thought of operating through 
the public upon the hgubnuiv, and tlmnigh the 
legislature upon the sources from >\ Inch mendicity 
flow#. 

In the sphere which the .Sot eV y of Edinburgh 
have chalked out for themselves, it is impossible for 
us not to bestow upon their proceedings the highest 
encomiums; since they have put iu practice, us far 
as it lay nliiu their power, the principles which we 
have here recommended as the groundwork of re- 
form. 

In the fir-t place, the Visitation principle ; — “ The 
hasi>ofthe whole plan/' ‘says' thi ir Htport, *’ was to 
be mi litigation, and personal inquiry." 

.Secondly, the Hewitt ration principle : — “ For the 
sake ol fiicihutiug the task uf making such inqui- 
ries,” continues the Koporl, “ and the labour of su- 
perintending the poor, us the only means of prevent- 
ing fraud mid imposture, it was accessary to divide 
the city into scpmatc wards or districts.” Fioin'thc 
want of legislative powers, however, it is abundantly 
' evident, tiiat they could pertbun the work of regi- 
stration very imperfectly ; were .obliged, in fact, to 
content themselves w ith the registration of those 
persons exclusive!) who applied to them for relief; 
laid in* toad of placing them effectually under the 


wpevtateBdeftet of the district itself to tpfo the la* 
hour of suporiAMatdenc# wholly upon themselves. 
If the butiqw of registration, thus imperfectly 
performed, w yet m important instrument, how 
much would that importance be increased, if it 
were performed completely by legislative regula- 
tion* 

Thirdly, the Rffomatary^ or Employment prin* 
eiple ; The society is divided into four committees, 
of one of whom the business is to And employ- 
ment for those of the applicants who are able to 
labour, it is evident under what prodigious dis- 
advantages they carry on this part of their bene- 
ficent work. To perform it with any degree of 
completeness, a great establishment, such an those 
which have been called penitentiaries, houses of in- 
dii>try, reformatories, or panopticons, is required ; 
an establishment in which different species of work 
may be carried on with all the accommodations 
which belong to them; in which the parties may 
work under the most complete superintendence; and 
in which they may be as completely as possible ex- 
posed to the operation of all the salutary motives 
which can be brought to bear upon them. 

Fourthly, the Education principle : The children 
of the beggars arc clothed, and sent to a Lancas- 
trian school ; and so important is this part of the 
business of the society accounted, that one of the 
faun committees is wholly $unploycd in conducting 
it. , * , 

What the Society professes is, to provide subsist- 
ence for all those who really are deprived of it, and 
of the iuchiu of providing it for themselves ; and up- 
on the strength of this undertaking the police of the 
city prohibit begging, by imprisoning and removing 
the beggars. 

Tin? only question which applies to this expedient 
regards the power of the Society to accomplish all 
which they undertake. If they can make provision 
for all who really and truly are in want ; to prohibit 
begging is then to prohibit imposture, and can pro- 
duce nothing but good. And if, along with this, they 
are able to make the distinction completely between 
those wiio are and those who are not able to provide 
for themselves; und to draw the benefit of labour 
from all who are capable of' it ; as far as there is any 
evil m mere begging, beyond the evil of being re- 
duced to the begging condition, which is the prin- 
cipal, it is removed. It is nut absolutely impossible 
that such an expedient as that of the Edinburgh So- 
ciety, at one particular place, anti one particular 
time ; namely, when taken up with extraordinary 
ardour, owing to some particular concurrence uf cir* 
cuoistunces, — os in Edinburgh at the era of a new »S\ s- 
ttmi of Police* : or to the ardour of one oir more indi- 
viduals of stiflicient influence to set a fashion, may, 
to a cunaidc ruble degree, succeed. But it is abun- 
dantly cetrain, that it is not calculated for general 
or permanent use. How could it be applied to Lon- 
don, for example Besides ; a great national bene* 
fit cun never rest with safety on any thing so preca- 
rious, as the chance of extraordinary virtue in par- 
ticular men. t (f.f.) 



BE JA-IEWUvR. 


ji*j$pour< 



i\\ii (luring many centuries in splendour, :w the empire 
of the Moguls; while others, hr the Mysore, consti- 
tuting dominions of Myder Ali, and his son Tip- 
poo Saib, were of more recent formation, and owed 
their aggrandizement to the weakness of their neigh- 
hours. Bejapour is a large province in that part 
of India culled the Deccan, extending from the 
loth to the ]f)th degree of north latitudci ami c* 
scored by the 7.0th degree of east longitude. passing 
nearly through its centre. It is cai< ubited to he 
;';.o miles in length,' by at hast vOO in hr* .ulth, mat 

>*' > i«s-thu*5 is about equivalent to Knglaiui in si/e. This 
province is boundvd on the north und cast by the 
provinces of Anmgnlwd anti Beerier, on the south 
by North Canara and the river Toombudni. and on 
the west by the sea. ’The western coast, fur the 
space of 5J()0 miles, is denominated Con can, forming 
a subordinate district, which has been long noted for 
the piracy ol its inhabitants who find secure ri. treats 
in the numerous bays and inlets on the shore, and a 
ready market for their plunder. 

ls,v ! ’• Bejapour is watered by man\ fine rivers, of which 

the principal are the Toowburfra, Krishna, Beemah, 
•md (lUtpmba. The last exhibits a trcmcmloij* ou- 
1 .tract, perpendicularly precipitated from a rock 
j7t foot high ; where the river, during the rains, is 
a()7 feet wide. A great range of mountains, being 
the continuation of the western Ghauts, traverses 
the province 40 or 60 miles liom the sea, through 
which are i-eveml pusses of long jioil painful ascent, 
leading lo the more hvcl pait*. of th> country. Their 
height intercepts the parage of (he clouds, .md 
numerous streams pour down fioiu them, which, in 
the wet season, are swelled into irresistible torrents, 
spreading over the plains; but where low and smooth, 
they are crossed by travellers in large round baskets, 
covered with hides, as a substitute for boats. 

The fertility of I hr; soil is various; but except in 
she rocky and mountainous places it i'* in general suf- 
iicicnt. to afford an ample subsistence to the inhabi- 
tants. Nevertheless, they are sometimes vUirod by 
famine, resulting ns much from the injuries of u«i- 
iarc as the effects of climate. Prove ions are boih 
cheap and plentiful. The. horses reared on (In: 
hanks of the river IJeemuh are highly esteemed, und 
constitute the best cuvalry of the Muhrattds, who ure 
eminently distinguished for that kind of military force. 
r-}>.liiii»ii. The population of the province is calculated at 
7,000,000 ; of which, about a twentieth part is 
supposed to consist of Mahometans ; the great, body 
follow the doctrines of Brahma.- They affect ob- 
t servuncc of their religious customs in the utmost 
purity ; they totally abstain from animal food, and 
some of them even scruple to subsist on roots. 
But they are said, notwithstanding, to be rather 
in disrepute among their own tribes in different 
parts of India. It is undoubted, however, that there 
are some devotees in the peninsula, who, Jin* from 
crediting that all things are create* for the use of 
mankind, reject every species* of subsistence but 
vox.. II. part i. 
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ligious prejudices are carried to such an extraordi- 
nary height in India, that the lowest ranks of those 
sects which pique themselves on purity, would re- 
fuse to eat with sovereigns whom they did, not es- 
teem of an origin equally pure. Widows in Bcja- 
pimr burn themselves with the bodies of their hus- 
bands,' and a year never elapses wit! unit witncwmig 
some ofihcM* horrible s.tciifices ; the offspring of the 
most barbarous principles of delusion, Brumin? 
are f e id in this tmi itory weak enough to maintain, 
that { ground they occupy is so sacred that it will 
bear only a paiticular species pf shrub, which, in the 
fervour of their zeal, they have c onsecrated. It h 
likely that the Mahometan religion was much more 
in observance formerly than y( the present date, 
from the number of mosques seen in various stages 
of decay. • 

There are many large towns and celebrated cities in Cities, 
this province, which was oeceu great and independent 
kingdom. Of these, tin? principal are Bejapour, 

Poouali, Sutiiidli, Ilulfely, Hutlany, Punderpoor, 

Durwur, and Meriteh, for the 'most part populous 
and wealthy places. Bejapour is u city of such im- Bfjapoiir. 
nu-nse extent, that, were we not in possession of re- 
c» nt observations, what lias bet n mi id regarding it 
might be supposed almgcthei fabulous. It is situ- 
ate on a line plain, hi a fertile country, arnl now ra- 
ther resembles the ruins of several separate und 
detached towns, than the remains of a single city, 
lis name, in the native language, sign i lit s improv- 
Uti hlc ; and it may be said fo consist of three ci- 
ties contained within, each other. The exterior i& 
encompassed by a null many miles in circuit, fortified 
by capacious towers of hewn stone, at intervals of 
100 yards, and st cured by a diuh ami rampart. The 
interior, or second city, which is the fort, in not less 
than eight mile? in c<Hi>puss ; and the third or innermost, 
contained in it, is the citadel or strong-hold, 'which is 
a mile in circumference. But the whole are approach - 
mg to a state of decay, although the massy materials 
of which they are composed will long resist the ra- 
vages of lime. Tiie natives affirm, that, when the 
city was in its full splendour, it contained, according to 
authentic records, f)8iAS>() houses, mid 1000 mosques 
or temples. How far the former number is exagge- 
rated we have no means of di termining ; the latest vi- 
sitors are of opinion that the number of mosques and 
temples may have been as Mated. Without supporting 
the affirmation of the natives, we may observe, that 
some great cities of the east are, in fact, an asseinhltigc 
of towns and villages encompassed by a common 
wall, and even include gardens and cultivated fields. 

Besides, w ith regard to Bejapour, we learn, that, in 
the ) ear HiSy, when invested by Aunmgxchc at the 
head of his army, Id, 000 cavalry could encamp be- 
tween the fort and the city wall. A mile find a half 
distant from this, a town, called Toorvec, has been 
built from part of the remains of the city, amidst 
magnificent piles of ruins. 

The furl is approached from one side, through a 
i i 
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Bqjaponr* neat smalltown on in* .^mtli-west. The ditch, ori- . 
’ "in, illy ft formidable obstacle, is excavated from the 
rock on which it stands. The curtain or wail is of 
great height, probably 40 feet, entirely composed of 
huge stones, strongly cemented together, and fre- 
quently ornamented with sculptures of lions and 
tigers. It is Hanked by numerous great towers, 
built of similar materials, and sonic with orna- 
ments resembling a cornice at the top- The fort 
lias seven entrances, five of which art* in use, and the 
other two are shut. On the . south-west side it is en- 
tered by three g/itc.s, near to the innermost of which 
is a tank, or artificial pond, about 300 feet long, 
by 225 broad, cm ironed by steps descending to the 
water, nml surrounded by an indosure of fine stone 
houses, through which it Is reached by an arched 
passage 50 feet wide. Several distinct towns are 
contained within that part called the fort, with neat 
bazars or market-places ; and there are many splen- 
did edifices, on which all the embellishments of east- 
ern taste and magnificence have been lavished. 

Among the first which clafhis admiration, h a great 
mosque, commenced by Mahomet Adi I Shah, king 
of Ucjapour, who died in the year lfib'O, and conti- 
nued by his successors. Tito main body extends 
viyi feet by 1j)5, and there is uwiug projecting from 
each end gif) feet long by 45 broad, inclosing toge- 
ther, with the main body, a large reservoir and a 
fountain. Five lofty arches spread along the whole 
extent of the eastern front, under the centre of 
which arc a few steps leading up into the building. 
The interior is richly ornamen red with passages from 
the Korun, with the names <>f Cod, Mahomet, or the 
Caliphs, in relief; the groundwork enamelled, and 
the letters polished or gilt. In a mausoleum, 153 feet 
square, the body of the Shah reposes. There are cir- 
cular buildings on the external angles, which, as well 
as the wall, rise about. 100 foot high. Its grand en- 
trance is very lofty, and highly adorned with sculp- 
tured inscriptions, and other ornaments. This sepul- 
chral chamber is surmounted by a great dome, whose 
internal. diameter is 117 feet, a vault under th«* cen- 
tre of which contains the royal remains. Fait the 
dome is much neglected, and shrubs and wei ds find 
root in it, which must occasion premature decay. 
The whole is executed in u stylo of plain and simple 
grandeur. 

Without the fort, in the exterior city, there is 
a mosque of still larger dimensions, and the mau- 
soleum of Ibrahim, another king of Bejapour, who 
.seems to have completed it about the year 16’yO. 
The mosque is ;>yo fret in length, by loti in 
breadth. Fronting it, at the distance of 40 yards, 
is the mausoleum, 57 feet square, inclosed by 
two vi Hindus, the inner Id feet broad and 22 feet 


there is a mystical tetrastich, signifying that the cost B«hp<wt- 
of tile edifice equivalent to L. 700,000* and it 4 
is sahl that $S$$ ; workmen were employed on it $G 
years, 1 1 months, and 1 1 days. Six graves are; to* 
closed by the s&pulehral. chamber, which are alw'ays 
covered with a .fine white cloth. Above it is a cu- 
pola ; and the mosque is surmounted by another im- 
mense dome, supported on arches. The whole edi- 
fice is, finished with a profusion of ornaments in the 
highest style of embellishment. There is also in Be- 
japour the tomb of Aurungzebes queen, who was 
mother of his favourite son, consisting simply of 
bcuuiilh) white marble. 

Thin city, as we have already seen, is equally dis- 
tinguished by its fortifications, indeed, everything 
here appears on a gigantic scale ; and among the most 
remarkable objects, may be enumerated some enor- 
mous cannon, said to be twelve in number, deposited 
in different places. Many more were originally em- 
ployed in its defence. Three of these are particu- 
larly described ; the first, contained in a great tower 
on the south-east side of the fort, is a Malabar gun 
composed of iron bars hooped together, and ham- 
mered smooth ; its dimensions arc as follows : 

Length, - - 'J 1 Feet 5 Inch's. 

Diameter at the* breech, 1 5 

Diameter at the muzzle, 4 3 

. . i ’alibre, - - 1 [) 

The second gun, which is of the same construct imq 
and called in the language of the country the Par- 
tly er, is contained in a lofty tower near the winter.! 
side of the fort ; its dimensions are, 

Length, - - 30 Fa t 3] Inch's. 

Circumference at the 
breech, - f) 3 

Circumference at the 

muzzle, - 7 7 

Calibre, L J 

But the third is of brass, and fixed on a great iron 
ring inserted in the ground, and grasping its trun- 
nions, in the manner of a swivel. It is contained in 
a town* still larger than the former, on another side 
of the fort, and its dimensions are not inferior, 
though in none of the modem proportions; 

Length* - - 14 Feet ) Inch. 

1 )iameter at the breech, i i ()£ 

Diameter at the muzzle, 1 $ 

Circumference in the 
middle, - - 13 • 7 

Calibre, 2 4 


f|igh» the outer *Jt) feet broad by 30 in height, sup- 
orted by seven arches in each face, which ure 
eautifully ornamented above. The sides of the 
chamber are sculptured iu the most elaborate man- 
ner with flowers on a blue ground resembling enamel, 
and sacred passages, as before, in relief, cut out of 
a black stone, and polished as highly as a mirror. 
The doors are studded with gilt knobs, and the door- 
ways ure adorned with a variety of ornaments ex- 
quisitely executed. Around the southern entrance. 


This enormous gun is called Moolk e Meidmi, or 
the Sovereign of the Plain#, and it would carry an 
iron shot of *>(>4(> lbs. It is beautifully wrought with se- 
veral ornamental devices, particularly about the muz- 
zle, and its polish is almost equal to that of glass. Se- 
veral Persian and Arabic inscriptions appear upon it 
in elegant characters, one of them, according to Eng- 
lish travellers, purporting that it was cast by Aurung- 
oebe, the fatuous Mogul emperor, on his conquest of 

3 
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JUjijjOMr., the city in 1680V Bui #$>>***© &af,‘ wipe eastern 
v ^ p V*^ historians affirm that he- only fcw^tituted 

tloti on erring a .previpus orti* and tjhat dunfljg thP 
fihjgti of 1 Bejapolif, the shot of AlW* c Meidan da- 
maged the mosque and mausoleum of Ibrahim Add 
Shah. This gun bad a companion of equal steO, called 
Kurk e Dcdjlre, dr Thunder and Lightning, which was 
carried to Poonah, ami i 6 supposed to have boon 
melted down. Probably no European cawibfc^# 
equal size are known ; Mans* Meg, a celebrated gun, 
now in the Tower of London, whither it^Wasf re- 
moved from Edinburgh Castle, is only of 20 inches 
calibre* and tapers downwards. 

The inner fort or citadel, though a mile in cir- 
cuit, is compared to a speck in the space occupied 
by the outer one. It is a place of great strength, 
consisting of a curtain, frequent large towers, a 
ditch, and covert way ; the whole composed of massy 
matmi.»K well constructed. The ditch, which was 
formerly supplied with water, i# in most parrs 100 
yards wide, hut the rubbish now filling it precludes 
any calculation of its original depth. The citadel it- 
self is gained through several gates ; but within it is a 
heap of ruins; and only one edifice, a beautiful small 
nur -quo, is in complete repair. Here were the palaces 
of the kings ; the front of one of which is formed 
of three arches ; that, in the middle 87 feet wide. It 
has been observed, that all the arches in the city of 
Bcj.ipnur arc (iothic, except those in the remaifts *of 
a tine black stone palace in the citadel, built by 
Ibrahim Shah, where they are elliptic. 

These are only a few of the public edifices contained 
in this extensive place, situated amidst piles of ruins, 
which appear at the interval of irnlc«. A minute anil 
accurate traveller has remarked, “ that none of the 
buildings here described, the palaces iu the fort cx- 
i opted, have in them any wood ; they are in general 
constructed of the most massy stone, in >o durable 
:i style, that one is almost induced to suppose, that the 
rudest hand of time, unaided, could scarcely have ef- 
fected Midi destruction, nor could it seem that such 
ponderous gates were reared by the hands of men. 
'flic massy materials of some, the minute exquisite 
workmanship, and still greater durability of others, 
the ingenuity of the projectors, the skill of the art- 
ists, everything, indeed, that adorns the science of 
architecture arc here united in so many instances, 
that the mind can scarcely realize the grandeur and 
mugniticcnce of the objects that are in every direc- 
tion scattered so profusely. On the other hand, 
such mountains of destruction, noble even in ruins, 
dictate the idea, that it proceeded, not from the or- 
dinary revolution of time and things, but that they 
were rent from tlieir foundation by some violent 
convulsion of nature/' Until very lately, the most 
inaccurate opinions prevailed in Europe regarding 
the site and' extent of Be jap our, which was better 
known by the name of Visiapouf. 

Pootiah. Poonah, the capital of the formidable empire 
of the Mahrattas, also stands in this province; at 
a place where the rivers Moota and Moola meet, 
and form a united stream called Moota-mooJa. Un- 
like the former, it is a ft open and defenceless city, 
occupying a superficial area of about two miles 


ii^tjiare, washed on tlid north by (he river MoiAa/ P*}»pouv. 
there* about $00 feet wkky but shallow in the 
season. A,’ bridge across it Wes commenced somd 
time ago by the Feshwa, or * Slahratta chief; but 
the decease both of himself and his successor hav- 
ing followed, the undertaking was abandoned as dis- 
pleasing t o the gods. The streets here are mimed after 
mythological personages venerated by the Hindoos*, 
adding the termination roam/ to their proper appel- 
lation; and the divinities, with their monstrous and 
grotesque appendages, are sometimes paidfed on the 
exterior of the houses. There is an ancient castle 
in Poonah, surrounded by lofty strong waifs, with 
only one entrance, and protected by four round 
towers, wherein some members of tfie Peahwa’a 
family reside ; but he occupies another residence, 
and, not long since, lie. bad directed a palace to be 
erected- by British architects, Thu population of 
Poonah is estimated at ] 00,000 souls. Formerly, 
the Mahrattay, on invasion of a hostile force, did nort 
consider the preservation of so defenceless a place 
of importance to their power, and they have them- 
selves destroyed it, retiring to Pqonmder, a fortress 
on a mountain, ahout 18 miles distant, where the ar- 
chives are deposited, and where some of the prin- 
cipal officers usually reside. It* prosperity is said to 
have been retarded by great, assemblages of people 
who convoke for the purpose of celebrating some 
religious festivals, and marking their retreat, when 
these are over, by indiscriminate pillage and depreda- 
tion. Pnonuh is 08 miles from Bombay. 

Pundejpour is a flourishing and populous city, 86Punderw 
miles boutli-ousr of Poonah, situate m a fertile andP° ur * 
pleasant country, on the river Beemali, by which it 
is sometimes inundated. Though not of great extent,’ 
it is regularly and well built ; the streets a^e broad, 
paved, find adorned with many handsome houses, 
the first Mori y consisting of stone, and the second 
of red brick, which has a very agreeable effect. The 
Piishwa and most of the principal members of the 
Mahratta government have elegant mansions in Pun* 
derpour, whither they retire as a relaxation from the 
fatigues of business. Besides native products, many 
articles of European manufacture are to be obtained 
here, as the merchants have connections with those 
of Bombay. 

Among other towns in the province of Bejapour, Hnlirty aiul 
there are two of considerable size, called ilubely Huitany. 
ami lluttany. The appearance of the former, 
which is situate in a district well wooded anil wa- 
tered, and in a high state of cultivation, bespeaks in- 
dustry and comfort. An extensive inland traffic is 
carried On by its inhabitants, uud a coiqpiorrial in- 
tercourse is conducted with the cast, principally 
tbruuffh the medium of Goa, whence, iu return for 
sandal-wood and elephants' teeth, they receive law 
silk, cotton, and woollen stuffs. The bankers, who 
are rich and numerous, extend their transactions to 
Hyderabad, Seringapntain, and Surat : and the mar- 
ket* are so well attended, that the streets are scarce- 
ly passable from the crowd. There are two forts 
here, now very defenceless, from nearly being en- 
vironed by houses; but the town has frequently 
been an object of competition between contending 
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fUju ponr* powers, ITnttanv is inclosed by a wall and ditch, 
also lias a f'^rt , which iss incapable of standing 
a In flic a > cur H>7!h it was taken from the 

Mah rattan, ana tin* uiuny proposed to sell all the 
inhabitant!* for slaves; but this was not carried into 
execution, li is now huge and populous, earning 
OH a great uujmil.K fur* <1 sill and cotton; and an 
extensive trade in tin 1 v *irt.c *. and also in "rain, 
with the north ol India and elsewhere. The natives 
arc celebrated tor their courtesy i*» H rangers, whom 
they npparenll) an- de-iron.*. of impi'i-sing with a 
high opinion *>f theii wealth. 

Tii ere are nun* strong torts hi the province, 
smaller, ami l h*. in e more capable of protracted ir- 
sistance. tlcio lho "0 already named, Such 1 Ur- 
war, or U.Kctuhnd' a place of givul strength. in- 
chard hy a wali arid ditch. In the i ear it 

was besieged by the united forces of the British and 
’V/ahrattas, amounting to -10,000 men, and miiti n- 
dered by capitulation, chiefly from scarcity of pio- 
visiumi. 'flits fort stands in a territory called Dar- 
war, which is particularly subject to whirlwinds, 
advancing in the figure .m immense column, with 
irregular motion, pent muse, and ronrideidhlc rapi- 
dity. Clouds of dust are earned up by the column, 
which is »(> or .,0 feel io drunitcr at the base, to a 
greater height than the e\c can reach. Sometimes 
tent** hit heat down in it* progress; and the only 
dress of t lu if inmates s\.i pi half a mile away, while 
a close pursuit is necessary to n tout it. Satar.ih, 
a sluing hill fort and tower, stand." at the summit 
of n declivity ascending several miles, distant I o' 
leagues from I’oonah. Its name, according to some,- 
signifies a star, being the form in which it is built ; 
or, aecoiding to others, 17 walls, 17 towers, and 17 
gates, with which it is said to lx? provided. It is 
accessible only hy a very narrow path, admitting a 
single person ut a time. In the \(.ar lb\>l, it was 
taken from the sovereign of Ujapour b\ the found- 
er of the Mahratta empire ; and hen* the descendant 
of the captor is stiil impriMUied. It should be un- 
derstood that the Pednva who is invested with the 


studied to devise the means of his preservation* Bijapaar 
She sent immediately for Khajeh Uinnicd ud Dien, 
a merchant accustomed to supply her household, 
inquiring how many shuts lie had for sale; and 
finding lie had five Georgian and two C ircassian 
hoys, selected one of the latter who bore the great- 
est resemblance to her own son. lie whs stfangled, 
and brought out in a shroud, without any suspicion 
being excited of the deception. The Sultan;* then 
induced the merchant to hasten with the young prince 
to a secure retreat, out of ihe Mahomet, m doom -ion** ; 
and lu* repaired with his charge lo e u.wu in iVisui. 

There the prince attained ninny ,u .■•imphdimciits, and 
remained until reaching the "ago a l 4 igiitivn, when he 
n*M)lved to revi-ii fimdostan, lie ,-oon obtained an 
important appointment in one of the courts el' that 
count iy ; and, by a scries of good h»i;une. nth d 
the tin one of Beppour in ihe year i ;,v). ll> n i.:u 
was long and prosperous; he paironhu! herning; 
encouraged t!u: residence offorcign ,u li-i , ; tin king- 
dom nourished; and his duitii was ilerply regretted 
as a mi- fortune liy his subjects, 'fix* fourth in suc- 
cession from this prince was Ibrahim Adil Shah, wh ,, 
attacked by a complication of «lisoi a d<*r<i. put to ch ain 
the physhums unable lo edict lucerne: dcct:pih«l ii.j. 
some, aiul trampling other" urn Vr t!*e let! of elephants, 
which excited such an alarm, that ail theMU\i\ -is 
Ihal heioml hi" boundaries. In the yiar t Gf i.7, the 
grtit*, umi* ol the Doc can wa> three ltd to rend* r 
hm^elf master of Bejapour. The natives wii\ d, - 
f»ut«*d. though they had an arm) of NiUMo her e, 
their general was killed, and the sunivoi-, pukmd 
within ten mdes of the capital. Aunmu/rbe re- 
newed his invasion in H>(kX, and besieged tin city 
in person; but the inhabitants defended themselves 
with great resolution. The country had been laid 
waste, supplies were intercepted, and so great a 
body ol’ people cuuiiiied in a n-Miicfcd space be- 
gan to be distressed for provision". Meantime, the 
hostile batteries having check'd "Mfficicnt breaches, 
preparations were made for an .i.-.mlt ; hut the in- 
habitant',, apprehensive of the i- no, r*. -sol red to lu- 


real authority, in only the representative of tin* head 
of the MtthrnlUS while the sovereign enjoys nothing 
but nominal, power, and is kept in ti situation of re- 
straint. But ihe i\*hva must i.e\ erthdess be in- 
vested in offer by him, and he laetivt-* some exter- 
nal demoixt.rntions of authority, though ilepri\id of 
liberty, and is otherwise slenderly provided for. 
History of Neju pour is therefore a populous and tlouri.diing 

ibis l'ro- province, and one which, with its capital has held 
viucr. u distingui.du’d place in history. Fcur-lilili-, of it 
pertain to tlu; MuhraUus; the remainih r to the 
3Si/;un. • It f irnu r I v eom»tiiuWd an independent 
ffoveicignty, with the antiquity of which we arc 
not acquainted, farther than (hat Abiiu ul MuzulSr 
Fusuff Add Shah was the founder of the Adil Sim- 
ivee, one pf the principal dynasties-. Th* father 
of this prince, dying in the year I lot), his bro- 
ther* to obviate ftll disputes about succcvaon to 
the ; kingdom, directed that he should be put to 
death ; but the Suluma hi> mother, having prevailed 
on the executioners appointed by this barbarous 
order to spare her innocent child a single day, 


pit ulate, and tlm king surrendered himself to the 
Mng'd emperor, hy whom he was treated honour- 
abl\ ; for one of his dsters had been married to a 
son of Aurunn^cbe; and his print ipai odious re- 
ceived m:<* ks of distinction. An u-g/ibi entered ihe 
fmt thiough the brea**h by vvhie.i Hie assault wo- k» 
have hum nude, and, repairing :<» the gieat mus-jm , 
already vkuntigi il hy his cannon, offered up u tlam- >- 
giving Ujr his success. Hu* tin* inUrmil trail. |ui?!i»y 
of Bejnpour had been previous!) weakene ! bv tlie 
revolt ol’ Sevap e, the lonudei ol the empi;,. -t t .T , 
Muliratlas. !h»y divl not vioV the mvci-mn oi 
the Mogul emperor without jealousy ; and, us thc.r 
own power u as eonsuntJv augmenting alter Ins 
decease m 1 707 , they gradually compelled hi" suc- 
cessors to withdraw. Descending to a later pe- 
riod. wo lind that they had been unable lo reduce 
the country to order and uuietiu ss ; and. after a keen 
coolest between tlicm and the British, which termi- 
nated in the year 1804*. tlieir wliole territory was in 
a state of anarchy. The authority of the Peshwa 
was either resisted or denied, and scarcely extern!- 
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ed beyond his capital, Pdonalu Tho country 
occupied by lawless depredates, and all the aubor* 

\ dinar o chicle wore rebellious and dissatisfied* Mt was 
fou ml expedient for the British government to inter* 
pose, and endeavour to restore tranquil fity, — a lauda- 
bit* measure, which was in fl principal degree effected 
bv tin- prudence and moderation of Sir Arthur Wel- 
lesley, now l)«*ko of Wellington. Me preserved many 
of the dfefs from the vengeance which their leader 
hid resolved to take upon them, and induced thorn 
to recognise his authority, in paying the service due. 
Nevertheless it is easy to anticipate, that, if their 
union is preserved, they will steadily resist the ap- 
proaches of ioreigu nations towards their territory, and 
most pruh.ibly will prove a material obstacle to the fur- 
ther ^giandizemcnl of the British in Hindustan, (s.) 

BULL KOfK MHUT-HOnsG. The accom- 
panying Plate (XNXH!.} i \hibits a perspective view 
of this important nation d edifice (which Ji.is nor. 
improperly been tinned the Scottish Whin**), as it 
is seen after a gale at north-east, in describing it 
we shall first notice the position of the rock, and 
urcumstiiuces connected with it, and then de^enhe 
the progressive advancement and finishing ofthcbuild- 
in K- 

1 The Ittih or Bell Rock, »« situate on the 

north-eastern coast of (ire.it Britain, about 12 miles 
in a kouth-wcstcrii direction from the town of Ar- 
bi oath, in tin- county ol Forfar, and about BO ihilhs 
in a imr,‘!i-ui-‘ern direction from St Abb’s Head, in 
the coiiniv of Bi'iw ick ; and, as may be mcii from 
the charts of that coa-t, it lies in tin* direct track of 
the Finh ol "fay, and of a gnat proportion of the .ship- 
ping olThe Firrh of Forth which i mbrnees the exten- 
sive 'oca I trade of i he populous enmities of Fife, (Mack* 
mamian, StnTns*. Linlithgow, F.dinhtirgh, and ilad- 
dmgton ; and wh-di being an admiral's station, is now 
tIk- rende/.vnus of the Norlii Sea fleet. ’J'liis estuary 
i*. Insides, the principal inlet upon the eastern coast 
of Britain, in winch ilic flopping of the German Ocean 
anil Ninth Sea take refuge, when uvei taken by easterly 
•:«>rnis. 'A lieu t Lt* tides are neap, or at the quadra- 
ture* in the moon, the Bell Hock is scarcely uncover- 
ed at low water; but, in spring tides, when the ebbs 
are greatest, that part of the rock which is exposed to 
view at low water measures about 4- l 27 feet in length, 
1 a ogo fi et in breadth : nod, in this low state of the 


ih« rock 06 appear only ti\ tin* lowest tides, SeUHedu 
thickly coated with fuci ; the larger specimens arid 
Fuchs digitatUB, great tangle, and Fucuh csculentui, 
or badderlock, a sea-weed which sometimes attains . 
hero the length of 18 or 20 feet. Those parts most 
frequently left by the tide are covered with small 
shell-fish, such a* the common barnacle, the limpet, 
tho whelk, and a few common muscles; and some 
very large seals rest upon its extremities at low wa- 
ter of spring-tides. At high wafer, the red ware 
cod is caught over the rock ; and at a distance from 
if, as the tv at or deepens, the common cod, haddock, 
whiling, skate, liolibut, ami other fishes common in 
t heso .•‘Oils, are vt*n numerous. 

Such being the position and nature of tho Bell Bangorou* 
llock, lying m the direct track of a numerous class 
of shipping, and appearing only a few feet in height 
above the water, and that only ut the ebbs of spring- 
tides, being at high-water wholly covered to the 
depth of from 10 to 12 feet; the want of some diV 
tingunhing mark that might point out its place was. 
long fell by the mariner, and of the utility and ne- 
cessity fifth in, every returning winter gave the pub- 
lic fresh proof*. But it required a gnat extent 
of connnoico to afford the probability of raising art 
adequate revenue, by a small duty or tonnage upon 
vigils pasting it, to meet the risk and oxpenee of 
such a work, as the erection of a habitable house 
about 12 miles distant from the nearest land, and on 
n rock from JO to 12 feet wholly underwater at 
spring-tides. We have read of the wonderful extent 
of tlie llharos of Alexandria, and arc acquainted with 
the Tower of Curduan, erected upon a small island 
at the entrance of the Garonne, on the coast of 
France, and know, more particularly, the history and 
structure of the Kdd\ stone light-house, built upon a 
small rock lying 12 miles off the coast, of Cornwall. 

The public is iu possession of Mr Smeat.on's perspi- 
< units and valuable account of that work ; but it is 
to be observed, that, in the erection of u light -house 
upon the Bell Rock, independently of its distance 
from the main- hind, a serious difficulty must here 
have presented itself, arihing from the greater depth 
of water at which it was necessary to carry uii the 
operations, than in the cose of any former building 
of this kind. 

Tradition tells us, that so far back as the four- 


tide*, it* average porpondii ular height above tlie tu nth ecnluiy, the monks Of Abertnot hick caused a 
*u, Taco of the sea may be stated at about four feet, large hell to bo suspended, by some means or other, 

Beyond the *}uoc included in these measurements, upon the Rock, to which the waves ot the sea gave 

at Very low titles, there is a Tteef on which the larger motion, the tolling of the bell warning the manner 

kinds nf iuci appear floating at the surface of the of his approaching danger. From this circmnstuticc 

h iirer. This reef extends about 1000 feet, in » it is said the Rock got its present name,J)Ut. in so 

.VMith-wcstern direction from the higher part of the fur ax can now be discovered, there is no record of 

roe k just described, on which the light-house is this contrivance ; and it seem-, more probable that, at 

elected. The whole rock is composed of sandstone an early period before the wasting olivets of tlie *cn 

of a red colour, with some spots of a whitish colour, had brought the Hock ini o a. state so low and nmtihil- 

It strongly resembles the rocks forming the proniou- od, some part of it may have resembled u bell m ap- 

toi y on the Forfarshire coast, called the Red Head, peurance, and have thus gixeri rise to tin morn-. 

and those also of the opposite shores of Haddington Although the dangers and the inconveniences Preparatory 

and Berwick shires, near Dunglass. The stone is of this Rock, and of the coast in general, vtre long Mi-inane*. 

hard, of a line grain, and contains minute specks of and severely felt by the shipping of the eastern coast 

inb’H. Its surface is rugged, with holes which, at of Great Britain; yet,tilloflutc,thcrewusnocon- 

tbb-tide, form small pool* of water. Such parts of stituted body for the erection of light-houses iti 
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Bell- Rock. Scotland ; such nn appointment necessarily sup- 
y-,p V -w poses a more cxton-nr trade than that part of the 
united kingdom po^r^cd piior to the union of 
Kngluml mid Scotland; and even long alter that 
happy even I , the finance* of the country were not 
in u state In w.irr.ini e:\pmi\i\t* iimlcrhiklngM of this 
nature. About tin middle of the last century, how- 
evir, ivhtn tin impmveuu nt ol the highlands and 
islands of Ncilluud \wr- viewed as an object of great 
national importance, the cstuSlishimnt of light- 
house * upon that co. s I mw found iiuIi*pci*K:bl \ lie* 
ee*4*ar\ to tin 1 evti.’.uue and Mic<‘if*s of the British 
Fisheries. ’] hi? subject wets accordingly' agitated in 
the Convention of the Royal Burghs of Scotland; 
and, in the year IVflfi, h bill w.i> brought into Par- 
liament, appointing the land Advocate and Nob’ci- 
lor-t icnentl of Scoihmd, the Sheritls-depute of the 
inarifime counties, and the chief Magistrates of cer- 
tain of the Royal Burgh**, <\i off,\ to, to act un- 
der the title* of the Ctoiwissiom rs of tit it Xwtfirni 
I jpht -houses ; and a certain duty on tonnage upon 
shipping was grunted to them, for the erection and 
maintenance of such light-houses as they should 
find necessary to erect upon (he coast of Scotland. 
But when a sufficient number of Light- bouses sue 
erected upon the coast, and a fund accumulated for 
their maintenance, tin* act. provides. Ih.'t the light- 
house duties shall cease and determine. 'these 
Commissioners, in virtue of the powers vested in 
them, proceeded to the immediate improvement of 
sinh accessible points of the const as suited the in- 
fant state of their funds j and, in the course of u few 
years, c ighr of the principal headlands between the 
ruths of forth and Clyde, including the Orkney 
. Islands, were provided with light-houses, evecUd 
upon the most approved principles of the time, 
by the laic Mr Smith, eiigiiw er for the Light- 
house Board. Keeping alwa\> m view as a principal 
object the erection of a hghl-bouse on the Bell 
Hock, the Commissioners, independently of these 
highly useful and important works, were gradually 
accumulating n fund for this purpose, in order to 
undertake that work as soon ah their limited mean* 
would udmit. In the month of December l TDD* 
the oecuricnce of a dreadful storm rather tended to 
hasten this measure. The wind for two days was 
excessive, and lx iug from tilt* south-eastern direc- 
tion, all lilt* ships wi re driven from their moorings in 
the Downs and Yarmouth Roads. No fewer than 
.about 70 vessels were wrecked, and with many of 
their crews were totally lost, upon the eastern coast 
of Scotland; u calamity that more especially direct- 
ed ihe attention of the country and of the Com- 
missioner#, to the erection of a iigJit-home upon 
this Rock ; as, m this particular instance, a light- 
house there would have opened the Firth of Forth, as 
a place of safety to many, which, to avoid die hidden 
duugers of the Hock, were lost in attempting to get 
to the northward of thu Firth in this storm* 

After the loss of so many lives, und much va- 
luable property, various measures were taken for 
the erection of a light-house upon this Rock. 
In the year 1803, a bill was brought into Parlia- 
ment, which, with some alterations, ultimately pass- 


ed both Houses, in’ the session of 1806; by which Bell Rootc* 
the northern light duty of three halfpence 
ton on British vessels, and threepence per ton on 
foreign bottoms, was extended to all vessels sail- 
ing to or from any port between Peterluad to the 
north, and Berwick-upon-Tweed to the southward. 

This bill also empowered the conmibMoiursjo bor- 
row L. 25,000 from the three per cent, etwwls* .and 
having already accumulated the mum of L. 20.000 
of surplus duties, with this loan from Goverunuut 
they were enabled to commence the operations at 
the Bell Rock with a disposable fund of L. IS (uio. 

Several plans for the erection of this light-home 
had tor a considerable time been in contempla- 
tion, and were submitted for consideration of the 
Light-House Commissioners. Captain Brodie of the 
Navy constructed a very ingenious model of a tasf- 
iron light-house to stand upon pillars; and Mr 
Muidoch Downie, author of several marine fcur- 
veyo, brought forward a plan of a light-house, to 
stand upon pillars of stone. Mr Telford, the engi- 
neer, was likewise employed in some preliminary steps, 
connected with Mr 1 townie's inquiries. In the year 
1 800, Mr Stevenson, engineer for the Commk-ion- 
eifi of the Northern Light-homes, modelled a design 
applicable to this situation; and having, bv their 
directions, made a survey and report, relative to the 
Mt nation of the Bell Rock, which was published by 
tile * Bo ml, along with u letter from Admiral Sir 
Alexander Cochrane, whi 11 he commanded biw 
.Majesty's ship Iiynd, upon the Leith station, it » 

17R>\ recommending the erection of a light-house 
on this Rock; these, with other documents, were af- 
terwards submitted to Pailiament, in a memorial 
from the Commissioners, drawn up by Robert Ha- 
milton, Ksij. advocate, one of their number ; when 
application was made for a loan from Government. 

So different, however, were the views taken of the 
subject, and so various and doubtful wore the opi- 
nions of the public about the -kind and description 
of building best suited to the peculiar situation ol* 
the Rock, and even with regard to the practicability 
of a work so much under the surface of tin- water, 
and where so large a sum of money was necessa- 
rily to be expended, that the Commissioners thought 
it advisable to submit flic marl or to tlx* opinion 
and advice of Mr Rennie. Tr*s eminent engineer 
coincided with Mr Stevenson in preferring a budd- 
ing of stone upon the principles of the Kddystoiu* 
light-house, which being approved of and adopted, 
the execution of the work was finally committed to 
these gentlemen. 

The bill having passed late ir {lie session of iSOd, Ri u u.,rt< 
in the following summer a vessel was fitted out as a 
floating* light, for which the act of Parliament made ^sh** 
provision, and she was accordingly moored oft' the 
Bell Rock in the month of July 1807* During the 
first season of the operations, this vessel was used as 
a Tender, to which the artificers retired while the 
Rock was covered with water. Iler station was about 
a mile and a half north-east from the Bell Rock, 
and her moorings consisted of a mushroom anchor, 
weighing S3 cwt. and a weighty chain laid down in 
‘2$ fathoms water, ami at these moorings she rode by 
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Bel) KoqK- a strong herapeocabte, measuring u inches in cir- 
cu inference, without accident; during the four jeers 
in which the light-house wm building. Thi$y<e*sel 
was rigged with three masts, each of which carried 
a lantern* which, in a curious marine* was made to 
embrace the masts r and, by tfyisr meaus, the use of 
.cumbrous yards and spars over head were avoided ; 
and as each mast passed through the centre of its 
respect?Ve lantern, on which it traversed, the light 
was not obscured on any side. Each of those Tan* 
terns contained ten lamps, with as many small silver- 
plated reflectors ; and thus, by the appearance of 
three distinct lights (the centre one being the high- 
est), flu- Bell Rock floating-light formed a triangular 
light, and was easily distinguishable from the double 
and single lights upon the coast, and rendered imme- 
diate and essential service to the trade and shipping 
of the coast. 

OppKiiions Early in the spring of 1 807, stones were collect- 

<1 i SOT . cd from the granite quarries of Rubcslaw in Aber- 
deenshire, for the outside eating of the first SO feet, 
or lower part of the building ; those of sandstone for 
the hearting, or interior of the solid, and also for the 
higher parts of I he building, were got from My Inc. 
field quarry, near Dundee. For the convcniency of 
the work, the cornice and parapet-wall of the light- 
room were hewn and prepared at Edinburgh, and 
the sloues for these parts were accordingly taken 
from the quarry of C'raiglrith. At Arbroath, Jhp 
most contiguous harbour to the Bell Rock, a piece 
of ground for a work-yard was procured on a least! 
of seven years, the supposed period for the duration 
of the works; and here tho works were conducted; 
materials were laid down, and workmen collected; 
shades were also construe i*. d, and a barrack erected 
for the accommodation of about 100 artificers when 
they landed from the Rock, that they might he at a 
edi, by night, or day, when required to sail for the 
works at the lU»rL These previous stops being 
taken ashore, the operations at the Rock itself com- 
menced in the mouth of August ISO?. 

\Unini The first attention at the Beil Rock was to erect a 
n- place of refuge for the artificers, in the event of an 

f "' tv ‘- accident befalling any of the at leudiiig-bon/s , — a cir- 
cumstance which, if unprovided for, might not only 
involve the safety of every person employed at the 
outworks, but prove a serious check to the future 
progress of the undertaking, which could only hi* 
proceeded in at low water of spring-! ides, when 
two and a half or three hours were considered a 
good tide’s work. From this circumstance, it became 
necessary to embrace every opportunity of favoura- 
ble weather, as well in the day tides ns Under night 
by torch-light, and jupon Sundays. In the early 
stages of the business, the flood-tide no sooner be- 
gan to cover the exterior parts of the Rock, than 
the wortraeh Were obliged to collect tlmir tools and 
apparatus, and betake themselves, to the attending- 
boats, before the water burst in upon them. These 
boats were rowed often with the utmost fatigue and 
difficulty to the floating-light, where the work- 
men remained till the Rock began to make its ap- 
pearance again at next ebb-tide. Happily no ac- 
cident occurred during this perilous purf of the 
work, to check the ardour of the artificers, nor to 


, retard their progress, and by the latter end of Octo- Rwfc 
her, the beacon, consisting of twelve largo beams of 
fir*timbcr, was erected, having a common base of 30 
feet, and rising to the height of 50 feet above the 
surface of the Rock, These spars wore of fir-tim- 
ber, strongly framed with oak-knees, connected to 
the Rock with iron-bats of a particular construc- 
tion, set into holes, cut about 18 inches in depth,, 
and wedged into their placet?, first with Nlips of fir, 
then with slips of oak, and, lastly, with pieces of 
iron. The upper puit of this beacon wai afterwards 
fitted up, and occupied as a place of residence dur- 
ing the working months. The lower floor was em- 
ployed as a smith’s forge, and also for preparing 
mortur for the building. The cook-liouso was im- 
mediately over this; the next floor was occupied by 
the cabins of the. engineer and foremen, and over ail 
was tho barracks fur tho artificers, whose hammock* 
were ranged in tiers of five ill height. The u welling 
or lodging part of this temporary residence was 
above the reach of the sea in moderate weather, but 
the lower floor was often lifted by the waves, when 
the limo casks, and even the smith's anvil and appa- 
ratus, were frequently washed away. The bvacx/n- 
house, so conMrucfed, was erected near the site of 
the light-house, and in the more advanced state of 
the work, was connected with it by a wooden bridge; 
which was also of the greatest utility as a stage in 
raising the materials from the Ruck to the building. 

A little reflection upon the singular position and cir- 
cumstances of the Bell Rock, will show the great and 
indispensable use of this beacon -house in facilitating 
the operations. I'nless some expedient of this kind 
had been resorted to at a work so much under wa- 
ter, the possibility of erecting a light-house here is 
extremely doubtful : ut any rate, it must have requir- 
ed a much longer period for its accomplishment., and, 
in all probability, many lives would have been lost 
in the progress of the operations. 

The circumstance of the beams of the beacon Stcond Sea- 
lmving withstood the storms of winter, inspired new Opm- 
confidenee in the artificers!, who now landed upon 
the Rock in the summer of 1808 with freedom, 
and remained upon it without fear till the tide flow- 
ed over it. Although it required a considerable part 
of the summer to lit up the beacon as a barrack, 
yc*t it was in a state sufficient to preserve the workmen 
m cum* of accident to the boats. Tin* great person- 
al risk and excessive fatigue of rowing boats, crowd- 
ed with the artificers, every tide to the floating light- 
vcssel was now also avoided hy an additional vessel 
having this season been provided, and entirely set 
apart for the purpose of attending the Rock. This 
vessel was a very fine schooner of 80 torts. Her 
moorings were m constructed, that she could be c;iht 
loose at pleasure, and brought to the fee-side oft he 
Rock, where she might at once take up the artificer* 
and their bouts in bad weather, instead of their hav- 
ing;, as formerly, to row often against both wind and 
tide, to the more distant position of the floating 
light* From this circumstance, it was now found 
practicable both to commence the works at the Rock 
much earlier, and to continue them to a later period. 

Being now provided with a place of safety, by the 
erection of the spars of the beacon-house, and having a 
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1**11 ^'1^* fllwnyiiflt command, which could bc ca^t loose, 

in c.'ittt* of lived, tin- works rmw went forward even 


1 in pretty rough weather ; mid thus fttiuggliug both 

during the night. n»M ii-iy tides, tin- site of the liglu- 
hothc wa* prepan d, end cut to ;» suific ient depth 
into the Ruck . ,,r id on die loth of duly IMt8, the 
found U : oii ‘i mi. - nf lie balding was laid. In the 
coiitm* of ii» ' ». ■M-oii. t : . >-i. • of (.i>f- : roji railways were 
:dsn lived I'j.oij t). • Hulk, from the dtlcrcnr landing 
pbtrrv to the building r.dru! ,, ti d for convening 
him k ^ cf' M cue of 1 w o or tin - c I *»i , u ej J,r ;iim»g- the 
Km k ; and h v - tin* I Hi: r end *>! i |i * ■ season's opera- 
lions tin* HM four courses of tin I aeht-limiM* were 
built, w Inch bioii'dit it to flu.* height of five fi't si.\ 
inches ahou the 1 * • u • • « 1 : 1 1 i * > » i . 

Tliiul S: -t* In »!u- rmii'sc of the winter pleading the thud 
rt(»n*s • reason- operations, the works at the Kmk were fi*e- 

l^.o<) *’ queully \i-ited. and, in the spring of" the \r.ir ISOf), 

were iVMimed with n**w vigour; and it was no Muall 
Iuppim>s to find, that not on!) the four courrcs of 
the lii'lit-liMUM' built hist season were in perfect order, 
alter a long mnl sou re winti r, without the least shift 
or change of position, but that even the bcncon-hou-r 
and r.ulw «i\ s were little initu'ed, being almost in a state 
of riMtliiu *s foi resuming ihe op‘*rations. The first 
thing to be done was to lay down si is of chain moor- 
ings, with floating bony'* for the tender, and lor the 
flush-decked praam -boat, stone lighters, and vessels 
employed at tin. Rock, and to erect the necessary 
apparatus and machinery for landing the stones, 
and !<ij tng them in tin ir places upon the building. 
These arrangements being madt , e very thing went 
forward in the most prosperous manner; and, by the 
month of September, the building was got to the 
height of ;;o feet, which completed the solid part of 
the light-house. After obtaining this height, from 
the advanced state nf flic season, Mr Stevenson did 
not tnnl it advisable to risk the machinery and ap- 
paratus longer, and lii" building was loft in this state 
for the winter montin . 

Tom-ill's. At the commenvnit nt ni the fourth and last son- 
son’s work, it was a matter of some importance for 

lhio* ^ the preparation of tin* highc r or finishing pai ls of 
the building, to ascertain whither it would he pos- 
sible to carry the masonry from the height of :;0 feet 
to 100 feet m the course of this summer; hut it ivaa 
extremely deuhiful w hr 1 her the. could lx* .icemn- 
plished, .*» y ns to s. euie good went her for lifting up 
the light-room, and completing the more delicate 
operations of the painter mid glazier, connect. <1 with 
it. Und- r tlmw imceriiiin prospects, llie work was 
begun in 1ST), at as early a period as thcwi.ithcr 
would at all admit, In. mi tliegriat number of finish- 
ed ('cun's of prepared stone at the work-vard. which 
had been tried upon the platform, nnmbeied and 
ready tn In* sliipp d from Arbroath for the Hock, 
there was only the winds and tides to contend with ; 
and even these were, in eflbcfc, wonderfully soften- 
ed and ulhiyed, l>\ the enterprising exertions and 
thorough practice of the seamen and artificers, dur- 
ing four successive seasons ; which had given much 
liexteiiiy to the several departments, both in tile 
work-vard at Arbroath, and at the Rock, where the 
operations of the builder and of the lauding-mastcr- 
rew were conducted with much skill and activity. 


Taking these mainly into account, ami by a fortu- Krti Roc*, 
nate train of circumstances, the masonry of the build- 
irig was completed in October ; and the light -room 
being finished in the month of December, the light 
w as advertised to the public, and i xhdiited for Lite 
first time from the new 1 fight -house on the evening 
of the 1 st of February 1SI I ; and. on the same mglit, 


the float mg light.- vessel was unmouied, ai d ihat tem- 
porary light discontinued. 

Having thus given a general account of the Ih'I l^rupi.iin 
li‘ock. and the erection of this IJel.f In also, ‘.u* shall 
now describe the building, nouciug in ^j« im ijve' di- 
mensions, and making such farther H-mark'. .*s may 
appeal interesting to the reader. '1 he 1**11 Heck 
Ueht-lmuse U a circular building, tin Ibundaf lon- 
stoue of which is marly on u level with lb. muIac** 
of the «ea ;it low-water of nrdiuan .-p: c-a** idi** : ami 
consequently at high-water of that tnl* *. tin build- 
ing is immersed to the height of uhmit I A f*ei. 

The two first or lower courses ef the masonry me 
imbedded or sunk into the rock, and the stones of ail 
the courseware curiously dovetailed and joined wit!i 
each other, forming one connected nia.-s liom the 
lentre to tlto circiinifercncc. r l he Huecssitc courted 
of tliv w'oik are a I mi attached to mill oi).*er h) jog- 
gl«> of stone; and, to prevent the stones from being 
luted up by the force of the sea, w l.iie t’u* w ot k was in 
progress, each stone of the solid pail oft bo building 
[iM<J two holes bored through it,enteiing six mein sinto 
the ( oursc immedialt h below, into which oaken tn*»> 
iiuds. two inches in duniiter, were dnvui, afler Mr 
Miiu aton’j. plan at. the Kddystom* Lighl -1 ioum\ 'I'Im: 
comonl used at the Hell Rock, like that of the liddy- 
stone, was u mixture of po/.r.olano, earth, lime, and 
sand, in equal parts, h\ uuasiire. The building is of 
a circular form, composed of stones of t, lie weight of 
from two ton-, to half a ton each. The giound 
Con i‘oi* im\i.'Ui\s l‘2 feet in diamet.T. and I lie )>u ild- 
ing dunim'lio. as maybe oli^viM-d from the plate 
of the ligiil-h<m*ie. as it rises to the top, where ihc 


parapet-wall of the light-room measure* only I.; fiet 
in diameter. The htight of the masonry is |()(i 
feet, hut including the light- mom, the Total height 
is t I .*» feet, 'flu.* building i*< solid from the ground 
eourM.* to tin height of ot> f« el, where the entry- 
door is situate, to which tin* ascent is by a kind 
of rope-ladder with wooden steps, hung out at ebb- 
tide, and taken into the budding again when the 
water co\rr> the Rock : but .sir.mgirs to this sort ot 
climbing aic taken up in ajtind of chair, by a small 
nun cable crane project! 1 Iroir ’he door, from which 
a narrow* p.v -age leads to u stone fclair-cASi* L'l feet 
in height. Here the walls me seven feet h. thick- 
m .s-, hut the\ gradually dimiiysh from the top ol 
the stair-ease, lo the parapet- wall of the light, mom, 
where they measure one foot in thickness. The 
upper half* of the building; may be described as di- 
vided into six apartments for the use of the light- 
keepers, and for containing light-house stores. The 
lower or first of these floors, formed by an inside 
scarscmcnt of the walls at the top of the stnir-caiig, 
is chiefly occupied with water tanks, fuel, and the 
other bulky articles : the second floor is for the oil 
cisterns, glass and other light-room stores ; the third 
J* occupied as a kitchen; the fourth is the bed-room, 



15 E L r, U O C K. 



Hell Hock, the fifth the Vtbiwtf o* room, and the upper 

apartment forms .the light-room* The floors of the 
several apartments are of stone, and - tlx; communi- 
cation from the one to tho other, is made by moans 
of wooden ladders, excepting in te light-room, 
where every article being tiro; proof, the steps are 
made of iron. There are two windows in each 
of thos three lower, apartments, but the upper 
rooms have' each four windows. The casements 
of the windows are al) double, and arc glazed 
with plate-glass, having besides an outer storm- 
shutter, or dead-light of timber, to defend the 
glass from the waves and sprays of the sea. The 
parapet* wall of the light-room is six feet in height, 
and has a door which leads out to the balcony or 
walk formed by the cornice round the upper part of 
the building ; which is surrounded by a cast-iron 
rail, curiously wrought like net-work. This rail 
rests upon batts of brass, and has a massive coping 
or top rail of the same metal. 

Pm iiitiiK oi In the kitchen, there is a kind of grate or open 
thr Hu.im 1 . tiro-place of cast-iron, with a smoke tube of the 
same metal which passes through the several apart- 
ments to the light-room, and heats them in its pas- 
sage upwards. This grate and chimney merely 
touch the building, without being included or built 
into tho- walls, which, by this means, are neither 
weakened, nor liable to be injured by it. The tim- 
ber of the doors, and the punnclled partitioning qf 
the rooms from the stairs, and also of the bed frames 
and furniture in general, is of wainscot. 

Eenf KMiai, The light-room and its apparatus was entirely 
framed and prepared at Edinburgh. It is of an octa- 
gonal figure, measuring J 54 feet across, and 1.0 feet in 
height, formed with cast-iron sa«hes, or window* 
frames glazed with large plates of polished glass, 
measuring about *2 fet t 6 inches by ii feet :( inches, 
each plate being of the thickness of a quarter of an 
inch. The liglu-room is covered with a dome roof 
of copper, terminating in a largo gilded ball, with a 
\cnt-liole in the top. 

The light of the Bell Rock is very powerful, and 
»>■ i-.ij.no.i is readily seen at the distance of six or seven leagues, 

. :la Ln;».t. vv h(-n the atmosphere is clear. The light is from oil, 
with Argand burners placed in the focus of silver- 
plated reflectors, measuring c 2 i inches over the lips ; 
the silvered .surface or face being hollowed or 
wrought to the parabolic curve. That the Bell Rock 
light may be easily distinguished from all other ligliN 
upon ihe coast, the reflectors are ranued upon a 
frame with four faces or sides, which, by a train of 
machinery, is made to revolve upon a perpendicular 
axis once in six minutes. Between the observer 


weather, two large beds, weighing about It! cwt, arc Bell Roctt. 


in its of tlu? Rock, vessels, by this means, get warn- 
ing to put about, and are thereby prevented from 
running upon the Rock in thick itud hazy weather ; 
a disaster to which ships might otherwise be liable, 
notwithstanding the erection of the light-house. 

Prior to, or about the time of the erection of thcLighr- 
Bell Rock light-house, it was by no means tinvom- 
moil to meet with various doubts, regarding the 
practicability of the works, expressed in such terms 
as the following : “ That, even if it were practicable 
to erect a light- house, upon such a sunken rock, no 
one would be foundhurdy enough to live in an abode 
so dread and dreary, and that it would lull to the lot. 
of the* projectors themselves to posset* it for the 
first winter/' But tho reverse of all this took place; 
for the confidence of the public hud been con- 
firmed by the stabilit y as well of the wooden-beacon* 
hou^c, as of the building itself, which, in its pro- 
gressive rise, withstood the storms of two succes- 
sive winters, in an unfinished state ; so that, by 
the time liie house w us ready for its iuhabitaeiii, this 
applications for the place of light- keepers were much 
more, numerous than the situations ; and applicants 
on boLh sides of the Tweed were disappointed in 
their wishes. 

The establishment of light-keepers at tho Bell 
Rock, consists of a principal light-keeper, who has 
at the rate of 6*0 guineas per annum, paid quarterly; 
a principal assistant, who has lift guineas : and two 
other assistants at 50 guineas each ; besides n suit 
of uniform clothes, in common with the other light- 
keepers of the Northern Eight-houses, cveiy three 
years. While at the rock, these men get a stated 
allowance of bread, bed', butter, oat-meal, pot -bar- 
icy, and vegetables, besides small beer, and an al- 
lowance of tburpcucc per day each for the purchase 
of tea mijjl other necessaries. At Arbroath, the 
most contiguous town on the opposite coast, a suite 
of buildings \m been erected, where each light- 
keeper lias three apartments for his family. Here 
ihe master and mate of the light-house tender have 
also accommodation for their families; a plot or piece 
of im inclosed garden ground is attached to each 
linuwe, and likewise a seat in one of the pews in the 
pui i«h church of Arbroath. Connected with these 
buildings, there i< a signal tower erected, which is 
about aU feet in height. At the top of it, there is a 
room with an excellent five feet achromatic tele- 
scope, placed upon a stand. From this tower, a set 


and the reflectors, on two opposite sides of the re- 
volving frame, shades of red glass are interposed, m 
such a manner, that, during each entire revolution of 
the reflectors, two appearances, distinctly dilleting 
from each other, are produced ; one is the common 
bright light familiar to every one, Hut, on the other, 
or shaded sides, the rays are tinged of a red colour. 
These red and bright lights, iti the course of each 
revolution, alternate with intervals of darkness, which, 
in a very beautiful and simple manner, characterize 
this light. 

As a farther warning to the mariner, in foggy 

voi.. 11. part 1. 


of corresponding signals is arranged, and kept up 
wit!) the light -keepers at the rock. Three of the 
light-keepers are always at the light-house, whih 
one is ashore 011 liberty, whose duty it is for the 
time to attend the signal room ; and when the wea- 
ther will admit of the regular removal of the liglit- 
kdepnrs they are six weeks at the rock, and a fort- 
night ashore with their families. 

The attending vessel for the Bell Rock, and the Attending 
light-houses of the Isle of May and lnchkcith, in the Vowel. 
Firth of Forth, is a very handsome little cutter of 
about 50 tons register, carrying upon her proto a 
K k 
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Mf.lbck model of the Boil Hock light-house, and if appro- 
^ priately. luffed the Pharos. She if stationed at 4 jt* v 

% readiness to proceed#** the ^ 

U^W a* o* ;at *prib£tid«!V 

ana the light-keepfer on leave/ th H5 
'-; and retarding with another. This vi^el; ‘i».. 
Navigated by four mert, including the .roaster, &M , 

.if calculated for carrying e boat of iflf jfefel 3 ; dr*' 

, ; pf efficient ^neniibtn; for landmg at the Rockm 
: in^der^e aud tpate ore kept , 

briortstaht ptc$ p and haver apartments m the esta- 
blishment Wrote; the former, acting ns n supetf&tcn- 
tleynt, has the charge of tire building* and stores kept 
at Arbroath. ’ y 

Expeoce of ' Tho expenco Of tf*e Bell Bock light-house* and its 
ihi^ esmbBslinient, Iff a, general . way, nmy bo stated to 
have amounted to about L; 60,(100* The under- 

taking doe* much hdrtbuh 40 the exertions of the 
Committ^oneta Of thV^orrhcro Light-houses, and is 
even creditable to the age which lias produced it ; 
especially when‘4fc h tetrtmbered, that it was com- 
menced and completed *uuld*t the diffi^tles and 
demands of a war, unparalleled in die history of our 
counVy. (««.) 


BE h 

traefe the fir»t aettle«nent of thu country; and tta 
i can only ))e &»periectly as- 





v , -.,J oritfim#? 

came front the ofcphitfojb&tp fe eiroug 

evidence in the the Bojfoo^hekeo and 

1 Vrsiun languages habit*, and 
religion, seem tb ')#&& ijti&y' ’are; of TooSrkii- 
man lineage/ It pr^wtMn&^d, tha£ 

during the frequent >#gum«ty revolution# to which 


‘ Our readers V>R ^perceive, that the account we 
hare given of this Edifice is, necessarily, of a vt*ry 
general nature $ but the public, wo believe, wiHfcoon he 
gratified with mi ample Hiitorkul Account of the N(rr~ 
tk&tft fjfrfit-hou&fsy including a full detail of the whole 
operations cWpejCted with the Boll Ilock light-house, 
and tKrt Coirr ■ 'J&tck : Stone* Beacon, illustrated with 
the..prqgressivc stages of 
these worK %:!^ : gf$rensoD ) mul we are happy, to 
learn, that th$ Cms^ssioripr^ ef the Nonhcm jLight- 
houscs, fronj ft coiyietftm of die utility of the de- 
tdgu, have, ai V&uOrd, liberally expressed their, de- 
sire to promote Unintended publication of Mr Ste- 
venson,. whow / Wni^V ,a |fs an Engineer, is so credit- 
ably cornicctd&^Itk ftfe*o*wo important national un- 
dertakings. *- " \ . 

BELQOCBJSTAN, a- Country of Asia, situate 
on the nonU-Svcst coast Off the Indian peninsula. It 
llouadunas. ki bounded on the north by Afghanistan and Scistan; 

on the west, by the Hcrslun provinces of Kinnan and 
l^iristan; on the south; by the Indian Ocean; and, 
on the cast, by a part of Sinde and Shikarpoor* in 
general, it may t>e&aid to comprehend all that space 
within tho 25th and 5K)th degrees of north latitude, 
and the 5&th and (}#tb degrees of east longitude ; 
and its whole superficial extent mtiy be computed at 
■j. 550 geographical miles in length, and SOO in breadth. 

*! * Of the. early history of this portion of the Asiatic 
.Corttiucnt, little Or nothing I* known* The poverty 

r.^.1..-. -1 ^ I A** A 1 . A .1 if 
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l!v»rory. 


tlio ni^a^rchy of ihe Sl^fjiikldfe wgs 

over ' $hfc; Country w. Ottd 

that a portion of them fouW refif^iiVth ii mono/ 

tainous districts of Beloochi^tHn; Buti feideS tlie 
Bclooches, there .are other distinct tobes of inhabi- 
t, jnts in Beloochistan, who«e peculiar habits ami 
wlnules of clim'acte'r, we shall afterwards take an op- 
portunity of describing. Those are the Brahoo.es, 
apparently a race of Tartar mounfahiftcrs, who set- 
tled at uu early period in the southern part3 of Asia, 
but whose history is extremely obscure and uninte- 
resting; the D eh wars, ejeoriy a Persian colony, 
whose original settlement cannot be traced; and the 
Hindoos, who appear to h^0 been the/jSm settlers 
in the upper part 0 the Btehooick mouatams, on 
their being cvxpeUod frmh pirtdc, Lus, and M^kratv 
by the armies of the Caliphs of Bagdad* This last 
tribe appears to Imve constituted the governing 
party, at the earliest period of which any. thing ap- 
proaching to authentic' ^formation has been obtain- 
ed. The Brahooes and Balooche^ howeyt-r, gra- 
dually spread over the country ; And the Hindoo 
power was u t length subve rted by a revolution, which- 
I > laced the ancestors of the present Klvan of Kclat 
upon tlm throne. , 

The precise period at whUjli revolution took 
place, cannot be accUrately ast eVtki)^ but it- is 
probable that, twp ^enturije* have nbt eJqpaed since 
that event, llie la.st rajah* of 'the Hindoo .fypMy 
found himself compiled to call for tliO atf&taftqfr of 
the mountain-shepherds, witli.tlum leader, KarnW., 
in order to check tlie cmcroaehrtient^ot^ a hor(fe' qf 
depredators, headed by an AHgh^ji chiefi who infest- 
ed the country, and. even throaWhcd to attack the 


^d natural strength of the country, combined with" *eat of goveromcn^, Kumbur ^!^^ perform 


cqt^i 


habits of the natives; 
f the tViondly vishs of ^nquisi 


Wj. hostile -iopu^«^i^§i?ad'ii 

-J “ % , ffbm whom ye ' * 


Jii^telative to th^ western ‘fTp^ticra^ of India, 
are almost entirely silent w)th resj>ec,t to this moun- 
tainous and inhospitable tract ; and^ s^ijrcely any no- 
tice of it occurs for many centuries 
Maceddniinn invasion. Henc^ it f 1 
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ReJoochis* pear, however thfltthe sceptre was quietly trims* 
tan * ( mittcd to the. descendants oftnat chief, who seems to 
'have persevered ui a peaceable^ system of govern- 
ment, until the time ot Abdool fit Khan, die. fourth 
in descent from Kumbur ; who, filing an intrepid imd 
ambitious soldier, turned his thoughts towards tlie 
conquest of Kotcli Gundava, then held by different 
pet tjP chiefs, under the authority of the Nuwwabs of 
Sinde. 

. After various success, the'Kumburatiees, at length, 
possessed themselves of the sovereignty of a consi- 
derable portion of that fruitful plain, including the 
chief town, Gundava. ItVns during this contest, 
that the famous conqueror, Nadir Shah, commonly 
called Tharmw Koolee Khan, advanced from Persia 
to the invasion of Hindoostan ; and while at Kanda- 
har, he dispatched several detachments into ileloo- 
chistan, and established his authority in that j>ro^ 
vince. Abdoola Khan, however, was continued in 
the government of the country by Nadir’s orders ; 
but Tie was soon after killed in a . battle with the 
forces of the Nuwwabq of Sinde. lie was succeed- 
ed by his eldest son, Hajee Moliumtnud Khan, w ho 
abandoned himself to the most tyrannical and licen- 
tious way of life, and completely alienated his sub- 
jects by his arbitrary and oppressive system of taxa- 
tion. In these circumstances, Nusseer Khan, the se- 
cond son of Abdoolla Khan, who had accompanied 
1 he victorious Nadir to Delhi, and acquired tiie* fa- 
vour and confidence of that monaich, returned co 
Kolat, and was hailed by the whole population as 
their deliverer. Finding that expostulation had no 
effect upon his brother, he one day entered his apart- 
ment, when the prince was alone, and stabbed him 
t ) the heart. As soon as the tyrant was dead, Nus- 
seer Khun mounted the musuuil^ amidst the univer- 
sal joy of his subjects, and immediately transmitted 
a report of the events that, had taken place to Nadir 
Shah, who was then encamped near Kandahar. The 
shah received the intelligence with satisfaction, and 
dispatched a furman, by return of the messenger, 
appointing Nusseer Khan, Beglonbeg of all Bcloo- 
chistan. This event took place in the year 17b’9* 

Nusseer Khan proved an active, politic, and war- 
like prince. He took great pains to re-establish the 
internal government of all the provinces in his do- 
minions, and improved and fortified the city of Ke- 
!al. On the death of Nadir Shah, in 1717, he 
acknowledged the title of the king of Caboul, 
Ahmed Shah Abdalli. lu 1758, he declared him- 
self entirely independent ; upon which Ahmed Shah 
dispatched a force against him, under one of his 
tuiit i.'.lers. The kluin, however, levied his troops, and 
totally routed the Afighan army. On receiving in- 
telligence of this discomfiture, the king himself 
marched with strong reinforcements, and a pitched 
battle was fought, in which Nusseer Khan was worst- 
ed. lit* retired in good order to Kelat, whither he 
was followed by the victor, who invested the place 
witli his whole army. The khan made a vigorous 
defence ; and, after* the royal troops had been foiled 
in their attempts to take the city by storm or sur- 
prise, a negotiation was proposed by the king, which 
terminated in «i treaty of peace. By this treaty, it 
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was stipulated that the king was to receive the cousin BalwicWv 
of Nusseer Khan in marriage; that the khan was *»v-W 
pay no tribute, but only, when called upon, to fur*' < Y 
nish troops to assist the royal armies, for which ho 
was to receive an allowance in cash, equal to half 
their pay- 

Subsequently to this period the khan frequently dis- 
tinguished himself by his gallantry and judgment, in 
the wars carried on by the monarch of Caboul, and, 
as a reward for his eminent services, the king bestowed 
upon him several districts, to hold in perpetual and 
entire sovereignty. Having' succeeded in quelling 
a dangerous rebellion, headed by his cousin Behe- 
ram Khan, this able prince at length died, at an ex- 
treme old age, after a happy and prosperous reign, 
in the month of June 1795, leaving three sons and 
five daughter*. He was succeeded by his eldest 
son, Muhmood Khan, the present chief of Kelat, then 
a boy about fourteen years old. During the reign 
of this prince, who is described as a very humane 
and indolent man, the country has been distracted 
by sanguinary intestine broils ; the governors of se- 
veral provinces and districts have withdrawn their 
allegiance; and the dominions of the khans of kt- 
lal have so gradually diminished, that they now 
comprehend only a small portion of the provinces 
which were formerly subject to Nusseer Khan. 

The territories of the hist-mentiaried prince are Principal 
comprised under the? following divisions : — |. The « v j**°|j* 
provinces of Jhnlawan and Sara wan, end the district 001 iB * 
of Kelat. 2. The provinces of Alukran and l.us. 

3. The province of Kutcli Gundava and district of 
Ilurrund Dajel. 4. Kohistan, or the Reloochc 
country, west of the desert, 5. The desert. ( i . The 
province of Sinde. 

The features of this extensive tract of country Mountains. 
vary considerably ; but, in general, it may be de- 
scribed as extremely mountainous. A stupendous 
range, to which the appellation of the Brahooick 
mountains has been assigned, and which seema to be 
the primitive root of ail the others, springs abruptly 
to a conspicuous height out of the sea, at Cape Mo- 
waree (or Monzo), in north latitude £;V, east longi- 
tude 66° r>H' y whence it takes a north-easterly direc- 
tion for 90 miles. There it projects a ridge, east by 
north, the base of which is washed by the river In- 
dus, at the fort of Sell wan. From the separation of 
thi* arm, in latitude 25° 45' to that of ,S0 n , the pri- 
mitive body runs due north, marking the western 
limits of Sinde, Kuteh-Gundavn, and a part of See- 
uoeslan; and from thence it once more regains its 
original inclination to the noitli-i jst, and decreases 
in magnitude and il< vation so rapidly, that, in the 
course of 40 miles, it sinks Jo a level toith the liilK 
inhabited by the K ankers and other A tig ban tribes, 
with which it Incomes incorporated. To the west- 
ward, the Brahooick mountains send forth many 
collateral chains, some of which extern! the whole 
length of Beloochistan, and join the mountains of 
Persia ; others elongate southerly till they touch 
the sea, or come within a few miles of it, aud then 
eitiur take the inclination of the coast, or subside in 
the 'ow and barren plains in ts vicinity ; white the 
mum body, or rather its wesrern face, stretches- 
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Moochi: away north-west by north, to tb# -2Stlv degree of 
,af| * north latitude, where it meets the south-eastern cor- 
ner of the sandy desert, about the (>4th degreo of 
cast longitude ; and from thence it inclines with a 
northern aspect, between the north- oast and north 
points of the compass, to Nooshky, in latitude 30° 
north; from which place it runs more easterly, till at 
length it gradually sinks, like the eastern front, to a 
size of equality with the Affghan hills. Besides the 
Brahooick chain, there are several other ranges of 
mountains extending in vaiious directions and ra- 
mifications’ throughout BeJoochisfitn, but all of them 
-inferior to the former in magnitude and height. This 
stupendous chain is believed to have attained its 
greatest altitude at Kelal ; from which city, accord- 
ing to the natives, whatever route he may pursue, a 
traveller niu^t descend ; but the descent is so very 
trifling, for a long way on either side ofth.it capital, 
that it is not perceptible by the eve. TJuoughout 
the whole of this country, there are no rivers of 
such size or importance as to merit particular notice. 
In general, they have a broad and deep channel 
from the co.vt, until they reach the mountains or 
stony hills, where they become contracted into nar- 
row and intricate water- courses, that arc quite drv 
during the greater part of the fair season ; and, in 
the wet one, wwull to terrific torrents, which run off 
in the course of a few hours after the rain that has 
filled them ccaso 3 * 

City ^f The principal city of this country is Kdnt, the 

Kclat. capital of the whole of BcloochiMun. This city 

stands on an elevated site, on the western side of a 
well-cultivated plain or valley, about eight miles long 
and two or three broad; a great part of which is 
laid out in gardens and other incJosuros. The town 
is built in ilio form of an oblong square, three sides 
of which are encompassed b\ a mud wall, IS or d() 
feet high, flanked, at inkTvJs of o/;o paces, by 
bastions, which, as well as the wad itself, are pierced 
with numberless loop-holes for matchlock-mcn. The 
defence of the fourth side of the city is formed by 
the western face of the hill, on which it is partly 
built, being cut away perpi ndicuiarly. On the sum- 
mit of tin* eminence stands the palace of Muhmood 
Khan, thief of Kelat, and nominal Beglevheg of Be- 
loochktan, commanding a distinct view of the town 
and adjacent country. That quarter of the hill on 
which the khans residence is erected has been in- 
closed by a mod wall, with bastions ; the entrance 
to it is on tlie south-western aide ; and here, as well 
as at the dry gate-, which are three in number, 
there is constantly a guard of matchlock-men. 
Within the v, a!!*, there are upwards of liSOO houses, 
and the number of those in the suburbs probably 
exceeds ouc-balf of that amount. These houses are 
built of hulf-bunit brick, or wooden frames, and 
plastered over with mud or mortar. In general, the 
streets are broader thun tho*e of native towns, arid 
ipost of them have a rai>cd pathway mi either side, 
for foot-passengers, and an uncovered kennel in the 
centre : the latter of which is a great nuisance, from 
the quantity of tilth thrown into it, and the stagnant 
rain- water that lodges there. The upper stork* of 
the hou-ses frequently project across the streets, and 
thereby render the part beneath them gloomy and 


wet. Thw seems a very rude attempt o^knitate the fiiJooritia- 
bazars of Persia and CabouL The.bazar.of Kelat tan - 
is extensive, and well furnished with' every kind of ^ 
goods; all the -necessaries of life may be procured 
daily at a moderate price. The town is supplied 
with delicious water from a spring in the face of a 
hill on the opposite side of the plain,. whence it me- 
anders nearly through the centra of it, having the 
town and suburbs on one side, and on the other the 
gardens. It is a remarkable property of this spring, 
that the waters, at their immediate issue from the 
smaller channels, possess a considerable degree of 
tepidity, until after sun- rise, when they suddenly be* 
come exceedingly cokt, and remain so during the 
day. 

We have no data from which we can form an ac- Inhal/ifaiii 
curate computation of the total amount of the po- 
pulation of Beloochistan. The inhabitants are di- 
vided into two great classes, distinguished by the 
appellations of Bcloocho and Brahooe; and the«*e 
two arc again subdivided into an infinite number of 
tribes, which it were tedious and unnecessary to 
enumerate. The most remarkable distinctions be- 
tween these two classes consist in their language 
and appearance. The Beloocbe, or Beloocheckte 
language partakes considerably of the idiom of the 
modern Persian, although greatly disguised under 
a singularly corrupt pronunciation. The Brahooe koc, 
on Slit other hand, has nothing analogous to the 
Persian idiom. It appears to contain a great num- 
ber of ancient Hindu wee words, and, as it strikes 
flic ear, bears a strong resemblance to the dialect 
spoken in that part of India called the Punjaub. 

With regard to external appearance, the contour of 
these two classes seems to differ, in most instances, 
a- much as their language. The Belooclies, in ge- 
neral, have tall figures, long visages, and raised fea- 
tures; the Brahooes, on the contrary, have short 
thick bones, with round faces and Bat lineaments, 

The Belooclies are a handsome active race ofB* 1 
men, not pos>e**ing great physical strength, but 
inured to changes of climate and season, and ca- 
pable of enduring every species of fatigue. In their 
habits they are a pastoral people, and much addict- 
ed to predatory warfare, in the course of which 
they do not hesitate to commit every kind of out- 
rage and cruelty. The lawlc?* excursions in which 
they frequently engage are called Chupaos , end are 
almost always conduct* d under the immediate or- 
ders of their chiefs. The depr »dators are usually 
mounted on camels, and furnished with focal and 
water, according to the distance they have to go. 

When every thing is prepared, they sei olf, and 
march incessantly till within a few fhiles of the point 
where the chvpao is to commence, and then half m 
a jungul, or some unfrequented spot, to rest their 
camels. On the approach of night they mount 
again ; and as soon as the inhabitants have retired 
to repose, they begin their attack by burning, de- 
stroying, and carrying off whatever conies in their 
way. They never rest for one moment during the 
chupao , but ride on, at the rate of eighty or ninety 
miles a day, until they have loaded their canids 
with as much pillage as they can possibly remove. 

Tf practicable, they make a circuit, which enables 
6 
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Beluoclua- them to- return route from th^otie 

* a “. they came. • Thfsplftti ^rdsthem a double pro- 
S jf> ec t of plunder, jmd- ah* tends t<*mi*load those who 
i go in pursuit of the robbers. 

Notwithstanding their predatory habits,, the Be- 
looches are proverbial for their iMwpitalety^ Among 
v - them pilfering is considered a most despicable act-; 
and when they once promise to afford protection to 
any person who may solicit or require it, they will 
Hahita- die before they fail in their trust, - Their usual- habi- 
tant. tat ion s are Ghedans or tents-, made of black felt or 

coarse blanket, stretched over a frame of wicker- 
work, formed from the branches of the? tamarisk. 
An assemblage of these gftedans constitutes a Toomun 
or village, and the inhabitants of it a Khcit or society, 
of which there may be an unlimited number in one 
tribe. These klieils are commonly discriminated by 
some appropriate title, such as the Uwcrrrc klitil, 
the Noble Society, Uaodei khoil, David's Society, 
&c. These titles, however, they frequently change 
with their places of residence. Some of the Beloo- 
ches, particularly the' Nkarooe clans, prefer mud 
• houses to tents, and even live in forts ; nor is it un- 

common, in the western parts of Beloochistan, to 
find one half of the keil residing in ghedans and the 
Uori'ption other in huts. When a visitor arrives at a toomun, 
uf Vim to is. a carpet is spread in front of the door of the Mihnum 
Kfianit , or house for guests, of which every village 
has one ; the Sirdar or head of the kheil immedi- 
ately appears, and he and the stranger having em- 
braced, and mutually kissed hands, the followers of 
the latter successively approach, and the sirdar gives 
them his hand, which they press to their foreheads 
and lips. The parties then sit down, on which the 
chief addresses the stranger, and asks him, four 
several times, how he does, to which the other an- 
swers in the usual complimentary terms ; he then 
inquires, in the same manner, for his family and 
friends, and even for the health of his followers who 
arc present, to whom the visitor turns, as if to ap- 
peal for information : they all nod assent to being in 
good health ; and the ceremony concludes by the 
new-comer- making an equal number of inquiries for 
the welfare of the family, kheil or society, followers 
and friends of the sirdar. 

vyod. The food of the Belooches consists of wheuten and 

barley cakes, rice, dates, cheese, and milk, which last 
they prefer in a sour state ; soup made from dholl 
or peas, and seasoned with red pepper and other 
heating herbs, and flesh-meat whenever they can 
procure it. The vegetables most esteemed by them 
arc onions, garlic, and the leaves and stalk of the 
assafootida plant, which they roa^t or stew in butter. 
They usually limit themselves to one or two wives; 
and their chiefs to four ; but this depends altogether 
Women, upon choice* They treat their women with atten- 
lion and respect, and are not so scrupulous about 
their being 6een by strangers as most other Moosul- 
mans. They keep it great number of slaves of both 
sejees, captured during their chuvaos , who arc treated 
Difss, with liberality and kindness. The common dress of 
the Bclooches is a coarse white or bine calico shirt, 
buttoning round the neck, and r reaching hvinvi ihe 
knee; their trow&ers are made of the same cloth, or 


a kindofstrrped stuff called 'Soesee* and pw&QflfeS. Bvtoccl^ 
round tne ahdes On their beads they wear a suttJl 
silk or- cotton quthed cap,- fitted to the shape of. the 
skull, over which, when in full dress, they place a 
turbahd, either checked or blue, and a kurtmurbund 
or sash, of the same colour, round their waists. In 
winter, the chiefs and their relatives appear in a tu- 
nic of chintz, lined and stuffed with cotton; and the 
poorer classes, when, out of doors, wrap themselves 
up in? a surtout made of cloth, manufactured- from a 
mixture of goats* hair end sheep's wool. The wo- 
men's dress is very similar to that of the men ; their 
trowsers are preposterously wide, and ‘made of silk, 
or a mixture of silk and cotton. A Belooche sob Warlike 
dier carries a matchlock, sword, spear, dagger, and Wea P 0DS * 
shield, besides a multiplicity of powder-flask*, prim- 
ing-horns and pouches. They are all capital marks- 
men, and in battle avoid, as much as possible, coming 
to close combat. Their best warlike weapons are of 
'foreign manufacture. At Kelnt, there is an armoury 
for the manufacture of matchlocks, swords, and 
spears ; but the workmanship is very. indifferent. 

The principal amusements of the Belooches are Amwi* 
shooting, hunting, and coursing; for which latter n ' ent> ' 
purpose they bestow a vast deal of attention in the 
training of their greyhounds. Firing at marks, cud- 
gelling, wrestling, aud throwing the spear, are like- 
wise favourite diversions among them', and neigh* 
bearing kheils frequently cope with each other at 
these exercises. Their funeral and marriage cere- 
monies, being in a great measure such as arc pre- 
scribed and regulated by the Koran, are similar to 
those of all other Moosulmans, and therefore merit 
no particular notice. With regard to religion, the Religion. 
Belooches are, with u vary few exceptions to the 
westward, $ ounce Moosulnmns. 

The Bruhooeri, or second great class of the natives Br*koo&. 
of Beloochistan, are a still more unsettled and wan- 
dering nation than the Belooches. They reside in 
one part of the country during the summer, und 
emigrate to another for the winter season ; and even' 
change their immediate places of abode many time* 
in the year, for the sake of pasturage for their 
flocks. The Brahooes are distinguished for activity, 
strength, and hardiness ; inured alike to the cold of 
the mountainous regions of Beloochistan, and the 
heat of the low plain of Kuteh Gundava. They arc 
very laborious in husbandry, and other domestic oc- 
cupations ; and those who reside in the vicinity of 
the plains to the southward of Kelat, cultivate 
large tracts of land, and dispose of the produc e for 
exportation to the Hindoos of Ive bit, Bela, and Kho/- 
dar. This, and the sale of the cheese and ghee made 
from the flocks, with a few coarse blankets, carpets, 
and felts, constitute their only traffic. They are 
famous for having voracious appetites, and devour 
a great quantity of flesh in a half dressed state, 
without bread, salt, or vegetables. The Brahooes 
arc as faithful in adherence to their promises, and 
as hospitable zw the Belooches: They arc more 
quiet and industrious ; ahd although they are esteem- 
ed superior to the other inhabitants of Beloochistan 
in personal bravery, and the endurance of privations 
ana hardships, yet their habits are decidedly averse 



m fc E L 0 0 

Bcloochfc- from that System of rapine and violence pursued by 

e their neighbours. A Hrahooe always dresses in the 

same style ; whether it be hummer or winter, his 
nholc clothing consists of u loose white shirt, a 
pair of trowj»ers of the same texture, and a felt cap. 
The shepherds sometimes wear a covering of white 
felt, made so as to wrap round the body, and come 
to a peak, above the crown of the head; tins habit is 
UM’d as a defence against rain or snow. The do- 
mestic life of the Brahooes is extremely simple: 
The men t mploy themselves in field labour, in which, 
if necessary, they are assisted by the women; but 
in general the latter are engaged in attending to the 
household affairs. The dress of the women consists 
of a long shift and pair of trowsers, both of cotton 
doth; and after they arrive at the age of puberty; 
they wear over the former a kind of stays, mude to 
i.iee In-hind, ami decorated in front w ith ridiculous 
i lev ices of birds or animals, worked in coloured 
worsted. In religion, the Brahooes art' all Soonnittc 
Moossulmuns. AH their tribes intermarry with cadi 
other, except the Kumburanees, regarding whom 
there is a peculiarity which does not attach to any 
of the other tribes ; that of being divided into three 
distinct gradations of rank, the Ahmedzgecs, Klmnccs, 
and Kumburanees. The first consists of the family 
of the prince; the Khanees are of the secondary 
rank, of whom there arc* between twenlv and thirty ; 
and the Kumburanees include the remainder of the 
tribe ; although, in general, the term is applied to 
the whole body. 

Hindoos. Besides the Beloochcs and Brahooes, there is a 
considerable number of Hindoos resident' at Ixelat, 
who are principally engaged in mercantile specula- 
tions, and are much respected both by the govern- 
ment and people. Their religion is tolerated ; and 

lK-twais. they have a pagoda at Kclat. The Deb wars, or 
Dchkans, constitute the only remaining class of the 
population, which seems worthy of particular notice. 
They are to be recognised in different districts of 
the country under various names ; quiet and harm- 
less in their disposition, and addicted to agricultural 
pursuits. Their colloquial language is common, 
pure IVrsiun ; from which fact their origin may be 
deduced, although no traces of their first settlement 
have been discovered. 

Govern- The; flue dilution of power renders it difficult to 

incut urn! define precisely the nature of the government at 
Kclat. Duriug the reign of Nusseer Khan, the whole 
kingdom might he said to have been governed by a 
complete despotism ; yet that ruler so tempered the 
supremo authoiity by the privileges granted to the 
feudal chit Is, within their own tribes, that, to a casual 
observer, it bore the appearance of a mihtary eon- 
federat'on. The tribes all exercise the right of se- 
lecting their own Sirdar, or head; the Khan, in- 
deed, has the power ol cm tinning or disapproving of 
their nomination ; hut the* power is never exercised, 
and appears to he merely nominal. The Khan of 
lvelat has the power of declaring war, and making 
treaties, connected with the whole of lkloochi.stnn, 
and can order the Sirdar of each tribe to attend in 
person with hi 5 * quoin of troops. Agreeably to a 
code o r r, inflations framed by one of the earliest 
princes t)l‘ the K u mb u ranee dynasty, the entire tub 
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ministration of justice was vested in the person at fieloocfifs- 
tbe head of the government. The Sirdar, however, **“>• 
has the power of adjusting petty quarrels, thefts, { + 0 *v** k * 
and, in short, disputed points of every description, , 

among the inhabitants of ft kheil, or society; but in 
all cases of importance, an appeal lies, in the last 
instance, to the Khan at Keiat. J 

A register of the Belooche army, drawn up dur- Anr>y. 
ing the reign Of Nusseer Khan, exhibits an aggre- 
gate of 250,000 men, but the number was probably 
exaggerated. At present the same documents com- 
prise a list of 120,000 troop?, after excluding all the 
revolted provinces and districts ; but it is believed, 
that Muhmood Khan could nut, on the greatest emer- 
gency, muster more than halt that number of light- 
ing men. Ili> total revenues, in their present reduced Revenue*, 
state, may be estimated at 350.000 rupees annually, 
a large portion of which is paid in produce. In 
Nusseer Klmn’stime, the revenue exceeded 30 lacks 
of rupees. 'The duties levied at Keiat are extreme- 
ly moderate. Horses or cattle pay nothing what- 
ever throughout the Rcluochc territories; but there 
is a species of land-tax, payable from all cultivated 
grounds. The exports from Keiat are, at present, Kxpojf .ai.« 
\ery trilling; its imports are iron, tin, lead, steel, ImpaiK 
copper, indigo, bectel-nut, cochineal, sugar, spices, 
silks, keemkhub, gold-cloth, chintz, and coarse wool- 
lens from India. 

•The climate of Beloochistun is extremely various Climalu ami 
in the different provinces. The soil, in general, is Soil- 
exceedingly stony. Of the province* of Kutch 
Gundava, however, the soil is rich and loamy, and 
so very productive, that, it is said, were it ail pro- 
perly cultivated, the crops would he more than suf- 
ficient tor the consumption of the whole of Belooehis- 
tan. Gold, silver, lead, iron, tin, antimony , brim- Metal* m,;j 
stone, alum, sal-ammoniac, and many kinds of mineral Minerals, 
salts and saltpetre, are found in various parts of the 
country. The precious metals have only been dis- 
covered in working for iron and lend, at mines near 
the town of Nah about 150 miles south south-west 
of Keiat. The different other minerals, above enu- 
merated, are very plentiful. The gardens of Keiat Titiifu. 
produce many sorts of fruit, which arc sold at a very 
moderate rate, such as apiicols, peaches, grapes, 
almonds, pistachio nuts, apples, pears, plums, cur- 
rants, cherries, quinces, figs, numegrauaU s, mulber- 
ries, plantains, melons, guaivas, Ac. All kinds of Grain, ami 
grain known in India arc cultivated in the different 0,,iCjr P'°' 
provinces of Rcloorhi&tau, and 1 hey have abundance ^ ,IC * ,ons, 
of vegetables. Madder, cotton, and indigo, are also 
produced; and the latter is considered superior to 
that of Bengal. The culture of the date fruit is 
conducted with great attention ih the pro\mce of 
Mukran. The domestic animals of BcJoochistau are Domestic 
horses, mules, asses, camels, dromedaries, buffaloes, an <I Wild 
black-cattle, sheep, goats, dogs, and cats, besides Aliiwa,s * 
fowls and pigeons. They have neither geese, tur- 
keys, nor ducks. The wild animals are lions, tigers, 
leopards, hyenas, wolves, jnckalls, tiger-cats, wild 
dogs, foxes, hares, mongooses, mountain-goats, ante- 
lopes, elks, red and moose-deer, wild as.ses, Ac. Of 
birds they have almost every species to be met with 
cither in Europe or India. 

For the information contained in this article wc 
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Dcfiuitiou 1 he general conception of these institutions may 
aud'Ob- shortly expressed. A number of individuals as- 
sociate together, and, by payments made at stated 
times, create a fund, out of which they receive cer- 
tain specific sums on certain specific occasions, 

* The people, whose course of life is most apt to 

present to them occasions where sums of money, de- 
rived from other than their ordinary resources, are 
of great importance to them, are those of whom the 
ordinary resources are the most scanty ; in other 
words, the whole mass of the people employed in 
the ordinary and worst paid species of labour. 

The, occasions on which sums of money, derived 
from other than their ordinary resources, are of most 
importance to these classes of the people, are those 
on which the ordinary sources are diminished or 
dried up, — those of sickness, disablement, mid old 
age. 

Benefit Clubs are, accordingly, associations of per- 
sons of the rank thus described, who agree to make 
certain payments, in general so much a-month ; in 
consequence of which, they receive certain sums, 
proportioned to the money which they pay, in times 
of sickness, of disablement, and in old age. 

Histoiy. Sir F. M. Eden, in his work on the Poor, refers 
to llickc&'s Thesaurus for a proof that Benefit Clubs 
are of very ancient date, as the Gilds of our ances- 
tors wore nothing but associations of the same de- 
scription. A .Saxon MS. in the Cottonian Library 
contains the constitution of a Gild, or Sodalitas , as it 
In rendered by Hiekes, a Friendly or Benefit Club, 
established at Cambridge. 

** It was first of ail,” says the MS. “ agreed, that 
all members shall, with their hands upon the sacred 
relics, swear that they will be faithful to one an- 
other, as well in those things which relate to God as 
those which relate to the world ; and that the whole 
society will always help him who has the better 
cause. If any member dies, the whole Society shall 
attend his funeral to whatever burying-placc he him- 
self may have chosen ; they shall defray one half of 
the expence which is iuemrod by the funeral enter- 
tainment ; and each member shall further pay two- 
pence, under the name of alms. If any member kill 
another, he shall pay not more than eight pounds, in 
the way of satisfaction. But if he who has commit- 
ted the murder refuses to satisfy, the whole club 
/ihall revenge their brother, and all shall contribute 
to the expence. If any member, who is poor, shall 
kill a man, and have satisfaction to make ; and if the 
person killed was worth one thousand two hundred 
shillings, every member shall contribute half a mark, 
and so in proportion. If any member shall address 


another with coarse and uncivil language, let him 
• pay a sextarius of honey,'' &c. 

From the same source wc have the formula of an- 
other Club or Gild , formed at Exeter. After the 
religious services which the members were to perform 
for themselves, and for one another, it is ordained, * 

“ that when any member shall go abroad, each of 
the other members shall contribute fivepenee ; when 
the house of any one is burnt, cacli shall contribute 
one penny. If any one neglects the appointed times 
of meeting, he shall ho fined ; for the first offence, 
the price of three masses ; for the second, the price 
of five ; if, after admonition, he is absent a third 
time, without substantial, ground, of sickness, or other 
cause, he shall not be excuseable. If any member 
shall use towards another gross and uncivil language, 
lie shall make compensation by thirty pence.” * 

Gilds, we are told, did not confine themselves to. 
cities, though it is only in cities that the vestiges of 
them remain. Little Gilds, it appears, were esta- 
blished in every parish. And of all those unions, the 
object was to entitle each of the members indivi- 
dually, on certain occasions, on which it was most 
apt to he required, to receive pecuniary or other 
specified aid from each of the rest. 

Sir F. M. Eden speaks of Clubs which had exist- 
ed iu the north of England, lor tiie purposes above 
described, above one hundred years ; and there is a 
treatise on the poor laws by Mr Alcock, printed in 
1752, which represents a number of them as existing 
at that time in the west of England. From that time 
to the present, they have been gradually multiplying ; 
and have grown so numerous, within the last fifty 
years, as to have become an object, of great import- 
ance in our national economy, and one of the nio.>t 
striking manifestations of virtue that ever was made 
by any people. 

For persons merged in poverty, and totally de- Suit ins 
prived of education, as the English population here- 
toforo have so generally been, it is not easy or com- 
mon to have much offort^ight, or much of that self- 
command which is necessary to draw upon the gra- 
tifications of the present for those of a distant day. 

When a people thus situated have a provision made 
for them, to which they can with certainty hive re- 
course, as often as they themselves are deprived of 
the means of earning their own subsistence; and vet, 
notwithstanding this security, choose to form ihuu- 
sclves almost universally into Benefit Societies, m 
order that, by taking something from the incai.s of 
their present scanty enjoyments, they may in rich- 
ness, disablement, and old age, he saved from the 
necessity of having recourse to public charity, and 


* See Ilickess Thesaurus, T. II. Dmerlatio Epistolaris , p. 20. 22. 
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Bette fit may continue to live to the end of* their days upon the 
i Vuit of their own labour, no burthen to the public, or 
dependent upon it* bounty, — they exhibit a combine • 
lion of admirable qualities, the existence of which 
could hardly bo credited, if it wore not seen ; above 
all, in a country in which the higher ranks too 
often diMpluy an eager desire to benefit themselves 
at the public expeiicc. 

There is much similarity in the constitution of 
these societies. The rules and regulations of from 
twenty to thirty of those established in the metropo- 
lis, as well as those of several in other places, have 
been perused for the purpose of this article. The 
j<a\ mentis are, in general, monthly, and about two 
shillings the most common amount ; though some- 
times associations arc formed of persons whose in- 


comes arc fixed pretty high, and then the payments 
Constitution ; ir( ; somewhat larger. The mode of regulating the 
benefit is commonly by three different rales of allow- 
cii'lic^T an ce ; one during a temporary sickness ; another, 
commonly one half of the former, during a chroni- 
cal illness; and a third, still than the preceding, 


a permanent annuity for old age. When u member 
falls sick, so as to be unable to labour, he receives 


the allowance for sickness ; if the disease continues 


beyond a specified number of weeks, he is reduced 
to the chronical allowance; if the chronical illness 


continues beyond a certain number of months, the 
member is put upon the superannuation list, and re- 
ceives the allowance for old age. Besides thc^e rates, 
there is almost always a sum of several pounds which 
is paid for the funeral expenecs of a member or his 
wife. It id one of the ill-grounded desires of the 
least instructed part of the population of this coun- 
try, to have wlmt they call a decent, meaning by de- 
cent an expensive, funeral. As this is so much abso- 
lute waste, a consumption for which nobody is the 
better, and ravaged from a suffering family at a mo- 
ment when most commonly their resources are di- 
minished, or rather destroyed, the sooner they can be 
weaned from this superstition so much the better. It 
might soon be done by the example of their supe- 1 
riors. If those among them who are above vulgar 
error would enjoin their successors to put them in 
the earth at the smallest expence which the physical 
operation would admit, the childish passion fora cost- 
ly funeral would soon disappear. It is necessary that 
sepulture should he performed in places, and by per- 
sons pointed out by the proper authority , for the se- 
curity due to tlie health of the living. But if the 
business of the cemetery is not performed altogether 
at the public expence, and in the same manner for 


which the meetings arc nmntbijr;^id;|;^ncrat meet- Benefit 
ings, at more distant periods, are held- Of the' whole. Societies. 
Two or more 1 stewards, as the busines* may require, 
are chosen at certaifi short intervals, whose business 
it is to visit the members Applying for relief, and to > 

pay their allowance. Members are admitted only j 
within a specified age, most commonly between 
twenty and forty-five ; and the persons belonging to 
occupations regarded as unwholesome or dangerous, 
are excluded by name from most of tho clubs not 
expressly established for themselves. There are 
some curious exclusions in most of the London so- 
cieties. From a great proportion of them, Irishmen 
are excluded ; and in almost all of them, it is par- 
ticular!) declared, that uo tHlomey, or attorney's clerk , 
shall be admitted a member. 

Some of their rules are in a very remarkable man- 
lier favourable to virtue. In almost all the London 
clubs, it is a rule that, sickness or disablement, pro- 
duced by drinking, by the venereal disease,/ or by 
fighting, except in self-defence, shall receive? no be- 
nefit. If any member, while in the receipt of an al- 
lowance, is found gaming or intoxicated, or out of 
his own house after a certain hour in the evening, he 
is subject to heavy penalties, very often expulsion. 

If any member appears at u meeting of the society 
in a state of intoxication, or uses rude or provoking 
language to any person present, or is guilty of pro- 
fane cursing and swearing, or offers wagers, ho is 
lined ; in some cases he is fined if he conies to the 
meeting without being clean in his dress and person ; 
and, in other cases, attention to this object is re- 
commended without being enforced. 

Of some of the rules, w hich are also very general- 
ly adopted, the reason is not so easily seen. One of 
them is, that none of the members shall belong to 
any other association of the kind. If a member 
complies with all the rules of one society, it can be 
of no detriment to that society, if he belongs to 
another. A man whose earnings place it iu his power, 
may thus secure to himself a double benefit in sick- 
ness, disablement, or old age. It would lead to the 
same end if a man was allowed to take more than 
one of what may be called the shares of one society, 
double, for instance, the monthly and other pay- 
ments, on condition of receiving all the allowances 
double ; but his security, os lung as clubs are on it 
precarious footing, would be somewhat increased by 
dividing the risk. 

By another of these rules, the utility of which 
seems rather more than doubtfid, a member, while 
receiving aid, is not allowed to work. The intention 


ail, which would be the best regulation, there assu- 
redly ought to be no fees, nor any charge beyond 
the rigid payment of the labour. When the religion 
of the relatives requires a devotional service to be 
performed at the grave, it ought assuredly to be per- 
formed without any tees 01 presents to the actors in 
the scene. Fees to the clergyman, and others, in a 
church of England iu acral, are a serious grievance 
to the poor. 

The mode of doing the business is exceedingly 
simple. When the spcict) is not numerous, there is, 
in general, a monthly mooting of all the uiembeis. 
Whu\ they arc numerous, a committee is formed, of 


of tins is sufficiently evident. It is to prevent that 
sort of imposition to which the* societies in ques- 
tion are most exposed, receipt of bounty at seasons 
when it is not required. . The question is, — whether 
if a man was allowed to earn, were it ever so little, 
. as soon as he was capable, and even, when entitled 
to relief, to divide the produce with the club ; de- 
ducting, for example, from his allowance, a portion 
equal to one half of his earnings,— both parties would 
not find their account in it ? and whether means 
might not to be discovered of guarding against im- 
position as effectually in that case as by the expedi- 
ent which is mow. in use ? In the case or the superan- 
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^ . W$ shallnext consider the effects. which they have 

$ tendency t<i produce. 

Effects pra* “-. Xhfc .effects which they have a tendency to pro* 
AnccU by ,4^ regard ejfcthi r the individuals thenihdvea, who 
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are 

at large* 

3 k The offsets which they most immediately pro* 
ddue with regard, to th& individuals themselves, are 
They deduct, somewhat from the ordinary 
enjoyments ;, secondly, Tltey diminish greatly certain 
occasional pains; anti. there c$n bo no doubt that 
what is lost by the diminution of the ordinary en- 
joyments, is much more than compensated by what 
is gained, in the diminution of tlm extraordinary 
pains* The pains are eifjrer those of wqnt ? in time« 
of sickness and disablement, where no provision is 
made for the poor, or those a£ disgrace and aver- 
sion,, where relief may indeed## received, but in a 
way inconsistent with, all seiise of independence, ‘and 
in general various little habits from which the idea 
of happiness can np longer be disjoined. 

Under this bead, something tnay perhaps he allow- 
ed on the score of temperance* Of the money pjiid 
by the members to the dub, part, if not so paid, 
might have been spent upon intoxicating liquors, by 


, • ea gcrly, jj $*rd to tli« 

turn enables them to make a greater provision fo* Individuals; 
(he seasons of distress, it. is good; if not, all that 
they would have spent in innocent enjoyment* is so 
much £<md lost. 

But it may welt, he questioned whether bank** are 
calculated to make them save more rigidly. The 


the inembers of the societies, os the community. 4 idea of a stock which they may leave behind them 

. _ . ,r ' • » .. n 


is something. But the idea of a better provision for 
the occasions of. their own distress is something 
also ; and with the. greatest: number, it is probable, 
the greatest something of the two. 

With regard to the convenience of taking the 
money iu small sums, the monthly payments 0? two 
shillings, arc nearly as small as can be desired. If 
this is too small for the rate of any man's abilities, 
there might in each society be different rates, or one 
man might belong to several societies. 

A circumstance which has been urged more 
Strongly is, the inconvenience of paying, as required 
i/i Bandit Clubs, on a particular day; to banks the 
payment is made whenever it is convenient., This 
has its advantages* and its disadvantages. The dis- 
advantages appear to exceed, the advantages. With 
this opinion Mr Duncan, was so deeply impressed, 
that he thinks stated payments, with penalties* a pro- 
per law for Frugality Bunk*. “ Though it nmy bear 
hard,” he says, “on a contributor to ho bound to 
which the health and strength would have been im- pay annually a stated sum, as in Friendly Societies, 
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2 . The effects which Benefit Clubs produce in re- 
gard to the public, are either pecuniary or moral. 
Whatever portion of money would otherwise have 
been spent by the public in maintaining, during sick- 
nos#*, disablement, ami old age, the persons who, in 
these circumstances, arc maintained by the clubs, 
this, exactly Is the pecuniary advantage which ac- 
crues to the public. 

Thu moral, effects are not so easy to define. But 
circumstances present themselves in sufficient abun- 
dance to, prove that they are not inconsiderable. To 
whatever degree they contribute to diminish the use 
of intoxicating liquors,. they weaken one of, the grand 
causes of the uselessness and mischievousness of 
human beings. In whatever degree they contribute 
to. keep aJiHAU the sensibility to disgrace, they pro* 
serve one of the greatest of oil incentives to useful 
conduct, and< one of the greatest securities against 
a course of life, either misohfevous or useless. That 
tftqy contribute greatly to keep alive tho sensibility 
to. disgrace is not ,to bo disputed. It follows that, 
they contribute greatly to all that virtue and good 
conduct uf which, the labouring: clostfua of this coun- 
try are. day after day displaying, a f greater and a 
greater share. . ' 

Sine# Frugality Banks became the fashion., it has 


under the pain of forfeiting the whole, it is, notwith- 
standing, useful, in such institutions, that some strong 
motive should exist for regular payments. The reft* 
son on which this opinion is founded, must he ob- 
vious to all who know any thing of human nature. 
What wo have no pressing motive to do at a parti- 
cular time, we ore apt to delay till it is beyond our 
powijr to do at all.. So sensible are the common 
people themselves of this tendency, that we frequent- 
ly observe them having recourse to contrivances for 
forcing themselves to sayfc money for a particular 
object. It is partly on this principle thut Friendly 
Societies find so many supporters; and that there 
are such frequent associations among the lower 
classes, with tie view of raising funds, for the pur- 
chase of family Bibles, or some of the more ex- 
pensive articles of furniture.” (Essay on Parish 
Panics, p» ijk J 

This important fact, of the voluntary associations 
of the people to raise funds, not merely for support 
ir> seasons of digress, but for the purchase of articles 
of fancy and luxury, is a strong argument in favour 
of Clubs. It shows two. things; it shows the plea- 
sure the people take iu. them ; and it gives the ex- 
perience of the efficacy which attends them. 

The difficulty of making good the stated payments 
to the dub, at moments of great pressure, as when 



with, the ayojdaho^of several evils,' h will not re- it is not unattended, with compensation. In fact, cs* 
quire many;, words tn enable us to effect stcoropari- manumit be in a. state of distress very uncommon, 
son* We shell * follow that division of tfag effects, if he is prevented by, reel necessity from paying his 
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club-money. Besides, this is one of the .occasions 
■ on which very extraordinary exertions are made by 
his acquaintance and friends; especially if he is not 
a man thoroughly worthless, whose vices, not his 
misfortunes, arc the cause of his distress, to supply 
hiiu with the means. And this is an exercise of vir- 
tue in these acquaintances and friends, which is 
highly useful ; and tends forcibly to the increase of 
the benevolent feelings in the minds both of those 
who make if, and of those in favour of whom it is 
made. 

It is urged as a hardship of great magnitude, that a 
man, after he has been a long time a contributor to a 
dub, should Inst; the benefit of the whole, for a de- 
lay in payment at a season of peculiar distress. But 
u certain degree of indulgence is allowed ; a default- 
er does not forfeit till the first meeting, which is a 
month after the quarter-day. Besides, it is very 
common to misrepresent the amount of the loss in 
this case. What a man really and truly loses is that 
which will be necessary to place him in the same .si- 
tuation. But that is only as much as will be neces- 
sary to entitle him to the allowances of another club.' 
This may be nine or twelve months’ contributions. 
Suppose the rate of contribution is 2s. a- month, 
and 5s. of entry-money. What a man loses by 
expulsion, however much be may have paid, is only 
20s. If, indeed, he is an old man, past the age of 
admission into another club, what he loses is much 
more serious; it is the value of all the benefit winch 
he would have been entitled to derive. And, in this 
ease, some modification of the rule of forfeiture 
would be desirable. It is, however, no fundamental 
objection, because such a modification may be easi- 
ly made. Lastly, the number of those who suffer 
forfeiture from real necessity, and not from their 
vices, is small, bearing a very insignificant propor- 
tion to the whole. For a hardship to the very small 
number, a great benefit to the very great number 
is not to be foregone. This is the very principle 
on which bad government is distinguished from 
good. 

It is brought as a strong argument against Bene- 
fit Clubs, that the meetings are held at public-houses. 
From tins, it. is inferred, that the members are at 
these meetings very commonly seduced to drink; 
and acquire, increase, or confirm habits of intemper- 
ance. This appears to be an inference altogether 
unwarranted, and contrary to the fact. The mem- 
bers are, in general, under the necessity of holding 
their meetings at a public-house, because it is only 
at a public-house where they can, in general, hire 
mi apartment for the purpose. The use of the apart- 
ment is sometimes paid for by the money spent, 
which is always 11 limited, and always a very small 
sum, threepence most commonly, or a pint of porter 
for each ; and sometimes the room is paid for, not 
in this way, but by the contribution of a penny or 
other small sum from each ; and intoxication, at 
the time of meeting, is punished with a tine. It is 
utRrmcd by those who have most attended to the 
practical proceedings of these .societies, that instead 
of being a source of intoxication, they have been 
one of the grand causes of its decrease. 

One decided advantage which the Benefit Clubs 


possess above the Savings Bapfca .to* that tlie money 
paid to the club cannot be takj?n put, first, to gratify 
any unnecessary desire ; secondly, to buy furniture 
for the sake of an early, and hence, in all probabili- 
ty, a fruitful, that is, a deplorable marriage ; thirdly, 
to satisfy the pariah for a bastard, which often would 
not have been gotten, but for the reflection* that if 
the worst came to the worst, means were had to 
get rid of it. 

In a moral point of View, the formation of the peo- 
ple into little combinations and fraternities is of the 
greatest importance* It concentrates the eyes of all 
upon each individual ; and rendtrs good conduct a 
thing of inliuitely more value to him, as it renders 
bad conduct for tuen detrimental. It is this circum- 
stance which the sage mind of Dr Adam Smith 
loads with such emphatic praise in the supposed case 
of the division of a country into so great n number of 
religious sects, that each congregation might be re- 
garded as differing from the rest. In this manner, 
without difficulty, and without cure, is exercised one 
of the most vigilant and effectual of all censorships ; 
the most salutary of all inspections. When an ig- 
norant, or almost any man can say to himself, my 
conduct is regarded by nobody, — it is astonishing how 
t-asy it is for temptation to subdue him ; when he 
must say to himself, I cannot perform a disgraceful 
act without reading aversion and contempt in the 
eyes .of all my acquaintance* — it is astonishing how 
much he is strengthened for resistance. 

There is yet another thing of cardinal importance. 
If it wrre possible for the superior to do everything 
for the inferior people, and to leave them nothing to 
do or cure about for themselves, nothing would be 
more calamitous than the accomplishment of such sgi 
event. The mass of the human species would thence be- 
come what the people of Paraguay became in the hand 
of the Jesuits ; most perfectly helpless, and ready, on 
the least derangement in the machinery which conduct# 
them, to fall into the deepest wretchedness and barba- 
rity. As that machinery would be liable to be derang- 
ed by the slightest accident?, it could not be preserved 
in order long, and would then serve as an introduc- 
tion, a necessary and certain introduction, to one of 
the most deplorable conditions of human affairs. 
The case is altogether different where thg power of 
buffering tor themselves is generally spread through- 
out the community ; where tin people have resour- 
ces ; where every man is accusmincd to combine for 
himself the means of warding off evil, and attaining 
good. There the machine of society cannot be easi- 
ly disordered, and human happiness is placed on a 
much more secure foundation. Then, if an) of the 
larger arteries of the body politic; is obstructed, the 
nourishment of the system hs carried on by the ad- 
mirable service which may be rendered by the 
smaller. To a system which has thus a vis mtdica > 
trix in all its parts, no shock can be given that is 
not immediately repaired. Were the greatest disor- 
der introduced, things of their own accord would 
hasten to their proper place. 

It is, therefore, a prodigious recommendation of 
Benefit Societies, that in them the people act for 
themselves. We do not mention this, however, as 
one of tiie circumstances in which they differ from 
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Benefit Savings iridied, true, ' tliat' fif j#p fit 3of 

Societies;^ fte‘ Savi^gr & ha^e yet been' star&djthe 

upper penp^M^f^ken^ upon them ti> M&apgef6r 
the under* ’But thV is not necessary, The ‘cpotrt 
\ butors to ! Savings Bank's may v themselves, Af they 

choose, manage a bank' just t# well as a dub-box ; 
in fact, the business of the bank is far more simple 
than that of the box. There is one important 
ample of a j>ank conducted by the people themselves, 
in that established in Clerkenwell, ai the suggestion 
of Charles Taylor, Esq. 

So much- with regard to the effect of Benefit Socie- 
ties. as compared with Savings Banks, in promoting 
economy and other gQod qualities among thecontribu- 
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butpr .&* bank, from the .fwfttjfcus hqpeqjT ehjofe y ** / * %/ - ' 
ing thltf advantage in addition to all the others. Nq^-y /, ‘ /•: 
doubt this may be an advantage to prudent persona^ y,/ 
in certain situations.. But is there no danger of./' ' 
cases, which I might have mentioned before, in 
which the stock will be sunk in unfounded projects, ‘ 
in Wanton expeaces, in a childish impatience of pos- 
sessing money ? All this imprudence would be of 
"comparatively little consequence, if the parties Were •■ 
by any means protected from absolute want ; that 
is to say, if thc*y were, at the same time, members •. 
of Benefit Societies. 


tors. Let us next compare them with regard to the 
benefit received. , This part of the subject has al- 
ready been so well handled by the Reverend. Richard 
Vivian, rector of Bushey Herts, in A Latter on 
' Friendly Societies anil Savings Banks, published in 
18](>, that it would be improper to do anything 
more than transcribe what ha has written. 

“ For a view of the powers of the institutions, to se- 
cure independence, let Mr Rose’s table be compared 
with the Benefit Society long established in this pa- 
rish. By the table the amount of one shilling per 
wce/c after one year is L.2, l&s. If the contributor 
should be ill at the beginning of this year, there is 
nothing for him : if quite at the end of the year, he 
should be ill four weeks, .and should draw equal to 
the allowance of tile Bushey Benefit Society, lus ca- 
pital is gone ; and he must begin again. A member 
of the society pays two shillings per ktdendar month , 
and, if he has paid one pound to be free, supposing 
him under twenty-five years of age (and other ages 
in proportion), he will receive 12s. a -week during ill- 
ness in any part of the whole of the year; and will find 
his right to the same payment for future years undi- 
minished. There is no occasion to go through the 
intermediate years. Lot us take the twentieth. Af- 
ter twenty years, the contributor to the bank (if he 
has had no illness, which, would quickly have ex- 
hausted his stock, especially in the earlier years) will 
have paid L. .V>, and will be worth L. 77, 8s. (id. 
Wc will suppose that he is come to old age, or some? 
lasting infirmity. He can afford (is. a-week for five 
years, and then comes to the parish, with the aggra- 
vation of disappointed hopes of independence. In 
the society the payments in twenty years will amount 
to L. 24; the receipt (is. a-week in old age, if his 
life should be protracted to the (I hope incalculable) 
date of a national bankruptcy. 

a Vou will perceive, that the great defect of 
Savings Banks is the want of benefit of survivorship. 
But (say their advocates) there are the advantages 
of bequeathing their stock, and of taking their 
money, whenever they want it* the advantage of 
bequeathing T will leave to be estimated by the most 
sanguine admirers of Savings Banks, only desiring 
them to take into their account, the high probabi- 
lity that his little stuck will be hardly worth be- 
queathing, even if not exhausted by the illness of 
the testator, in the cose of his dying in youth ; and 
the certainty of his being his own heir, if he should 
die in his old age* The power of taking out the 
money at any time it the very circumstance which 


“ Ihe truth is, Savings Banks are not calculat- 
ed for the lowest and most numerous rank of the 
community. This is evident from Mr Rose's 
table, beginning with Is. per week. Many mem- 
bers of Benefit Clubs cannot make good their pay- 
ments of less than half that sum without the best 
charity that can be bestowed by the rich — assistance 
towards the* pigment of their subscriptions to mem- 
bers of Benefit Clubs, with large and helpless fami- 
lies. Men in elevated stations imagine that they 
see the lowest order, when they see but the lower. 
The 14 Corinthian capital ” looks clown, and mistakes 
the cornice of the pediment for its base . While the 
great are providing for their immediate dependants, 
they seem to he providing for the poor. I do not 
wish to retort upon some of the defenders of Savings 
Banks, ami by exaggerating their possible ill effects 
to exalt the merit of Benefit Societies. Savings 
Banks have done, and I hope will continue to do, 
much service to many. They often lift a little high- 
er them who are not already very low. But a man 
should he secured from sinking into absolute wretch- 
edness, before he is encouraged to mount into a 
higher sphere. By a Savings Bank, a butler may lay 
up money enough to keep a public-house. But there 
must be a Benefit Society to keep a ploughman 
and bis family from the workhouse. Now, 1 hope 1 
may be allowed to say, that it is better that one 
ploughman should be preserved from a receptacle of 
misery, than that ten butlers should be exalted into 
publicans.” 

Even Mr Duncan says, “ There is one point of 
view in which the Friendly Society scheme can 
claim a decided advantage. An individual be- 
longing to the labouring part of the community 
cannot expect, by making the most assiduous use 
of the provisions of the Parish Bank, to arrive at 
sudden independence; — on the contrary, it is only by 
many years of industry uiul economy that the flat- 
tering prospects held out by that system can be 
realized. But health is precarious, and an accident 
or disease may in a moment put an end to all the 
efforts of the most active and expert. It is under 
such circumstances that a very striking difference 
appears in favour of the scheme wc are considering. 
He who should trust to the progress w accumula- 
tion of his funds in a Parish Bank, might now find 
himself fatally disappointed. If he had not been 
fortunate enough to realize a considerable capital 
before the sources of his subsistence were dried 
up, the illness of a few weeks or months might re- 
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$«nf4K dticc hinrvjto a state of want anil dependence, and cause 
j,i in to ^xpeVKnee the unhappmew> of mourning Over 
' impotent efforts and abortive hopes. On the orfii.r 
hand, the mao who Is. is used the pru au lion to be- 
come a mciuu»"i <n si Is ii tally Society, I ms made a 
comfortable and penmmem pnivisnm ng.'iimit the 
suddtm attack of di.-cas'C and itcrkleiil. The mo- 
ment tlmt In* t’oiu'r. to acquire tin 1 privileges of a 
free Member, winch, by tin* rules of most of these 
insritui ops, at the end of the third year after he 
began to coniirbute, he is sale from ubnolutc want, 
and the regular manner in which his weekly allow- 
ance is paid him enhatuvs its value. Nor is this pro- 
vision liable to any of those objections, which have 
been so strongly and so juMly urged against the 
well-intended hut mistaken system of pom rates. 
Instead. of degrading and vitiating the iniud, its ten- 
dency is directly the reverse. The poor man feels 
that he is reaping the fruit of his men industry and 
forethought. He has purchased In his own prudent, 
care an honourable resource against the most com- 
mon misfortunes of life, and even when deprived of 
the power to labour for a livelihood, the honest 
pride of independence remains to elevate and en- 
noble his character.” 

It is objected, that Benefit Societies have been 
established on improper calculations, and tints have 
come to ruin. Hut th:< is an evil which has a 
tendency to correct itself. Kspciiencc, if there 
were nothing else, discovers what rate of benefit the 
payments can afford, and the thing is now so vml 
understood, that mistakes, it is probable* are very 
seldom incurred. At any rate, this is a chance of 
evil which may ulways be precluded by communi- 
cating information. 

The funds, it is said, of Benefit Societies, are of- 
ten confided to improper hands, and by consequence 
lost. This, too, is an evil, which, so fai from be- 
ing necessary, has a sure tendency to corn ct itself. 
People learn by u little experience where their 
money may be safely lodged. It is, indeed, a lesson 
w'hich probably they have already learnt. We per- 
ceive it. is a rule in most of the London Societies, 
that whenever the fund exceeds what is necessary 
for the current expenditure, it is invested in Govern- 
ment securities. Another thing should be observed, 
that it is a great advantage of Benefit Clubs not to 
require much in the way of fund, if the calcula- 
tions are correct, the outgoings within au average 
period will balance the incomings ; and ail that is 
requisite in the way of fund, is a small suut to meet 
accidental inequalities. When this fund is lost, it is 
Hot much that is lost. If' a Mini) additional sum is 
Subscribed by each member; 01 . insti ad of thi.s, if 
the allowances arc for a short lime suspended, or 
only reduced, the society is placed in its former 
situation. The case is wofully different with a 
bank. There, if the funds arc. lost, flic whole is lost. 
Semdlu, Tu > w* Thus stands the comparison between Savings 
rcguril in Banks and Benefit Societies, in regard to the mem- 
the Com- ^ers or contributors. How stands it in regard to 
mum >. ^ u , commiim 'ty as a whole ? 

In the tirst pi tic.*, it h evident, that the classes, of 
whom such members and contributors are composed, 
being the whole population, with the deduction oi a 


number comparatively email, it '^ Benefit 

thing which is good fair th^rn, ot^ jbyVO^O, not to ‘be Sac k-ties. 
good for the whole conjointly. \ r 

Further, if Societies afford, as appears to 

be ascertained, a W:tt«r security for the maintenance * 

of rho people* fire** from puhitc aid, than Savmgb 
Banks, the public is benefited to the amount of aft 
the support which otherwise it would have been ob- 
liged to afford. 

If the moral and inteUeCtual qualities of thepeo- , 
pie are more favoured by, (he societies than the banks, 
the pubi c is benefited in respect to a cause of good, 
the effects of which arc incalculable. 

Thus far on the side fijf gfood. On the side of evil, 
a gnat her has been expressed, that out of any 
joint proceedings of the people would arise mischief 
to the government. The operation of fears of this 
description has been one grand cause of the evils 
winch human beings have brought upon one another. 

It is a circumstance full of Suspicion, when govern- 
ments count upon the hatred of' their people. It 
seldom happens, and seldom com happen, unless when 
they know well that the people have reason to hate 
them. It i.s not iuitur.il Tor the people to hate their 
government unless oppressed by it. Ilte people, in- 
Nte;id oi being disposed to hate a good government, 
arc far too much disposed to be pleased with a had 
one ; us tin- lnstoiv of the whole earth so abundantly 
;md v\ ofulJy test dies. If a government takes care 
of the interests of the people, and gives them in- 
ritnutioii sufficient to know iheir own interests, thait 
is to xiy, takes no measures to prevent their instruc- 
tion (for that, in such a Jrtate of society as ours, in- 
cludes all that is necessary), it will have nothing to 
fear from the little societies which the people may 
form, to insure one another against some of the ca- 
lamities to which they are most commonly exposed. 

Besides, if ever the people are stimulated to combine 
against the government, they will find better me- 
diums of combination than the Benefit Societies, 
which appear to have an unnecessary and improper 
jealousy of one another. 

A fear has been also expressed, that Benefit So- 
cieties may be rendered subservient to conspiracies 
for the raising of wages. Upon this it may be suf- 
ficient to «»ljM?rve, that many instances of w hat the 
workmen cull Ur iking for wage's have taken place, 
since Benefit Clubs were frequent; in these instances, 
other means of combination have always been found ; 
and Benefit Clubs are by their nature ill adapted to 
the purpose. 

Such is the present state of the business ot lh nefit 
Clubs in this country at this moment, anti such are 
the effects they have a tendency fo produce. Th# 
grand cause why more of the good effects which 
they are calculated to produce halve not been realiz- 
ed, is the unhappy slate of the law in England. r 

This deserves n few words of illustration. 

For a long time, the unhappy state of the English Incoove* 
law rendered the Benefit Societies a mere object tfffrtww'w 
prey. Any person whatsoever, who found it agree- 
ahie to cheat them, might do so with perfect impu- ii dr iru-s «f 
nity. They had no means of redress. This was Ifafciisli 
owing to one of the fopperies or quaint conceits of^ w ' 
the English law, bred in times of ignorance and im- 
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shoijHcim apite of the wi^iJ^^ ah ien%htened agio. Jti con* 
-lifaffork. <t'queuieo of w^TcJ) wcalhide t tto as- 

*< semblage j^im»'€paid bo regarded z one tody, or 
entitled to *ue for property pressed in.dqrnrium, 
unless they had certain ceremonies performed in re- 
gard to -^ceremonies exquisitely useless ; after 
thfO performance Ot which,' thg Jawyers Would give 
them a nickname (that of a corporation), ami would * 
, then permit them to. sue m one party, for any cause* of 
action common to them all. The ceremonies, the 
performance of which gave an assemblage of persons 
this potent name, depending upon the will of groat 
men, were not- easy to be got ; ror was the getting 
of them without an cx pence fatal to such institutions 
its Benefit Clubs. They remained, therefore, de- 
prived of the benefit of law .till the year 17#$, wltcu 
an act was passed which lmd two objects uf view, 
<3 (Hi was to take securities against certain dangers at 
that rime intensely associated with the idea of any 
thing called an assemblage of the people. Another 
was, to give to Benefit Societies, Though without Clio 
name corporation, which .performs legerdemain, if 
Slot magic, in the kingdom of the lawyers, something 
of the protection of Taw. The treasurers and trus- 
tees, as vested with the property' of the society, were 
enabled to bring or dcforid any action, suit, or pro- 
secution, relative to the property of the society. 
But to obtain this advantage it was rendered incum- 
bent upon the society to make known all its rules to 
the justices of the peace, and obtain their approba- 
tion. 

As the expcnce of law-proceedings was so great, 
that the expence of a suit, or at least of a few suits, 
would be completely ruinous to a Benefit Society, 
something was also done towards the diminution of 
that ex pence. It was ordered that no fee should he 
taken by' any officer or minister in the courts, and 
that the proceedings should not be chargeable with 
any *lump duly. 

This was most undoubtedly travelling in the right 
path ; but it was not doing enough. It did not. ren- 
der tlie access to justice sufficiently easy. The pro- 
ceedings of English law are foil of delays and full of 
intricacy. The business of the great mass of the 
people, of which Benefit Clubs is a part, requires 
dispatch and simplicity. A suit at law in behalf of 
a Benefit Society is siili attended with so much trou- 
ble, and so much expence, that, virtually, the doors 
of the Courts are well nigh shut upon them down to 
the present hour. And this want of Uie protection 
of law they are obliged to supply, as well as they 
can, by rules of their own, — rules of sonic incon- 
venience, ami of which they would never think, if 
Hie protection of law were as it should be. 


BENTINCK ( Wir.Lf am Henry Cavendish), 
third Duke of PortU*nd> was born on the 14th 
of April I7$8. Having finished his education at 
Clirist Church, Oxford, he went on his travels. Soon 
after his return, be was elected for the borough of 
Weobly, m the first Parliament of the Kings rci^n- 
For this borough, however, ho did not sit long ; tor, 
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Tktyi&itib the delay, trouble* told exp*rtcAofi#e Benefit 
fegidat bdurts, it would never do to sueior arrears, 

often as a few shillings became due. " The Rocite* liVniinrk, 
ties are therefore obliged to make n law of their own, ^ 

* that a member who does not at a certain time pay up 
hfe arrears, forfeit# bis place as a member. If a 
single alteihlafttee of a few minutes at a -summary 
court, which would be all that would be required, 
would suffice to, procure a sentence am) execution 
,upon the goods of a defaulter, the law of expulsion 
would not he required. • 

It is evident that, to give to Benefit Societies all tb* 
salutary operation of whidi They arc capable, som« 
court is wanting, where, free from the superstitious 
perplexities of barbarous law, the matter of all ap- 
plications may be immediately tried, in. the wtty of 
natural and rational inquiry ; the parties them selves 
and their witnesses instructing the judge upon their 
oaths, and receiving his award without delay and 
without ox pence. If every tnan^ho fancied himself 
aggrieved by his dub, and every club who had a 
complaint against an offender, could receive justice 
on the terms, the business of societies .would be 
very simple, and their benefits sure. Their rules 
might then he limited to the fixing of the periodi- 
cal payments, apportioning the benefits to be re- 
turned, and settling the order of conducting the 
business. They would attain a sort of ideal perfec- 
tion, could they only obtain in a degree at all ap- 
proaching to perfection, the benefit of Jaw. With 
no other than the functionaries at present in Great 
Britain administering the law, the easiest mode of 
composing a judicatory for Friendly Societies would 
be to make the reference to a single Justice of the 
Peace, who should hold a regular tribunal for thifir 
purpose, and go through immediately, even to exe- 
cution, with all disputes, reserving one appeal to 
any of the neighbouring Justices, upon whom the 
parties should mutually agree. Upon no part of the 
proceedings should there be the shadow of a tax 
or a fee ; and, as lawyers would be altogether unne- 
cessary, and the witnesses would in general he few 
and at hand, justice would in general he done with- 
out an hour’s delay; with the loss, even in the most 
tedious cases, of but a tew hours of time, cither to 
the parties or the witnesses; without any expcnce in 
most cases, with a very small expcnce in any. The 
consequence would infallibly be, that, in such coses, 
no mail would have* any interest in an injustice, for 
which he would be immediately called before the 
judge, which he would be immediately obliged to 
repair, aud from which he could therefore derive 
no advantage, not so much as a little momentary 
ease. (fp.) 


on the death of his father, on the 1st of May 17G£> 
he was called up to the House of Peers. He imme- 
diately joined the opposition ; and, in 1 7h’$> h»s name 
is found among the minority against the cyder bill, 
and along with that of the Duke of Grafton, in a 
protest against it. The next session,* lie also signed 
a protest on the motion to vote away the privilege 



t BVniinrk. rlmuicjlby werobers of Parliament in matters of J»* 
j)tl. 1^1763, when his friend the Marquis of Hock* 
ingham 'came into power, lie was appointed Lord 
Chamberlain, arui In* retired when tin* Marquis went 
out of’ office. J n I7li8, there w as a violent contest 
for the county of C umberland ; and as the Duke 
warmly supported the two opposition candidates, the 
ministry, in ordtr to weaken his influence, and at 
the same time to increase that of Sir Janies Lowthcr, 
who was one of the ministerial candidates, granted to 
the latter Inglewood forest, an extensiu* and valuable 
estate, which had been granted by King William UL 
to the first Duke of Portland, and had remained in 
possession of that family ever since. The new grant 
was made in consequence of a report from the <mr* 
veyor-geniral of crown lands, that the premises were 
not comprised in the original grant ft om King Wil- 
liam to the Duke of’ Portland, hut were still vested 
in the crown. A letter v\«s written from the Trea- 
sury, directing th^Dukc to prepare his title, and 
assuring him that nothing should be decided con- 
cerning the grant till such title had been staled and 
maturely considered ; but while his G race’s agents 
were, busily employed in their researches and in- 
quiries, he received a second letter, informing him 
that the grants were passed, ynd the leases signed. 
A caveat had been entered at the Exchequer to slop 
the progress of the grant, but, when Lord North 
was prayed to withhold affixing the Exchequer seal, 
he replied that, as Chancellor of the Exchequer, 
be w is hound to obey the orders of the Treasury. 
On the IfMh of November 177 1, this great cause 
was tried before the Barons of the Exchequer, in 
\Vc‘*tininyter-JIalI. The Court recited all the re- 
cords, and prerogatives of the crown, from Edward J. 
to the lease made to Sir James Lowthcr; when, 
after a lull and impartial examination of the* said 
lease, it was found invalid ; agreeably to the statute 
of the 1st of Anne, which expressly requires that, 
upon every grant Iroin the crown, there shall be a 
reserved rent, not under the third part of the clear 
yearly value of the manor,-., lands, Ac. as shall be 
contained in the grant. Sir James Lmvtlier’s grant 
from the crown being only u quit rent of IJs. 4d. 
lor the whole of Inglewood forest, was immediately 
determined by the Court an inadequate third pro- 
portion, and lid was nonsuited accordingly. The 
nullum tempu* bill, or the act for quieting the pos- 
sessions of the subject again.-t all pretences of con- 
cealment whatsoever, which was brought into Parlia- 
ment in I7b*8, and passed in the following year. »>wed 
its rise? to ihi* grant of the Portland property to Sir 
James Lowthcr. 

In 17li(j. the Duke of Portland had been bound more 
closely than ever to the Kockit gham party, in eon- 
seqt of his marriage with Lady Dorothy Caven- 
dish. sister to t lie: Duke of Devonshire. On the re- 
signation of Lord North, lie was appoint :d Lord- 
Lieutenant of Ireland ; and, during his government, 
the Parliament of that country was declared inde- 
pendent of the British Parliament. After an Admi- 
nistration of somewhat more than three months, hr 
was u'culled, when Lord Shelburne came into power. 

On the death *of the Marquis of Rockingham. In 
was recommended by the Privy Council to the King, 


a* hissudeeatbr at the Treaty ; Lord SfieL Beattock 
burne was preferred. When the Coalition came into B IJ. 

S ower, however, he obtained, the situation of Prime 
linister, and webt out of office with them. During 
Mr Pitt's difficulties, when he first came into admi- 
nistration, in consequence of the* House of Commons 
being against him, an attempt was made to form a 
coalition between him and the Duke of Portland; 
but his Grace objected to the conditions on which 
Mr Pitt came into power, and refused lus support, 
unless lie would resign his place, and come in again - 
on equal terms with himself and his friends* 

In 1792, he was elected Chancellor of the Univer- 
sity of Oxford ; and, soon afterwards, he, as well as 
several other friends of Mr Fox, who differed with him 
respecting the French revolution, left the opposition, 
and joined the ministry. Upon this, he was appoint- 
ed Lord- Lieutenant of the county of Nottingham ; 
and, in 179L Secretary of State for the Home De- 
partment. The seurenty and high price of provi- 
sions, and the state- trials, which occurred soon after 
be became Secretary of State, rendered his office 
arduous and unpleasant. He discharged his duty, 
however, under these circumstances, with modera- 
tion, and with acknowledged good intentions, though 
not always perhaps with vigour ami judgment. He 
continued Secretary of State, till Mr Addington be- 
came Prime Minister in 1801, when he exchanged 
this -ituntion for the more easy duly of President of 
the Council. On the death of Mr Pitt, and the ap- 
pointment of Lord Grenville and Mr l’ox to the mi- 
nistry. in the spring of iSOfj, he was removed from 
the Presidentship of the Comic il ; but lie was again 
called into public life, and placed at the head of the 
Treasury, in March 1807. when Lord Grenville’s ad- 
ministration closed. llis Grace, however, though 
nominally the Prime Minister, was too intinu to take 
an active part in the high and arduous duties of this 
situation, which were discharged almost entirely by 
Mr Perceval, the Chancellor of the Exchequer. He 
continued nominally the First Lord of the Treasury 
till a very short time before his death, which happen- 
ed on the 8<)i h of October 1809. 

The abilities of hi* Grace were certainly but mo- 
derate, and very far inferior to those which lie must 
have possessed, had ho been, as latterly there has 
been an attempt to prove, the author of Junius's 
J setters ; but his understanding was good, and he 
was by no means unv illing or unable to give regu- 
lar attention to official business. His political inte- 
grity was novel question, d, even bv the party whom 
he left. * * (c.) 

BEJtBICE is a colony belonging to the British, 
situate on the banks of the ri\e» of that nnnw, in 
the province of Guiana, in South America. r l he la- v 

titude of the mouth of the river Bcrbice ia (i de- 
grees, SO minutes north ; and its longitude !>7 de- 
grees, II minutes west from London. The planta- Situation, 
tions are situate on each side of the river, and cx- Boundaries, 
tend nearly 800 miles from its entrance. Previously WM * ExUnt** 
to the year 3799* this colony was bounded on the 
east by the Dkvil’s Cieek, and on the west by Abar- 
ry Creek, which separated it from Dewerary, its 
breadth being then SO miles. But when Surinam 
surrendered to the British in that year, a negoda- 



Berbice. 
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.** Creek, and the. river Courantino ? thm> increasing its 

breadth to about 45 miles* The sea! joast, extend* 
ing nearly 50 miles, and the .yefk bank of tbcCou- 
rantine, were immediately surveyed, and laid, out into 
regular allotments* The extent <>f tliis coiony was 
^ farther enlarged by the British, who cleared and cm* 
banked from the sea the whole line of coast between 
the Demerary and the Courantihe, forming upon it 
a carriage-road 60 feet broad, with six ‘foot parapets 
on each side for. the convenience of travelling. 

Face of the Previously to this improvement, i he face of this 
Country, country resembled that of the rest of Guiana. On 
the shores there was a border of low ground, be* 
tween high and low-water marks, covered with man- 
grove, When the tide flowed, this border had seve- 
ral feet of water over it \ ami when it ebbed, it pre- 
sented an inaccessible mud-bank. This is now ren- 
dered dry and productive. Behind this border of 
mangroves, at the distance of 400 or : 500 paces, 
commence low, level,, swampy savannahs, formed by 
the rains, which are prolonged in r the direction of 
the coast, with u depth more or less considerable, 
according to the distance of the mountains. This 
part of the colony was almost entirely neglected by 
the Dutch, who fixed their principal plantations in 
the more elevated mid interior part of the country^ 
Climate. The >car, here, is divided into two dry and two 
wet seasons ; light showers begin to refresh the land 
about the middle of April ; the rain increases fill 
the middle of .Tune, when it falls in torrents ; at the 
beginning of July, these heavy rains begin to de- 
crease ; and in August, the long dry season begins, 
and continues till November. December and Janu- 
ary constitute the short and rainy season ; and Fe- 
bruary and March the short dry season. The land 
winds prevail during the two wet seasons, and are 
unhealthy ; in the dry season, the air is refreshed, 
by regular, diurnal sea-breezes. The temperature 
of this colony is not so great as might be expected 
from its latitude ; the thermometer very seldom 
rises to pi degrees; in general, during May, June, 
and July, it varies between 83 and 84 ; the lowest 
degree is about 75. The weather always changes 
very gradually. 

Bivrrp, There are two rivers in this colony ; the Berbice, 
and the Canjc. The former runs from south to 
north, and discharges itself into the Atlantic Ocean, 
The coast on each side of it forms a bay at its en- 
trance, which is nearly a ibile in width, having a 
small island in the middle, called Crab Island, from 
the number of land ? crabs on it ; the entrance is pro- 
^ tectcd by three forts, but they arc of little use, as 

Berbice must, from its wt nation, always follow the fate 
of Demerary. Without the entrance of the river is a 
bar of sand, over which, at high, tide, there is sel- 


wi6r<T6i^n lft f^tw,w«ter; bitt 


Mitist ff b£ Sufficient r _ r 

dsble, ships of burden twtol _ 
itsroouth., : Account of the bar, ha^ever, few 

vessels rendezvous here, but anchor oft* the port of 
Detwerary. • , *' 

The river Canje is narrow, but deep* running at first 
- nearly from south to north, but afterwards diverge 
ing to the east, till it fails into the Berbice about a 
mile from the sea. It is navigable for colonyschoonors 
SO miles up. At its head are immense falls, and about 
40 miles below, there is a creek which connects It 
with the Courantine. In tin's route, und by means of 
this creek, or island, dispatches are brought from 
Surinam to Berbice by the Indians. The water on 
all the coast of Berbice is brackish. The rain-wa- 
ter, which lodges in the low parts of the forests, call- 
ed bush- water, is collected by the Indians for the 
purposes of drinking and cooking. The forests are 
extensive, and contain many very large trees. ■ Dr 
Pmckard describes an enormous tree of the Tonquin 
Bean, the body of which rose perpendicularly to the 
height of' between 70 and SO foot, before it threw 
out a single branch. 

The only towns in this colony are Old Amsterdam, Town?* 
and Fort Nassau, or New Amsterdam ; the former is 
said, by BoUngbroke. to be 50 miles up the river Ber- 
bice, but Dr Bancroft places it at 100 miles from the 
mouth. The inconveniences attendant on this situa- 
tion of Old Amsterdam were so numerous and obvi- 
ous, arising chiefly from the uncertain and intricate 
navigation of the river, that, in the year 1 7 66, when 
Dr Bancroft visited Guiana, it ivas resolved to re- 
move the scat of government to a point of land on 
the eastern shore of the Berbice (about a mile from its 
entrance), formed between that river and the Canje. 

So slow, however, were the Dutch in. their opera* 
tions, that New Amsterdam, for so this town was call- 
ed, was scarce begun, in the year iTfjfi, when Berbice 
capitulated to the English. Under the greater ac- 
tivity of the conquerors. New Amsterdam soon as- 
sumed the size and appearance of the capital of the 
colony. It lies on the south side of the Canje ; and 
the houses extend up the banks of the Berbice about 
a mile and a half, facing the water. The Dutch, in 
laying out the town, paid particular attention to 
health and convenience. Bound each allotment there 
are trenches, which fill and empty themselves every 
tide, so that all the filth is carried off before it stag- 
nates and becomes unwholesome* Each lot contains 
a quarter of an acre of land ; a free circulation of 
air, as well as ground for a kitchen* garden, is thus 
secured to the inhabitants. The houses are very 
long and narrow, and not move than a story and u 
half high, with galleries on each side, to protect them 
from the sun. Those inhabited by the Dutch are 
thatched with troolie* and plantain leaves, which 
they prefer to shingles on account of coolness ; but 


* The troolies are perhaps the largest leaves that have been hitherto discovered in any part of the world. 

Each leaf is supported by a single stem, w'hich arises immediately from the root, and becomes the middle 
rib to the leaf. These stems are hard and strong, and about three inches in circumference near the root, 
Each leaf is fjrbro 20 to 30 feet in length, and from 2 to 3 feet in breadth. They will effectually exclude 
the most violent rains, and last for many years. 
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Bfybfce^lht*. English jingle their house*, from their dislike 
J o(‘ rlw MfteCtB and vermin which Wiotroolie and plan* 
tain I 4 &AV 03 harbour* The government-house and 
colonial offices are built of brick, in the European 
style, and with considerable pretensions to archi- 
tectural taste and magnificence. 

Before Berhice surrendered to the British, in 
1 7 <>(>, almost all the plantations were at a distance 
from the coast, considerably up the banks of the 
Itarbicc and the Canje ; but within a very short time 
after the colony came into our possession, the plan* 
tat ions were greatly extended. The west coast was 
first cultivated; and in the year 1799* that to the 
eastward of the river Bcrbicu, as far as the Devil’s 
Creek, was cleared and cultivated. This part was 
mi n eyed and cut into two parallel lines of estates, 
with a navigable canal between them, for the conve- 
nience of water-carriage. Behind the second rmv of 
estates, the river, Canje runs, both tlu* banks of 
which are cultivated with sugar, coffee, and plantain*. 
The estates are distinguished as follows : those on 
the line facing the sea are the coast estates ; the se- 
cond line consists of the canal estates ; and the re- 
mainder ;ir»' cuilcti the Canje estates. Besides these, 
there arc valuable and extensive plantations on each 
side of the Bcrbicc, stretching, as has been qlready 
mentioned, nearly 300 miles from its month. The 
principal and most valuable produce of the colony are 
sugar, codec, cocoa, tobacco, cotton, and the arnotta, 
nr roucou shrub. This lust was, for a considerable 
time atlcr the settlement of the colony, cultivated 
almost exclusively by the Indians, they macerated 
its seed in the juice of lemons, in which the gum of 
the manna tree hud been dissolved, mul thus obtain- 
ed the celebrated Indian pigment, or crimson paint, 
with which they adorn their bodies. 'Hie roucou is 
now cultivated by the Dutch and English planters, 
ns a dyeing stuff. Cotton thrives beat, and is prin- 
cipally cultivated on the coast estates. The sugar 
plantations arc dci wed the most valuable. 

Agriculture, and all other labour in Bcrbicu, is 
almost .wholly performed by negroes. On an es- 
tate, winch, on an average, produces annually 
1 *1*0,000 cwt. of co lice, and 10,000 cwt. of cocoa, 
there are generally 200 slaves employed, calculated 
at the value oflrom L. 50 to JL 100 each. The In- 
dians who inhabit this part of the South American 
const, consist of four tribes; from these, particular- 
ly, the tribe of the Arrowaucs, the inhabitants de- 
rive some assistance, ns a few of them reside on al- 
most every plantation, and are employed in various 
services, particularly in hunting and fishing. They 
haw no animals domesticated, nor any grain or 
root>, except the cussada, brought into cultivation; 
a small species of deer, which something resembles 
the hare, and the armadillo, are their favourite 
food. They scald off the fur of the deer, cut the 
body in pieces, and stew it in, cassada juice, sea- 
soning it very highly with capsicum. The weapons 
t hey employ are the common bow and arrow, and the 
poisoned. arrow, which they blow from a. tube. Their 
accuracy and skill in using both these i& surprising. 
With the common arrow, w hich is formed of a reed 
neariy six, feet long, they can hit a chicken with to- 
lerable certainty at nearly *00 yards distance. The 
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penknife stuck;#!* fch£ back of a chair. The plants 
from Which this poison is extracted- are notknOwn. 

Mr BpUngbfjpke states, that the negro population PopuUlicn. 
of Berhice doubled within ten years after it 
cama into possession pf the English ; and ihaft , itt 
1805, it amounted , tp about 40,000, be$id<fe,1069 
frep people of colour, ; and 0300 whites* From the 
paper**, relative to. the British West Indies, ordered 1 
by the House of Commons to be printed in 1815 <; it 
appears that, in October 1811, the population of 
Bcrbice nmst have decreased very considerably, if 
Mr BoJingbroke^ pstinigte he correct; since, at that 
time, it consisted of. 

Whites - - - 5.50 

Coloured - • - » ’ . 240' 

Blacks v / ... ■ - - 25,169 

, 

1 ; v Total 25,959. 

A capitation-tax; On/tfee' White and. black inhohMW«» 
tawts, an excise pn’ every fifty; pounds of sugar made, 
a weighage-tpU of about 2, per cent* on all imports 
and exports, find a tonnage-duty of three florins per 
last on the burden of ships, are the principal sources- 
of the revenue of the colony. In October 1811, 
tllerV was only one private dwelling hired as a church 
for the usg of 0ie Dutch. The salary of the curate 
was 7000 stivers, that, of the clerk and sexton 500 
each, and that- of the churchwarden 37 5. These 
sums were raised by a tax of one sliver per acre, 
with the exception of the Co roman tine coast of the 
colony, which, in the return to Parliament,, is repre- 
sented as consisting of 80 estates, at ^500 acres 
each. 

Thu imports and exports were, 


1800, 

1810, 


In* ports. 

L. 1 93,663 

191,566 


Exports 

L. 49,662 

51,785 


Ex pm tit ami 
1 minute. 
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In the years ending the 5th of January, there were 
imported into Great Britain from Berbice, of ruin, — 

1810. 1811. 1812. 1818. 

Gallons, 20,855 6l9$£ 1866 23,139 

And, in the year ending 5th Janua/y 1813, there 
was imported of sugar 9084 cwK In 1809* the ex- 
portation of cocoa from the colony amounted to 
17,665 cwts, aud, in 1810, to 22,58# cwts. In the 
former year, the exportation of cotton was 1,874,195 
lbs. ; and, in the latter year, 1,656,057 lbs. 

The colony of Bcrbicc was founded in the year History. 
162.6, by a merchant of Flushing, to Whose family, 
in i678* it was gjrapted as an hereuitafy fief. Three- 
fourths of it, however, were, not long afterwards, 
given to Van Hoorn and' Company, in consequence 
of their discharging a heavy contribution levied oil 
the colony by some French privateers. The new 
proprietors being allowedly the Dutch East India 
Company to import a certain number i>t negroes any 
nualJy from, Africa, and obtaining other privileges; 
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B Jk!i ire. but'rtft^ exporting the 

*w produce of their$antations to any port not wihin 
v the province pf Holland, I» 176 ^ an idaurrfcctfcm 
happened among the slaves of Berb je, which was 
quelled chiefly by the assistance of the Indians, and 
the English from Barbadoes. Tn 1796, the colony ca- 
pitulated to the British ; but it was restored to the 
Dutch by the peace of Amiens. In 1 803 it was again 
reduced, and its possession was confirmed to Britain 
by the peace of Paris. In consequence of the Lords 
of the Treasury learning that the loss of slaves on the 
Crown estates from the year 1803 to 1810, had been 
at. the rate of #0 per cent* they appointed, in 1811, 
commissioners for the management of these estates, 
who were especially directed and empowered to 
maintain and protect the negroes, and to reward and 
encourage industry among them. 

By an act of the British Parliament, passed in the 
3(>th of George III. (1816), cap. 91 , Berbfee i$ placed 
on the same fooling in relation to the regulations of 
trade, as the British West India Islands. The sub- 
jects of the King of the Netherlands, who are pro- 
prietors in Berb ice, may import into it from the Ne- 
therlands the usual articles of supply for their estates, 
but not for trade ; — wine impprted for the use of their 
estates, to pay a duty of 10s. per ton. The Dutch 
proprietors may export tlicir produce, hut not to 
Britain ; both exports and imports to be in ship* be- 
longing to the Netherlands,' — the duties to be the 
same as those payable by British proprietors. 

See Pinckard's Ao/rt on the /If.'/ Indies* ‘id edi- 
tion, Vols. I. and II. — Bancroft’s Essay on the A't7- 
tuud History of Guiana . — Bolingbroke's Voynga to 
Dewerury . — 'fur key's Maritime Geography , Vol. IV. 
— Baron Sack s Account of Surinam. (c.) 

BERKSHIRE. As tlie ;.it»cle on this county, 
in the original work, is iu.irc unite and imperfect, 
nearly in the same respects as we have remarked 
the account of ErmronuMintu to he, we shall follow 
the same plan here, as we did in the supplementary 
article or; that county. 

F.oeui and Tbw county exte rna from 31.1.9 to 31.18 north 
ilotmiJaiics latitude, and from 0.34.30 to 1.43 wot longitude. 
In shape it is very irregular, the whole northern 
side being figured by the windings of the Thames, 
which, taking a southern course from Oxford, almost 
cuts this county asunder at R railing, and renders it* 
whole 'western part much broader than its eastern. 
A part of Wiltshire, detached at a consich ial>lc dis- 
tance from the rest of that county, lies in die m igh- 
hourhoud of Woking and Reading, surrounded hy 
Berkshire ; and two Berkshire parishes lie on flit 1 
north side of the .Thames, surrounded by Ox lout- 
?hire\ It is bounded on the north hy Buckingham- 
shire and Oxfordshire, from which it is separated 
by the Thames ; on the east by Surrey ; on the south 
by Hampshire; and on the west by Wiltshire. At 
the north-west corner, it just touches upon Glouces- 
tershire. Its greatest, length, from Old Windsor to 
the county cross, near Iluhgerford, is 42 miles. ' Us 
greatest breadth from Witham, near Oxford, to the 
borders of Hampshire, south of Newbury, ”8/, miles; 
and its narrowest, from the Thames by Reading, to 
the borders of Hampshire, in a direct south line, only 
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7 mites. It if S07 miles in circumference. The area BeAdfre. 
aligned to it in the original work is much too large. 
According to the agricultural report, the number Of 
acres in it is 'only 438,977. According to the re- 
turns respecting the poor-rates, 47b, 1 70 ; and, ac- 
cording to Dr Beekc, 4(#,500. 

Tile chalk stratum crosses quite through the Sii.il. 
whole of this county, but it is only in the western 
part of it that it is so elevated as to possess tlio name 
and character of Downs, and to be chiefly used a> 
ft sheep-walk. The Thames, entering the chalk- 
hills at Streatlcy, crosses them obliquely from thence 
onwards, leaving their more elevated part on the 
north of the river in Oxfordshire and Buckingham- 
shire, so that the eastern part of that stratum in 
Berkshire, is sufficiently covered with soil to be 
used in tillage -husbandry. To ihc* south of the ele- 
vated part of the chalk ridgi is a vale, which, be- 
ginning about the middle of Wiltshire, continues al- 
most in a straight line from thence to the Eastern Sea, 
having in il the Channel of the Kenmt, from Ilun- 
gerford almost to Reading, and that of the Thame- 
from Bray in Berkshire to (lie sea. Besides the 
great chalk stratum of the kingdom, which cross* » 
Berkshire, there is a line of moderately 1 levfttcd 
bilk which extend from Oxford to Varringdon. The 
substratum of this line is, for the most part, calca- 
reous stone, of various degrees of hardness ; being 
part of the same stratum, which, with a few inter- 
ruptions, crosses ihc kingdom in a north-eastern 
direction, from the west of Dorsetshire, nearly pa- 
rallel to the great line of chalk, and a lew miles dis- 
tant from it. Gently descending from ibis elevat- 
ed line of country, is the vale of Berkshire, which 
evossi s the country fmm the parish of Nhirenlnmi 
on the we'-f, to 1‘holsey on the eastern boundary. 

Next to this vale on the south are the chalk-hills 
already mentioned. The natural divisions of the Natural 
county, which are as follows, arc strongly marked, as Division* 
might appear from our account of its suifacc: 1. 

The vale, as it is emphatically termed, or the vale of 
Berkshire, or the White-horse Vale, which, crossing 
the country from Shircnham to Cholsev, is bounded 
on one side by the Thames, and on the other by the 
White-horse lulls, a continuation of the (’hiltren range. 

2. The Cludky-hills, which run nearly through the 
centre of the lower part of the counl\. 3. The vrtlft 
of Kennel ; and, 4. The fortM, which nearly occupies 
the whole of the eastern pari, commencing on the 
« :i-t of the Loddon, und extending the breadth of 
the county to Windsor. 

Tlie prevalent soils in this county are light and 8o»l-. 
calcareous: tlm mh! of the vale of Berkshire is a 
gray calcareous loam, probably of more* tenacity 
tlmu any other soil in the county ; it is evidently 
formed by vegetable earth and chalk; of course easi- 
ly cultivated at all seasons, and very productive. 

On the sides of the vale of Kennct is, for the most 
part, a reddish earth, more or less minglul with 
chalk and flints; in the* vale* itself, tin* prevailing 
soil is gravel, but with some very fertile corn-land, 
or deep loam, easily cultivated. The whole* course 
of the river Kennel is through a bed of peat, from 
Hungerfoid to Reading. The mode and cause of the 
formation of this peal are very evident. In the town 
M m 
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Berkshire. of Heading} the Kennel passe* between two hill*; 
:tmJ it would appear, that formerly the channel l>e- 
tween them could not have been Mifficiently low to 
carry the waters off, and prevent them from forming 
a morass in its whole extent, for about 25 miles above 
this obstruction* To the south of this river, near 
Ilungerfnrd, a tract of poor gravel and clay coni' 
mences ; at lir-,t, for several miles it is very narrow; 
but in the eastern part of the county it becomes 
vciy wide. It is everywhere ferruginous, and in 
most places very barren. 'I he southern boundary of 
the county everywhere parses through this line 
of coarse land, in tin 1 forest division there is gravel, 
clay, and loam; the bet in the centre, and the two 
former in the southern parts; the substratum of 
nearly the whole of Berkshire is calcareous. 

Climate. The climate of this county is mild and dry, ex- 
cept on the elevated line of chalk, win re it is rather 
cold and piercing. Wc are not aware of any me- 
teorological observations that have been made in the 
county. 

Kivm. The principal rivers arc the Thames, the Rennet, 

the Loddon, the Ock, the Lamhouin, and the Au- 
burn. The Thames enters this county about a mile 
south from Leckhule, and forms its boundary dur- 
ing a course of more than lot) miles; in its pro- 
gress watering the towns of Abingdon, Wallingford, 
Heading, Maidenhead, and Windsor, besides seve- 
ral villages ; it is navigable as high as St John’s 
Bridge, mar Lock lade. Jn its course through 
Berkshire, it produces pike, trout, and various 
other common fish, besides carp and tench, which 
are opposed to be brought thither by Hoods. The 
Kcnnet, having divided this county from Wiltshire 
for about two miles, enters it at lluugcrfoid. At 
Newbury, where it is joined by the Lambmirn, it 
beconus navigable, and flowing thence through rich 
meadow s lo Reading, it there unites with the Thames. 
Its course through Berkshire is nearly thirty miles. 
The trout of this river have long been celebrated for 
their size and flavour ; it produces also pike, perch, 
eels, cray-fish, chub, roach, and dace. The river Lod- 
don, which rises near Aldershot in Hampshire, be- 
comes a boundary between that county and Berk- 
shire at Bluvkwutcr. After continuing so for eight 
miles, it enters Berkshire at Swallow field, and fitlls 
into the Thames near Wargrave ; its course in the 
county being about twelve miles. The Ock, which 
rises near Utfington, fails into the Thames at Abing- 
don; its pike are remarkably fine. The Anborn rises 
in Berkshire, hut afterwards becomes a boundary be- 
tween it ami Hampshire; beyond Ifedc*end, it again 
enters the county, and falls into the Rennet a little 
below Waning; its whole course is about seventeen 
miles. The Lumbourn rises among the hills in the 
vicinity of the town of the same name, and, as has 
been already mentioned, falls into the Rennet near 
Newbury. 

Canals. The Wiltshire und Berkshire canal commences 
on the .banks of the Isis near Abingdon, and, 
passing through Wantage, Chippenham, aud Mielk- 
sham, joins the canal from the Rennet to the 
Avon, at Trowbridge. From this canal, collate- 
ral cuts arc made to Wantage, Caine, and Chippen- 


ibann ITwKi^rtet and A<W a little Berkshire. 

, above t runf tire Rennet 

to K.iutbury,,wlteire it crow^ ;ijvgr twice, ft. 
afterward* crosses it in three ot^if places during its-, 
course to the Bead of the river. From Crofton tto 
Burbage it goes through a tunnel 2j miles long.* 

After crossing the Avon thrice, it proceeds by.ti^p 
side of it till the junction with it is completed. , The 
entire length, from Newbury to Bath, is (JOipile*; 
with 17b feet rise, and SGO lee t (hi!. 

This county docs not produce m#nv rare plants ; Hotnay, 
among those which occur the Ic:ot frequently art 
Myriat gale, sweet willow, DutcV myrtle; (Mono* 
tmpa ht/popilhy*, bird’s-nest ; ^,7? rum Hvroptfum f, 
nsirubarcu, found by Dr Abbot in the beech-woocl 
between Henley and .Mtfjkien bead ; Antirrhinum 
Mor.'prsMt/rtnuw, growing abundantly on the chalky 
bank* of Henley bill ; and Lyi;nj»h hum 
and L. in und at uw> Hr club-mo**, and numh cJub- 
inoss, in a bog on Upton Common. The pro- Newbiujr 
bablc origin of the peat found in the Vale of Ken- * >eat * 
net has already been noticed in our account of 
that river. It is found on both sides of the Ren- 
net for several miles above and below the town 
of Newbury*. The stratum lies at various depth a 
below the surface of the ground, and varies in 
thickness from l to 8 or 10 feet ; gravel is usually 
found underneath it. Horns, heads, and bones of va- 
rious animals, have been found in it. According to 
the analysis of Sir H. Davy, it consists of 

Oxyde of iron - 48 

(iypsiim . 

IWuriut of sulphur and potash 

.100 

The mineralogy of Berkshire presents very little 
that is interesting. Oyster-shells are found in the 
sand strata near Heading ; and in one place in the 
vicinity of that town, a stratum of fuller’s earth. 

Landed property is very much divided in this Landed 
county: the largest estate net exceeding L. 1 0,000 Propei iv, 
pvr (wmnn ; and very few amounting to L./iOOO. 

Properly is least divided in t:*>* b'wer part of Berk- 
shire. By far the greatest po* lion of the land is 
freehold. Leases on lives, and leases renewable every 
seven years, are not (infrequent. A few estates are 
held by leases of JOOO yogis. The farms are very * 
various in respect to size ; hut in general they are 
small. According to Dr Be<ke, on the supposition 
that there are 46*9,500 acres m the county, they arc 
distributed in the following manner : — 


Arable land, about - 255,000 

Meadows und dairy land - 72,000 

Sheep walks - 25,000 

Other dry pastures, parks, Ac. 30,000 

Wastes, chiefly barren heaths 30,000 

Woods, copses, Ac. - 30,000 

Space occupied by buildings, 
fences, wood, river*, Ac. - 27,500 


469,500 



Berkshire* From trill J&€ Men, that* iarg$ 

'**-\'** / proportion of, *jjfc T 4&4£ ift Berkshire is under the 
pn y{“®® *}’ plough. Wheat b«Wey are Wp extensively cul- 

Mabie lan ' J - tivateil, ami are produced of thewery best quality. 

The flour which comes to the London market from 
Reading and its vicinity is deemed little if at all in- 
ferior to that which is produced from the wheats of* 
Essex and Kent ; between 20*000 and 30,000 sucks 
are sent annually to the metropolis. The malt of 
Berkshire, particularly that made at Reading, New- 
bury, and Wallingford, is equally celebrated for its 
goodness ; it is principally sent to London ami Bris- 
tol. At Wallingford alone, upwards of 120,000 
bushels are made annually. On the grass lands in the 
vale of White-horse, are many good dairy farms, on 
some of which peculiarly rich cheeses are made. 
Xl,<vj»« 'Flic Berkshire breed of sheep arc very similar in 
size, form, and qualities, to the breed of Dorsetshire 
anti Wiltshire* Besides this native breed, there are 
kept on the sheep farms the Wiltshire, Dorset, South 
Down, and a few of the Bagshotdieath breed. The 
whole produce of wool in this county is estimated 
Hug*. at 41.30 packs. The swiiifc of Berkshire have long 
been noted lor the smallness of their bone and their 
disposition to fatten quickly. They are now com- 
mon in most parts of the kingdom, and are generally 
preferred at the distilleries, being good either for 
pork or bacon. 

A"i kill lute. The agriculture of this county presents nothing 

else peculiar or deserving of notice, except the New - 
bury peat, which, when burnt, affords ou excellent 
manure, and is very extensively used as such, not 
only in this hut in the neighbouring counties. 
Woodland* The south and east sides of Berkshire have a 
large proportion of woodland ; the most common 
kind of wood is hazel, occasionally mixed with oak, 
beech, ash, and alder. The chief quantity of timber is 
at the eastern extremity of the county, in ami about 
Windsor forest, in the Vale of Kennet, and by Lhe 
Winder banks of the Thames. Windsor forest was formerly 

Toiust. of much greater extent than it is at present. Ac- 

cording to Norden’s map of it, taken in the year 
f0O7, its circuit was 77 1 miles, exclusively of that 
part, of it which extended into Buckinghamshire. 
The present circuit, of it, according to Rocque’s 
map, is about ob miles ; but it will probably be soon 
much lessened, in consequence of the act of Parlia- 
ment lately passed, by which commissioners are ap- 
pointed to dispose of parts of it to the proprietors of 
neighbouring lands. Windsor great and little parks 
are in the forest. The former is embellished with 
some rich forest scenery. In it his Majesty had two 
large farms, one of which was conducted on the 
Norfolk, and the other on the Flemish system of 
husbandry. On the south -cost side of Windsor little 
park was formerly a venerable tree, immortalized 
by Shakespeare, and since known, by the appellation 
of Herne's Oak. 

itfaiinfac- Berkshire was formerly One of the principal seats 
of the clothing-manufacture, which flourished parti- 
cularly in the towns of Abingdon, Newbury, and 
Reading. . In the middle of the seventeenth century, 
this manufacture was carried on to a considerable 
extent ; but it declined soon afterwards, and for se- 


veral years has been wholly ilteohtinaed. ' In the Berkshire, 
vicinity of Newbury there is a large paper-mill ; and 
in the town itself, a small manufactory of serge: 

There is another paper-mill at ftagnor ; a manufac- 
ture of sacking at Abingdon, and a few id her trifling 
manufactures in other parts of the county. The 
only one, however, which deserves particular notice, 
is the copper manufacture at the Temple Mills, in 
the parish of Bisham. In the early part of the last 
century, when they were employed for making brass 
and copper pans and kettles, they were known by 
the name of Btshani Abbey Battery Works. The 
manufactures now carried on at these milts arc 
confined to the rolling of copper sheets, for various 
purposes^ the rolling of copper bolts, tor the navy 
and service, and the hammering out cop- 

per p^^ppi bottoms for distilleries. Durrng full 
emplofiP^, from <>00 to JOOO tons of copper are 
manufactured here. flioc mill'* are said to be the 
most powerful ard complete in the kingdom. 

There are many very great markets in Berkshire ; Markets. 
Abingdon, Reading, Newbury, Wallingford, and 
Wiudsor, have groat corn-markets, llsley is cele- 
brated for its sheep-market, which is supposed to be 
the largest county market in England ; it commences 
on the Wednesday in the E:t«tcr week, and continues 
to be held every alternate Wednesday till Midsum- 
mer : 20,000 sheep have been sometimes *old in one 
day; the annual average is upwards of 2«>0,000, com- 
prising lambs. Oakingham market is remarkable 
for its abundunt supply of poultry, which is princi- 
pally bought for the supply of the metropolis. At 
Farringdon is the principal marker fur bacon and 
hams; MJUO swine are said to he slaughtered an- 
nually lu re, between November and April, for the 
supply of London and Oxford. 

Berkshire affords many specimens of Saxon ar* Aidjitcc* 
chitecture, the most remarkable of which are Aving-taro. 
ton Church, and the Nave of Windsor Church; the 
churches of Utiirigton, Englefield, and Farringdon, 
and the Chapel at Little Farringdon, exhibit some 
striking specimens of the early Gothic. One of the 
most complete and splendid specimens of the* Inter 
style of Gothic architecture* is St George's Chapel 
at Windsor. 

Jn the year I77B, the poor rates of this county Poor-rate?, 
amounted to the Man of L. 3.9, .033, i)s. yd.; in the 
year 178 : L they h:ul increased to L. t}),8(>(>\ 10s. 8d. ; 
and m the year 1803, t*> L. yf>,8b(). Ij)». lu.jd.: in 
this year the rate wan at -l*. j id. m the pound Of 
the sum thus collected, L, 82,0*01 v*is expended in 
the maintenance of the poor; there were relieved, 
in and out of workhouses , 22,. ‘188 poor people, at 
the rate of L. :i, 12s. lOd. annually, for each person 
relieved. The number relieved in the workhouses 
was IHif), at 'the rate of L. 12, (is. 5]d. /wr load; 
the number relieved at their own homes wa •• . I ! If), 
at the rate of L. X, 2s. lOjd. per head. Tin total 
money raised by rates was l?s. fld. />//* head, on tho 
population at that time. Twenty -one persons in a 
hundred were relieved. There were -17 I'ncmUy 
Akv/W/cv, containing 2843 members ; and there were 
30.3 children in the Schools of Industry. By the 
last return to Parliament, iff# parishes in Berkshire 
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Ueik. IiiM* {51 not having made any return) paid, in the year 

Ik'rtlouri clu ** n R ^ Ki '* 1 st °* Murrh 1^15, L. 1v!jj,7 10, Os. 4jd. 

‘ 1!^’ for poor’s -rates, and other parochial rates. 

Popiiu non. The populiilion of this county, at the time of the 
Norman sinvev, amounted to between 40,000 and 
50,000. In the year 1700, it was estimated at 
7n,000. '1 he number of inhabited houses, in 1800, 

w:e* 20,57 of uninhabited houses (il i£, and of in- 
habitant-. top. 215. Of these 52,821 were males, 
and .".(L'ljlt females ; 58.1 55 were chiefly employed 
m agriculture, and lh\[)21 in trades, manufactures, or 
handicraft. In 1811. the number of* inhabited Imuses 
was 22,101. ; of families inhabiting them, 21,051 ; 
houses building, 12J); uninhabitt d, 5fkj; families 
emph)\.d in agriculture 15.10,0, on land, the annual 
rent of which was 1 .. *107.1 NO* ; la:iiiiie$ Clto^6y<‘d in 
manm'acture.s and trade* 7384, the amottnffe&f tin ir 
annual profits being L. 27 2,58 - t familiefer not in- 
cluded under the*-- two heads 1018; nudes 57*500 
and females ()0, 7* Total population IIS 277- The 
number of p. ople to a square mile was 714 ; tin* 
annual propoitioiis of biiptbms were one to 5 !• jk r- 
«ons; of burials, one :<> 58 ol marriages, one 

to 144. 

Ilistmiral During the oiwl war in the seventeenth century, 

Notices. this county was frequently tin* veene of action be- 
tween the contending parties. Jn September IfiKh 
the first batth of Newbury was fought, in which the 
celebrated Lord Falkland lost hi^ life. In October 
If) 14, a second battle was fought near Newbury ; in 
each* of them, both parties claimed the victory. — See 
M i\or's Agricultural lu >•<>/( of Berkshire ; lieautirs 
of England and IVtde^ Vol. I.: Ly son’s Magna Hri- 
tannin ; Smith's Map nf the Strata of England, and 
Memoir . (r.) 

BER TlIOl'I) (Kmiiiijs a\ d), ('hrnnoniclcr-mnkei 
to the French Admiralty, number of the Institute of 
France, and of the I.cgion of Honour, was born 
in the county of Ntufeh.itel in 1727- His father’s 
profession was that of architect, and the son was in- 
tended to be br< d to the cT.urt ii, nut, Inning shown 
u taste for clock-work, an expern need workman in 
that art was got to instruct him in its piinciplc.-, 
.0 d \num* Rirthoud was afterward- <t lit to Paris to 
■mprove m the knowledge and pt net ice of tin- ait 
he had thus commenced. lie settled in Paris in 
i 7 f~», and plied himself to the making of < limuo 
meters, an ait whicli was then in its infancy'. A 
chrommw f c-r i- an accur ilely made watch, whose 
chief pi cmiorty i moists in a piece of mechanism 
intended to ivr I. r the number of vibrations of the 
balance equal in equal tinws, at all the devices of 
tuiq .U me to w iiieh the iiMr nm nt is expo-rd ; and 
the ehioiumu ter being .i portable instrument, which 
can be u.-ed mi ‘■hip-board, is by this mechaniMO 
muuc to mmo at a constant rate; — M»y at the rate of 
mean solar t me, so that it shows vvluit. hour it is of 
the rneiidkm of Greenwich, if the chronometer, at 
the commencement of the voyage, w as s< t to Green- 
wich time, whilst the observation of the height of 
the sun or of a star gives the hour, angle, ami the 
fiour at the place where tire ship is; the ditliicmc 
ht tween these two times is the longitude of th v - 
-"hip. Fieurieu and Bordu, by order of the I n nch 
Government, inpdc a voyage from La Hot belle to 
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the West Indies and Newfhtrodfefld, for the pur- Bcrtlioad 
pose of trying the chronometers of Ferdinand Ber- Ij 
thoud, and fognd that they gave the longitude with * 

only a quarter of a degree oflongitude of error, after 
a cruize of six weeks. Satisfactory results were also 
obtained from his chronometers in the expedition 
of Verdun, Borda, and Pingre, which was appointed 
to try them, together with those of Le Hoy.' An ac- 
count of this expedition is published. 

Sully, an English watch-maker established in Pa- 
p's, wu> the first who, in that city, attempted the 
eon .{nation of chronometers for finding the longi- 
tude; this lie did in 172K In 1 78b, the chronome- 
ters of the English artist, Harrison, were tried at 
sea. in France there were no chronometer-makers 
of note, from the first attempts of Sully, till Pierre 
le Rov and Ferdinand Herthoud, between whom 
flu re was some discussion about the priority of their 
discoveries and improvements. Ferdinand BerthoudV 
chronometers were long the most esteemed of any' 
in France. Louis Berthoud, the nephew and sue 
tvssor of Ferdinand, has improved upon the ma- 
chines of his uncle, and has made them generally 
of a smaller size, so as to become more portable. 

And many farther improvements have been made In 
the English chronometer-makers. 

Ferdinand Borthoud was regular in his habits of 
life; he retained the use of his faculties to the last ; 
juuhdied, of hydrythorax, at his country-house, in 
the Valley of Montmorency, in 1807, having attain- 
ed the age of 80. The principal published works 
of Ferdinand Berthoud are, Essai sur /* / / oriole rie> 

1781), 2 vote, in 4to ; two [rads on Chm no meters, 

1778; Dr la Mr sure du Temps , 1 787. in Mo; J.rs 
LoHgjtUtlrs par hi Mrwtrc du VVw/m, 1 775, in Mo ; 
a 7 'tart on Chronometer 1782, in 4to ; Histoirrdc 
In Mruirr du Temps pur les Tfoifogrs, 1 802, 2 vote, 
in 4ln; t" Art dr conduire d dr n'gler fes /V ndutes, el 
Its Montrrsy 1 7 (> 0 , in 12un*. J» this tract directions 
arc given for rcjuluting clock; and watches suited 
to general readers; it has gone through several edi- 
tions. (Y.) 

BER WICKSHIHIS, a county in the south-east SittMiten. 
of Scotland, hounded by East -Lothian on the north, 
the (ieiimm Ocean on the casi Mid Lothian on the 
north- we^-t, Roxbnrgh.-uiire on the west and south- 
west, and by the 'I weed, which separates it. at first 
from Roxburghshire, and afterwards from England, 
and by the township of Berwick on the south and 
south-east: i.s situated in the 5b‘th degree of north lati- 
tude, its ccntiai parts two degrees west from Lon- 
don ; and contains 4 Mi square miles or 285, 140 at res, Extent, 
of which more than a third is cultivated, or lit for cul- 
tivation. 

It has usually been described as consisting of I >i visions, 
three great divisions, Lainmemioor, Lauderdale, and 
the Merse, of which the boundaries are by no means 
accurately defined ^see article in the body of the 
work) ; but for every useful purpose, Lauderdale 
may be held as included in the other two divisions, 
and the greater part of it as belonging to Larnmer- 
moor. This mountainous district, on which Ber- Lunina- 
wickshire meets with East-Lot hion, commences at. ,,,oor * 

St Abb’s Head on the north-east of the county, and 
pusses into Mid-Lothian on the north-west. That 
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Berwick* part of it Hrhi^feiSigp to Btywickshire is in many 
sl,,re ’ places from 1 000 to 1500 fcetugbovc the level of the 
sea ; but as it .sinks towards tKo' Irfw ^rounds of the 
Mei>e, for tlio most part by an *asy declivity, and 
is intersected by several small valleys through which 
its streams flow, it contains a considerable extent 
of good pasturage, with many smaller tracts of arable 
land. This whole range, however, and particularly 
the higher'parts, covered with heath and the coars- 
est grasses, is, generally speaking, very barren ; and 
both the climate and the soil are unpropitious to ve- 
getation in a greater degree than its elevation alone 
would lead one to expect. The gradual rise of the 
mountains and their continuity afford little natural 
shelter; and it is only in particular spots, themselves 
somewhat sheltered, that trees can be made to grow 
to any height, 'Du* winters, therefore, arc more 
severe and protracted, cultivated crops more pre- 
carious, and the pastures much less rich and ver- 
dant, than at the same altitude on the hills around 
Cheviot, on the opposite side of the Tweed ; which 
springing suddenly and separately from their bases 
in a conical form, protect one another in every di- 
rection. This extensive district is accordingly chief- 
ly occupied with the hardy coarse woollcd mountain 
sheep, and yields but a small revenue to its proprie- 
tors, and to its thinly scattered husbandmen, 

Tlu 1 , M *. The Mcrsc, the other great division, comprises all 
the low lands of the county. From the Tweed tjic 
country rises gradually towards Lammcrmoor; and 
the .sea coast on the cast is also high, hold, and pre- 
cipitous, being accessible only at Eyemouth, C'old- 
ingham and a few other places. The general appear- 
ance, therefore, of this district, when viewed fi run some 
commanding eminence, is that of an unbroken plane, 
slightly inclined towards the south, surrounded on 
all other sides by high grounds; but on which, when 
seen nearer, tlim is perceived a considerable di- 
versity of surface; — hills rising from gently undulat- 
ing swells, in which that •»» which Home Tattle 
stands is among the most conspicuous, and wind- 
ing vales, along which the Whit adder, Biilekadder, 
Leader, and a number of smaller streams, urge their 
course to the 'Tweed. The whole of this tract, com- 
puted at about 170 square mill <=, well cultivated, and 
generally fertile, indued and subdivided by white- 
thorn Judges, sheltcri d by thriving plantations, and 
adorned by many seats and pleasure-grounds, and 
still more, everywhere, by excellent f; urn- houses, 
presents a scene of peaceful industry and of rural 
prosperity, which is not perhaps exceeded on so 
large a scale in .my part of Britain; — forming a 
striking contrast to the habits of plunder, and the 
general wretchedness by which, till the union of the 
British crowns, the inhabitants of this, as of all the 
border districts, had never ceased to be distin- 
guished. • 

W.itei«. 'The rivulets already noticed, w ith the Eye and a 
few others, are all too inconsiderable to merit any 
particular description ; and the Tweed, by which 
the cmmty is for the most part bounded or the south, 
rising in another district, and discharging itself into 
the sea three miles beyond its limits, can hardly be 

Fishcdi a. Mid to belong to BcrvvicL-hire. The salmon-fishery 
on this river, a source of employment to a great 



number of people in its different stages, is shared Beiuicfc- 
with the inhabitants of the opposite bank -a* for ms , 
it forms the boundary; but nearer the mouth of the 
river the fishery is by far the most productive. The 
fish are sent to Berwick, where they are pickled, 
dried, or, more generally of late, packed in ice and 
shipped for the London market. The fishery on the 
coa>t employs about a hundred men with twenty' 
boats, at eight small fishing stations. Herrings visit 
this coast occasionally. 

No seams of coal worth working have been found Mineral”, 
in this county ; and this necessary article is procur- 
ed partly by sea, but chiefly by a most expensive 
land carriage from the south side of the Tweed, and 
from the Lothian?. A few veins of limestone, which 
have been discovered in the inland parts, cannot be 
worked with advantage owing to the want of coal ; 
and the immense quantity of lime required by its 
spirited system of agriculture, must also be brought 
from a distance, and from almost the same quarters. 
Clay-marl, found along the banks of the Whituddcr 
and Blackudtler, was once extensively employed as 
a manure, but lias for many years been superseded 
by lime. Shell-marl, discovered in small quanti- 
ties in many places, is worked to some extent in the 
western parish of .Morton, Sandstone of different 
colours, some of it of a very fine grain, occurs 
in different parts, particularly at Dryburgh, on the 
Tweed ; from w lienee, it is probable, stones hail 
been procured for the beautiful structure of Melrose 
Abbey. The outer pier of the harbour of Eyemouth 
is built without cement, of a coarse pudding-stone, 
found in a rocky promontory contiguous ; and has 
withstood, lor almost >10 years, the fuiy of tin Her- 
man Ocean, without any apparent waste — A mine- 
ral spinig in the parish of Kdrom, about a mile from 
the town of Durw, and known by the name of the 
Dunse Spa, was at one time in much repute, but 
has been almost entirely neglected for many years. 

In u general view of Berwickshire, its agricul- Agriculture, 
ture is by far the most. prominent object. At a 
distance from a crowded population — without coal 
and lime— -having a rocky coast, which confines its 
exports ami imports to one or two places, 10 or 1*2 
miles from the centre of the county, — and enjoying 
no peculiar :id\'niiage< in soil or climate, — there are 
certainly few district-', at ail accessible to cultiva- 
tion, less f:t\ out ably Mtiiaud. Yet almost the whole 
of the Morse is cultivated in the best stylo of modern 
husbandry, ami there arc lew, if any, districts of the 
same extent in Britain, where tin* most approved 
management of arable land is so skilfully and suc- 
cessfully combined with that uflive stock ami pastur- 
age. The h ading feature in the husbandry of the 
south-east of Scotland is, the alternation of com 
with pulse, herbage, oi roots, or what is commonly 
called, white and green crops: but tin* farmers of Ber- 
wickshire, adopting this course invariably, have ren- 
dered it more productive, and better suireil to their 
soil and climate, by reserving their cultivated herb- 
age, red and white clovers, with ryegrass, from the 
plough, for two or more years, so that above half 
the cultivated land is always depastured by sheep 
and cattle. The sheep in the lower parts of the 
county are almost universally of the New Leicester 
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Berwick* variety ; end the short-horned breed of cattle, intro- 
duced from the north of England, are now spreading 
f tt st over all its better pastuita. Farms are of all 
sizes, from 40 to lOOO acres and upwards ; but the 
more common size, in the Morse, is from 400 to 
600 acre-. All the farm-houses, out-buildings, and 
cottages recently erected, are most substantial, con- 
venient, and weil-situated, and contribute greatly to 
tin; beauty of the landscape. 

Rental. The valued rent of Berwickshire is L.178i3fifi, 8-. 

Scots ; and the real rent, as assessed to the 
property-tax for the year ending April 1811, was, 
for the lands, L.231,ff78. 2s. 7d.; and for the houses, 
L.8,152, 17 f. (id. Sterling. About a third part of 
the valued rent is held under entail. In 17. ( )Oi the 
rental was estimated at 1 /.1 12,000; so that it had 
more than doubled in sixteen years. It is universal- 
ly paid in money ; and the limns arc held on leases 
for a term of years ; here, as in every other part of 
Scotland, nineteen years being the most common 
period. 

Mruuifac- The manufactures of this county are quite incon- 
torcs, siderublc ; that of paper, made at two extensive works, 
being almost the only one that affords an article for 
exportation. There* an* hi each lie Ids, brew eries, corn- 
mills, and other small establishments for the home 
supply ; and some of the millers art* in the practice 
of purchasing grain, which they send chiefly to Ber- 
wick, and Dalkeith in Mid-Lothian, after converting 
Commerce, it into flour, meal, or shelled barley. The com- 
merce of the district is, therefore, necessarily con- 
fined to the export of raw produce, and the import 
of coals, lime, timber, iron, groceries, &c. Yet the 
value of the corn exported, of which the greater part 
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is carried to Berwick, and 0# and sheep Berwick- 
driven to Edinburgh, and to Morpeth, and other Mim< 1 , 
markets in England, must amount to a very large '**v^* / 
sum ; the stationary live stock alone having been esti- 
mated, several years ago, at near half a million of 
pounds Sterling. 

Berwickshire having been the scene of incessant Aiaiip.it w*. 
warfare between the Scots and English for many 
ages, still exhibits traces of military stations and ruins 
of fortifications, which time and the progress of cul- 
tivation is fast obliterating. But the most interest- 
ing remains of antiquity are the nunnery of Colding* 
ham and Dryburgh Abbey, proofs, not more, per- 
haps, of the piety j than of the oppression of our an- 


cestors. 


The deep glen, called the I Vase, in the north- pease 
east angle of the county, on the road from Kdin- Ibulgc. 
burgh to Berwick, has been celebrated in histo.y 
as one of the natural defences of Scotland, '('he 
bridge which has been thrown over it. consists of 
four arches ; and its romantic situation, and stupen- 
dous height of 123 feet from the small striam below, 
render it an object of some curiosity to travellers. 

Berwickshire is divided into thirty- one parishes. 

There is no large town in it, mid but a few villages of 
any extent. (See the Encyclopedia.) It is one 
of the few Scottish counties in which regular u-scbs- 
liients are made for the poor. In 1808, the average Boot's 
number in three parishes was one in fifty -live of the Bale, 
inhabitants. The rate, imposed equally upon land- 
owners and tenant*, amounted to 3 til. on the pound 
of rent. 

The following tables exhibit a summary of the Reputation, 
population returns for iflno and 181] : 
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. BfiTEW ft compounded of 

1 Ingredients,; .wJifchj & jBhewoijt'; i» v the east lo . f UW 
same way as tobacco is used .in ouie** parts of tha 
world, but to much greater extent** All individuals* 
without exception of age or sex, begin at m' early 
age to accustom themselves to betel* and it gradual- 
Jy becomes en article of such necessity, that those 
acquainted with the usages of the eastern nations 
•uflirnij they would more readily dispense with theitf 
ordinary quantity of food than with it* Europeans 
aho, who have" resided long in Ceylon or India, 
•contract the same habit, and enjoy chewing ol betel 
equally with the natives. Betel, or pawn, as it is 
duuoininatcd. In Bengal, consists of part of the fruit 
of the urcca palm, wrapped in the leases of a kind 
of pepper plant called betel, smeared with a little 
shell lime ; and it" name betel-nut is thence derived. 
The urcco pahn b a tree growing 40 pr 50 feet 
high, with a straight round stern tix or eight inches 
in diameter, coveted with a smooth ash-coloured 
bark, marked with parallel rings. All the leaves, 
which. are only hi* or seven in number, spring from 
the top; they are six feet long, declining downwards 
from a stalk of considerable length. The fruit or 
nut is covered with a green shell or skin, thin, brit- 
tle, and of the consistence of paper ; it is oi an oval 
shape, the size of a small egg, and resembles a nut- 
meg despoiled of its husk. ' When ripe, it appears 
in clusters of a reddish colour* forming a beautiful 
contrast with the vivid green of its leaves, and then 
falls off to sow itself in the round. The betel plant 
is a species of vine, bearing a leaf, somewhat resem- 
bling ivy ; it is called Piper betel by botanists, and is 
of the same genus as the Piper nigrum of Linnneus. 
It* culture, which is carelullv attended to, is ma- 
naged in me Mime manner. Poles are planted in 
the earth, around which the betel twines itself, and 
as it runs up, the poles acquire greater height also. 
It is a creeping plant, seeking support from stronger 
vegetables, but it is said not to be destructive of 
them, like some other plants of a similar nature. 
Particular regard is paid to the cultivation of urcca 
and betel throughout tile countries of which they are 
natives, as we shall afterwards explain. Some years 
ago, it was found, on enumeration, that the number 
of trees, probably meaning the hitch only, in Prince 
of Wales’s Island, amounted to 342,110. The lime 
used with the nut is called chunatu , and is obtained 
from the calcination of shells, as producing the finest 
kind. But (he fresh nui must be avoided ; it then 
contains a white viscous matter, insipid to the ta-»te, 
and occasioning delirium, like ebriety from wine, 


but losing this property when dried ; and it is em- 
ployed either boiled or raw. r J he latter has under- 
gone no change ; the former is cut in aliens, boiled 
with a small quantity of Ut rajapomeu, and then dried. 
Betel is compounded, therefore, of these three sub- 
stances, with 6ome additions or variations, according 
to the customs of the ploce where consumed ; such as 
cardamoms, and coarse pounded tobacco, by persons 
of more depraved taste. The union of the three in- 
gredients is supposed to correct the effects which 
each would produce singly ; the nut improves the 
bitterness of the leaf, and the lime prevents any 
injury to the stomach. When combined, the first 
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Consequences* are reddening the saliva, giving a 
bright h u C to the lips; and, in progress of time, v 
t.h^ £eeth are rendered quite black. The saliva, 
however, iviiLnpt.be tinged, if the chiuiam be omit- 
ted.;. aBd its pernicious operation on the enamel of 
fcb# teeth may be averted, by rubbing them with a 
preparation* whereby they are coated with a black 
substance that does not readily yield to any dentri- 
fice, aud preserves , f hem from corrosion. Its medi- its Mnlici- 
ciua! effects arc the dispelling of nauseu, exciting an nal Ktfects. 
appetfLcr, and strengthening the stomach. It pos- 
sesses nutritious and enlivening qualities, which ren- 
der ^particularly acceptable to its consumers. Th$ 
terra japanicn, above alluded to, is not a universal 
ingredient ; it i* Used only in certain countries, and 
is generally supposed to be a preparation from the 
arcca-nut itself- It consists of two varieties, the one 


very astringent ; the other h\->$ so, and rather sweet, 
which is preferred by the bctcl-euters. To obtain ■ 
the former, the nuts are. taken from the tree, and 
boiled some hours in an iron vessel j they are then 
removed, and the wufer remaining is inspissated by 
continual boiling. The nuts being dried, undergo a 
second boiling, and, having been taken out, the wa- 
ter is also inspissated, whereby the beM terra japoni- 
cu is obtained. The nuts are then dried, cut in 
equal halves, and sold. Or it is obtained by in- 
spissated decoctions of the wood of the keira tree, 
or Mimosa catechu . A great quantity of this sub- 
stance is made in the Mysore* and some of infe- 
rior quality in Bengal. Probably it is something of 
this same kind that is prepared in Sumatra, under 
the name o cat a cam her, and chewed along with be- 
tel to give it an additional flavour. 

Betel is not only used as an article of luxu- 
ry, but a" a kind of ceremonial which regulates 
the intercourse of the more polished classes of the 
east. When any person of consideration waits on 
auother, after the first salutations, betel is presented Ceremonial 
as a token of politeness : to omit it, on the one part, mc °* ,f * 
w ould be considered neglect, and its rejection would 
be judged an affront on the other. No one of infe- 
rior rank should address a dignified individual w ithout 
the previous precaution of chewing betel; two people 
seldom meet without exchanging it ; and it is always 
offeied on the ceremonious interviews of public mis- 
sionaries. In some countries, it is not uncommon 
for the guest, who receives the betel Irons bis host, 
to pass it between his thumb and fore-finger, and 
apply bis own chuuam, whitli never gives offence; 
and is thought to have originated in guarding a 
stranger against the insidious conveyance of poison, 
formerly too frequently practised in destroying per- 
sons who were obnoxious. Philtres or amatory 
charms are still convoyed along with the chunarn, 
which are conceived to consist of some powerful Mi- 
mulant. Mahometans abstain from this indulgence 
during the fast of Ramadan, though possibly not in 
every country, as it would be too great, a pmation; 
and the use of it is so interwoven with the existence 
of the natives of the warmer climate-, that females of 
the higher ranks are said to pass their lives in doing 
little else than chewing bettl. When the Cingalese 
retire to rest at night, they fill their mouths with it, 
and retain it there until they awake* According to 





280 ft E T 

Betel. K nos, who passed many years in captivity on thcisland 
v-pp V-^ of Ceylon, most people going abroru( carry a small 
box of gold or siher. containing the ingredients for 
compounding betel ; and ‘the poor keep a conbtaut 
Mii>ply about them in purses of coloured straw, se- 
curely lodged in a fold of their garments. Tho 
stand or box containing it is often the subject of 
elegant ivorkuKiraliip; it consists of silver, gold, or 
tortoiseshell, and forms a piece of ornamental furni- 
ture in the houses of the wealthy. It is sufficiently 
^double to constitute a present between sovereigns. 
Culture. Intensive gardens for cultivating betel are funned 
in di Horen L pjfrts oflndi.u The soil most favourable 
for the palm is a black mould on u substratum of 
limestone, or intermixed with calcareous nodules. 
Ih tv it is planted in rows, and carefully manured 
ami watered, during several years. It begins to 
beat from the eighth 01 tenth to the fifteenth year, 
and remains in perfection for thirty years; soon after 
which, it either dies or is cut down. Some, luiw- 
ovt r, continue producing ft nit from the fiftieth to the 
seventieth, or even the hundredth year; but it gra- 
dually declines both in quantity and quality, It ap- 
pears that a u rv fertile tree produces, at an avciage, 
, X />7 nuts, and .in ordinary one fiOO ; but not every- 
where, as there tre trees affording no more than S2(K>. 
Tho bob I- leaf is either cultivated in separate gar- 
dens where a red stem soil on the side of a rising 
ground is preferred, and plantains or bamboos plant- 
ed along with the lines, which arc arranged in 
trenches to suppmt them as they grow; or when an 
ureea plantation is formed, and the palms are fifteen 
years old, cutting* of the vine are planted near the 
roots, and trained up to the* tree 4 *. In twelve or 
eighteen months, the leaves of the line are fit for 
sale, and in three years they are full-sized ; hut in 
another } car they die, when all must be removed, 
and young plants immediately substituted for them. 
We do not know whether their duration is never lon- 
ger ; but in the southern parts of Cunara in India, the 
gardens require renewal every four years, and in 
eighteen or twenty the soil is considered to he ex- 
hausted. These gardens are always surrounded by 
a hedge ; sometimes the cultivators are annoyed 
with the depredations of Mjuiirela and elephants. 
The crop of the areca is produced during three 
months; and the nut. bring [Hilled, is eut into seven 
or eight pieces, and piled up in a heap; then the 
sumo quant hy of it ami ttrru jnponicu, together 
with 100 leaves of betel-leaf. are beat together with 
water, and ! lie juice strained into a pot. Thi* ks mix- 
ed with a decoction of the hark of the Mi^nut In - 
(Jim and water, and the nuts irons the whole heap 
Slices sdwly boiled in it. They are then exposed 
to be dried in the sum 

Comm' u*c. In tel is a vi ry considerable article of traffic in 
India and China; and, imicid, throughout Asia. 

In the British selili meals of Bombay, Madras, and 
Bengal, the value of the import-* amounted in a 
single year to L. I.;n,s:j 6; and, if tin* quantities 
consumed throughout the I 'hist are taken into \ie\v, 
it will appear surprising how they can be obtains ri. 
But, owing to the cou'dant and extensive demand, 
tie* plants affording the utecssaly ingrcdunS arc 






carefully cultivated y and employed BcttmtfiL 

and subsisted ju* the production *pf this Eastern' 
luxury. ■ / ’ (s,) 

BKTTINELLI (X/ivteiB, one 6f the most cele- 
brated Italian literati of the eighteenth century, Was 
bom at Mantua, the 18th of July 1718. After 
studying under the Jesuits in his native city and at . 
Bologna, he entered in 17.76 upon the noviciate of 
this society. He then undertook a new cour^o^^. 
study; and afterwards taught the belles-lettres, 
the year J 739 to 1744, at Brescia, where the. Car-’ 
diual Quirini, Count Mnzssuchelli, Count Duraiuti, 
and other scholars, formed an illustrious academy. 

I le there began to distinguish himself by some pieces 
of poetry, Composed as, scholastic exercises. Being 
sent to Bologna to pursue his divinity, he continued, 
at the same time, to cultivate his poetical talent, 
and wrote also, for the theatre of the college, his 
tragedy of Jonathan . Tho number of learned and 
literary persons collected in this city exceeded by far 
wbai lie had met with at Bresc ia. The Institute , re- 
cently founded by the Count Marsigli, the Clemen- 
tine Academy of Design, the School of the astrono- 
mical poet Maidredi; the growing reputation of his 
ingenious and learned pupils, Zauolti, Algarotti, and 
others, at this time lived the attention of the literary 
world on Bologna. It was in the midst of this so- - 
cietv, to which he was admitted, that Bettincili com- 
pleted his education, ami attained the age of thirty. 

IIi* went in 1718 to Venice, where he became Pro- 
fessor of* rhetoric. He left it for various missions, 
ami returned to it again often. Wo may sec by his 
epistles in free verse (or sdoUi), that lie was connect- 
ed on friendly terms with all that this city and state 
could boast most illustrious. He was destined by 
the Superior^ of his older for the oratorical depart- 
ment; hut the weakness of his chest compelled him 
to relinquish it. The superintendence of the college of 
nobles at Parma was entrusted to him in 1 7 ;> I ; he prin- 
cipally directed the studies of poetry and hittuiv, and 
the entertainments of the theatre. lie remained 
here eight years, but not without visiting, at inter- 
vals, different cities of Italy, either on the affairs 
of his order, or for pleasure, or for health. In 
17.7 r k he undertook a longe«- journey, traversed a 
part of Germany, proceeded as far as Strasburg 
ami Nancy, and returned by way of Germany into 
Italy ; taking with him two young princes, sons 
or nephews of tin* Pri *ce of Ilohenloe, who had 
requested him to take charge of their education. 

Ik made Liic year following another journey into 
France, along with the eldest of these two young 
Princes, and lodged, while at Paris, at the College 
of Louis-ic-Grand. It was riming this excursion 
that he wrote the famous Letters q/' Virgil > which 
were published at Venice with his sciotii verses, and 
those of Frugoni and Algarolti. The opinions, and 
we may add without much hesitation, the literary 
heresies, maintained in these letters against the two 
great luminaries of Italian poetry, and particularly 
against Dante, created him many enemies, and, 
what was still more unpleasant to him, embroiled 
him with Algarotti. Willing to know something 
more of France than Palis, lie made several ex cur- 



' ifeMtariV. .iovis into tiwajmfffi ^fe'^otinceet^went 
'Sit&y+i*' into fb- tho,tS^t.Sf King- ^tkriisluus; 

; from thence fte ; gjr^e<fed and fififftfr thence 

J ■ to Geneva. Sooty^ftef his arrival lit- w^wt t<> visit 
Voltaire. This celebrated writer sent, to "his inn an 


edition of his works, upon which lie inscribed this 
stanza, in allusion to BettineHi’s Letters of Virgil v 


Compatible <b Virffil**, 

Et sun srmtiiiio a«ijouni’h:-i. 
Cost a >’0''“ iprrriro sou-* Ini; 
Voqa avex son miic et ton stylo. * 


From Geneva, where he consulted Troncbin the phy- 
sician, Bcttinelii proceeded to Marseilles, from tiicncc 
to Nismes, and returned by Genoa to Italy and Fuy- 
nm, where he arrived in 17 of). The same year, he 
took- a journey to Venice, and afterwards to Verona, 
where he meant to settle. He resided here till 
1.767* Having resumed the occupations of preach- 
ing and teaching, lie, according to the Chevalier PJn- 
demonti, in hi* Poesie C&pipeslri, converted the youth 
to God in the church, and to good taste in his own 
. house, lie afterward* lived for some years at Mo- 
delta, and ho had just been appointed professor of 
rhetoric there, when, .in 1773, the order of Jt suits 
was abolished in Italy. 

He then returned into his own country, where he 
resumed his lit < rury labours with new ardour. He 
there pu!>li>iud several works, ami regretting, .as, it 
appears, that lie hud written so much in his life with- 
out having been able, till thin, to write anything to 
pIwiKu the women (perhaps in conscience of the ha- 
bit which he wore), he determined to mflke up for 
lo«t time, hv publishing, one after the other, his 
Con espund r/u'c between two Ladies — hi* Litters to 
l.rsbia on' Epigram [.‘‘tin* on the Line Art v — 

niul, 1/isth , hi,--. Taenly-four Letters on. Lnvc. These 
he published in Jfftb- when the oar raged in all parts 
of Italy, and when the siege laid by the French to 
Mantua compelled him to leave it. He retired to 
Verona, and there formed the most intimate friend- 
ship with the Chevalier ilippollito Fimlcmonti, not- 
withstanding the disproportion of tludr age. In 
17 <) 7 , after Mantua had surrendered, he returned 
there. Though nearly eighty years old, he resumed 
bis labours and hi* customary manner of life. Ho 
began, in ITftfh a complete edition of his works, 
which wjv* finished at Venice, in volumes daiale- 
( imo . . Arrived at the tig;* of ninety years, he still 
retained the gaiety and vivacity of his mind, and 
died the 13th of SepUmhtr ]8«)S, after fifteen days 
of illness, with the firmness of a philosopher, and 
the sentiments of a believer. Without giving a list 
-/• of all his works, or specifying the separate editions, 

* '-*H will be sufficient to refer to them in the order 
* -»n which they arc placed in this last edition. 

1. Ragionnmt nil FilwqficiVcm Annntnzivnu These 
- philosophical discourse^ which occupy the two first 
. t /( . volumes, form a system of religious morality, in 
r:*m ^ ,e author endeavours to exhibit m/m under 

'> Vvy'- . ‘ 
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all bis relations, and in all states, following the or- N*itw»‘i!;. 
der of the sacred writings, and treating, fh*t, of mote '*+**,'**"' 
as created, — as reasonable,*— us lord of the other 
creatures, — and in all the different stales of solitude, 
society, innocence, error, repentance, Sec. lie o id/ 
finished ten of these discourses. The nou.* air 
themselves little philosophical treatises.— -On lhju- 
ty in general.— On Beauty of Expression, — On 
fciogimmy, &c« 

Sk DrtV Entusiasmo tlvlle 1 telle ArU , 2 \ oluines, 
in three parrs, of which the last is an appendix to 
the two others, and treats of the history of enthu- 
siasm in different nations, and the influence which 
climates, governments, and all the; modification* of 
society, have had on enthusiasm. Jn the two first 
parts, the author, who was not very subject to enthu- 
siasm, sometimes writes a little obscurely on it, be- 
comes turgid when he endeavours to be sublime, 
and remains a stranger to the warmth which he 
affects. 

3. Dtaloghi rf Am ore , x* volumes. The object of 
the author is to point out t ho influence which dm 
imagination, vanity, friendship, marriage, honour, 
the Jove of glory, the study of the sciences, and 
fashion, have on the passion of love ; and afterwards 
to trace the influence which it exerciser on the pro- 
ductions of the arts of genius, and of the dramatic 
art iu particular. The last dialogue, winch is en- 
titled, On Love and nit Petrarch) is followed by the 
Eulogy of Pelt arch, one of the author » best pieces. 

k Hisorgimento ncg!i Stud/, mile Aril e uS ( ms- 
tumi dopo i l Mille , 3 volumes ; a work regarded in 
Italy as superficial, but which, nevertheless, contains 
soint* enlightened .sentiment.'., and in which facts are 
often proscuted under a philosophical point of view, 
which wants neither novelty nor justness. 

5. Delie Letter c e (idle Aril Maniouane : Lett ere 
cl Art l Modenesi, \ volume, — almost entirely filled 
with anecdote* of literary history, tending to the 
glory of Mantua, the country of the author. 

fi. Letter e died di Virgilio agli A read i. 1 vol* 

These letters, which have been translated into French 
by M. do Potmncreul, Paris, 1778. arc, of all the 
works of Bettinelli, that which has made the most 
noise. They aie followed in this volume by J etlers 
J’nwi an Lao ashman to u Venetian, which treat some- 
what vaguely on different topics of literature. 

7. Italian Letters f )om a Lady to her Friend mi 
the Fine Art*, and Letters front a Fiieitd , copied 
jinn* the Original, 3 vols. of which the letters on tlm 
fine arts occupy only the first, 

8. Poetry, 3 volumes, containing seven small poems, 
sixteen epistles in easy verm', sonnets, i\\. /.oncts, 

Ac. Without ever showing himself a great poet, 
the author is always elegant, and ingenious. Thc^o 
three volumes are preceded by a well-written dis- 
course on Italian poetry. Several of tlu* epistles 
and smaller poems are seasoned with attic alt. 

Such is the poem in lour cantos entitled, l e Hoc* 
cake, in which Bettinelli very happily turn.-* into ri- 


* u Fellow-countryman of Virgil, and at present his secretary, it is for you to write in his name : you 
possess hi* soul and his style.” 

■ ypx,. iz. PAftx u, s h 
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Hciiiurili dicule those insipid collection® of voices*, which, in 

Jh*vkmrc i ^ ,,s appeared on every occasion in Italy. 

[). Traisvtlir** 2 vols. These traced it s arc Xrrjrs, 
Ji)nathau % Di’i'iihitts Polinrrcies, and Rome Dclkt'r- 
edi a trails! mon from Voltaire. I'refixed to them 
arc some h-rieis u lit ten in Fiench, and a discourse 
in Italian, on the Italian tragedy. Some loiters on 
ti agedy, imimiij others one nu the tragedies of AUicri, 
follow ; the second of these two volumes con- 
chulis with an eulogy on Father (iianclli. a Jesuit, 
a pn .teller, and a poet, author of some tragedies, 
wliieli ate in nvueh esteem, particularly for the ele- 
gance and beaut} of the st \ lc. 

10. // ///c i' l a' shin r.v ionia xoprti }di 

2 vols. coin ting of twenty-five letters, intermixed 
with epigrams, madrigals, and other light pieces, 
tr.m.Jutcd and original. 

11. Lilith , an Jlssay an lUutpu’ncr, to which are 

added, some letters, discourses, and other miscel- 
lanies. If would be hazardous to pronounce a judg- 
ment ori so great a diversity of productions, the au- 
thor of which lias so lately c» :im d to live and write. 
It should set in, in g-mird. that he is distinguished 
more for wit and talent th m lor warmth and genius; 
th.it his writing- contain litcrarv opinions dictated 
by a taste not always comet, and wJiich, Inning 
been publicly declared early in life, have often re- 
duced the author to the unpleasant dilemma, either 
of retracting or of persisting, in .-pile of his better 
judgment, in what he must have perceived to bo the 
errors ol’ bis youth ; that his philosophy, of which 
the morulitv is pure, wants, win n it aspire* to im. ta- 
physical ((in si ions, both determinate principles and 
ju'l conclusions, and is too often verbose and dec! i- 
inulory ; but that, though his ideas are not always 
entitled to praise, Ins sty le is t o ;dmo«t always ; that 
having bien to blame, aceording to the Italian 
ci il ic’-. in pacing too little respect to the gnat writ- 
ers of the fourteenth century, he has the merit of 
having remained constant l\ attached to those of the 
sixteenth, ami to the author win* were his content 
porane*, anti who h.e . iuheii him for llieir guide ; 
and also of havings tleli nd* d to the le-t. both by his 
opinions and Ids example, the fimst of tin* modem 
languages against the corruption which threat i. ns. or 
rather which overwhelms it on all sides. — Sec />/ o- 
Qiaphi? l : m '< ru li<\ Torn. IV'. .1 

HEY RAN HER or VAC ANEltE, a principnlirv of 

Asia, situate in the north-west of Hindustan, the 
precise dimension" and limits of which are scarce- 
ly ascertained b\ mod. rn geographer*. It extends 
from about 27" 10' mirth latitude to If/, and 
from 72 1, 10' to 75" J.V east longitude*; and its su- 
perficial area probably amounts to about 17,000 
square miles. It fc bounded on the north by a country 
occupied by the Hatties or people of Hatnecr ; on the 
east by the U rriforio** of Uurriana and Shrkhuwuttce, 
in the province of Delhi ; on the south-east by Joy- 
pour* on the south-west bv lo<- sol more ; and on the 
west by Habaw.ilpoor. Hut these may be deeim d 
obscure limits, for the countries mimed in them are 
scaicely better known than the subjict of this ar- 
ticle. 

,*Descrip- A vast proportion of the soil of Heykaneer is a 

tivn. barren sandy desert, or a hard flat ekiy, sounding like 
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n hoard under horses’ feet, and entirely destitute of Hrykanw. 
inhabitants, water, mid vegetation. Many miles are 
occupied in hills and valleys of loose heavy sand ; the 
former from 20 feet to 100 in height, shifting their 
position and altering their slnpe according to the in- 
fluence of the wind; and, during the heats of surn- 
mrr, clouds of moving sand threaten to overwhelm 
the ti livelier. Sometimes the phenomenon called 
miraor is exhibited in this deseit, consisting of an 
optical illusion, whereby a spectator believes that 
he beholds a lake or a wide river well defined be- 
fore him, reflecting surrounding objects, while there 
is nothing but a level uninterrupted surface in 
view. 

Vegetation is exceedingly scanty throughout, ex- 
cept in a few patches, which arc skilfully and indus- 
triously cultivated; and the whole country seet'ns to 
depend on external supplies of grain. Nevertheless, 
in the midst of arid tracts, the water-melon, a juicy 
fruit, grows in profusion, attaining the remarkable 
size of three or four feet in circumference, from 
a stalk no larger than that of the common melon. 

The seeds me ‘■own by the natives, and also grow 
wild, but it is diillcult to account' for such an en- 
lurgi moot of size with sa> little moisture. Water 
Kvnia to bo obtained only at an immense depth ; 
the wells at He\kuiicer arc often from tlOO to^ 34 A 
feet deep, ut not above three feet in diamekr; all 
m** toned with masonry ; and one of the most curi- 
ous objects in t lie citv of Heykaneer. is consult it d 
to he a wi 11 .'*00 feet c!c*< p, and 15 or 20 in diameter, 
woiked by four pair of oxen drawing a- man\ buck- 
et?. of water. 'Hie water is alwavs biackish, ‘.canty, 
and imjlubrinus, and tin’s, combined with the nature 
of the soil, principally occasions the prevalent steri- 
lity of this countiy. 

The wild ms, reiumkiible fei its spci d and its Vim.,!; 
shyness, i* found hero, some times solitary, blit often- 
er in herd'. At a kind id* shuffling trot, peculiar to 
itself, it will leave the best horses behind. Ante- 
lopes are seen in some paits. also fo\u>, .smallei than 
those of Hritiun, nod the desert tal is in gu at uiun- 
bers, occasioning serious inconvenience to equestri- 
ans from the boles it makes where the ground i" suf- 
ficiently solid. Of doiue&ticcM. d animals, horses, bul- 
locks, and camels, . re in abim :auce ; the liM kept in 
great herds lor various purposes. The horses brought 
from the vicinity of the Lucky Jungle, an adjoin- 
ing district, when they are reared on excelli nt 
pasture ami uiih^thc strictest attention. are much 
prized. Hut the original breed a ;i< greatly improved 
by the introduction of fine IN rd.m horses, brought 
hither during the successive invaHnr.sof Hmdosicn by 
Nadir Shall, and other c<ntem pofentah s. At pre- 
sent they bear very high pncis, some of them bring- 
ing even I. 250 Sterling, a large sum in u poor 
country. Hut some decrease in the extent ami qua- 
lity of the breed lias hud) resulted from the impo- 
litic conduct of the officers of the Rajah of Hey- 
kaneer, by whom the owners are compt iled to sell 
them ut an undervalue. When purchased thus, the 
horses art* sent on speculation to different parts of 
the Indian peninsula. 

We are little acquainted with the manners arid Manned, 
customs of the inhabitants of this country, otherwise 

U 



Boytanetr. than by tbcxr with those oftlte$£me looking iSrtfess, a quarter of a. nolle sqh'arfc, £r>vi* krykam 

v *^V ,w tribes <1 isserrtinat^li. elsewh ereiri India. /]£he natives roned by A wall SO feet high, ind ft good dry ditch* 
are divided into ttyjot principal classes Rajpoots and The interior is a confused assemblage of towers aiul 

Jauts; the former the rulers, tha-JatLer the ?*ms$ of battlements, overtopped by houses, and^ it contains 
tlie people. The Jauts are of small stature, black, the royal palace, u curious old edifice. Churoo, in- 
ill-looking, and bear strong indications of poverty dependent of the suburbs, is above a mile and a half 
and wretchedness ; the Rajpoots are stout and hand- in circuit, and, although situate among sand-hills, 
some, with Jewish feat ores, of haughty maimers, an has a handsome appearance. All the houses have 
indolent disposition, and greatly addicted to int.oxi- terraces}, and are built of a pure white limestone 
cation with opium. It is doubtful whether the* Raj- like those of Beykaneer. Villages are occasion* 
pouts of Beykaneer entertain those ehvaLod and ally seen in the most dismal situation?, to which 
magnanimous sentiments so peculiar tu flieir tribe, their miserable aspect com >poi ids. They con* 
whether they are animated by that high sense of ho- $Nt, of a few round huts of straw, with low walls 


nour and impatie nce nf indignity, which, united to 
the violence of their passions, lead to the mosf tcr- 
' riblo catastrophes. When a man of rank finds him- 
self beset by an enemy, from whom he has no chance 
of escape, he inquires whether, by surrender, he can 
preserve the honour of hi* family ; should the an- 
swer be equivocal or unfavourable, lie clothes him- 
self in yellow, the symbol of despair, and repairing 
along with his nearest relatives to the apartments of 
the females, the whole arc involved in promiscuous 
destruction ; nor is it uncommon, on such occasions, 
for the women themselves to commit suicide. Ihc 
Rajpoot then rushes furiously against his enemies, and 
though he should bo successful and prevail over them, 
ra:h» r than sum\c his dire calamity, he plunges his 
sword in his own invast. The same sense of dishonour 
induces females of rank to deem themselves containi- 
n'^ d by the gaze of unv man but their most intimate 
relatives ; and it also leads them to ascend the funeral 
pile of then* husbands, lest, by rurvi vancc, they should 
Jose the consideration of the uoild. The people of the 
Ka-t, while more placid and resigned to fate, are, at 
thi*>\mn* time, aghated by more acute and ungovern- 
able passions limn the inhabitants of the Western 
Via Id. A Mahometan oiliivr of high rank, who 
w is Imrd pre.w d by ;i \iclorious enemy, approach* 
ing the place where his wife and daughter had 
sought refuge on I lie hunks of a river, gave the 
following account of his conduct: (i I leapt from 
in > horse, and seizing each by a hand, rushed 
Willi them into the water up to their waists, and co- 
vered the rest of their persons with a cloth: I drew 
my sword to defend them with my life from further 
ins ulc, and, huppily lor my honour, their faces were 
not seen by ihc eyes of a sti anger/' Of late the 
Rajpoots of Heyhanccr hu\c been accused of being 
cruel and treacherous. 

i\miu. The population of this territory is altogether un- 
certain ; but, from l lie sc ireity of water, it is pro- 
bably very much restricted. The inhabitants are 
dispersed in towns and villages, of which Bcy- 
kaneer, near the southern frontier, in about Uj 0 
Oo north latitude, the capital, and Churoo, on the 
eastern frontier, are the chief. Hcykanecr, sur- 
rounded by lofty white walls, strengthened uilh-nu- 
me/ous round tow vis crowned by battlements, pre- 
sents the imposing pu tun* of a gieilt and magnificent 
city in the nudsi of a wilderness. But, on entering 
the gates, the illusion vanishes; it proves to consist, 
for the most part, of liuts built of mud, and painted 
red. Nevertheh there ai\ some high houses, se- 
veral temples, and at one corner a lolly and* fine 


and conical roofs like little stacks of corn, ami 
surrounded by hedges of thorny, branches stuck in 
the sand. A modern tuivclh r speaks thus, in de- 
scribing the town of Pooggul: *• If I could present 
to my reader the foreground of high sand-hills, — the 
village of straw huts, — the clay walls of the little fort 
going to ruins, as the soil which supported them was 
blown away by the winds, and the sea of sand which 
formed the rest of the prospect, lie would probably 
fed, as 1 did, a sort of wonder at the people who 
could reside in ,so dismal a wilderness; and of hor- 
ror at the life to which tlmy seemed to be condemn- 
ed/’ The city of Beykaneer is said to stand 
miles north-west of Delhi, but its real position is 
south-west, and we conceive the distance to be not 
less than ‘J()0 or f *iSO milis. Fortresses are not m? 
common iti this territory a< in a large portion of 
Hindustan, owing to the equality of the surlace. 

Scarcely anything definite can he said regarding 
the occupation and pursuits of the people in their 
trade and manufactures, ('attic of an inferior breed, 
and horses, are the only exports; rice, sugar, opium, 
and indigo, are obtained from the Funjaub ; salt from 
Sandier ; wheat from Jeypour: and spices, copper, 
and course cloth, are imported from Jesselmerc. 

Beykaueer is governed by a Rajah, who is a suve- Gavrin, 
reign and independent prince, though lie sunns for- ,nr,lt * 
merly to have been tributary to the monarch of Del- 
hi ; and even acknowledged the supremacy of Bri- 
tain, w hen Delhi had fallen under a foreign power. 

Ue enjoys an absolute sway over the lives and pro- 
perty of hi* subjects, and maintains considerable 
state in his reception of strangers. His n venues do 
not exceed L. 50,000 /nr annum) though nrcaMunuI- 
ly augmented to nearly double that sum !>} vexatious 
imp. »sts on merchandize in trandlu. Therefore, tho.M* 
Caravans which were accustomed to take the route of 
this province from Surat to Tutta, a town on the In- 
dus, follow' another course, in order to atoid such « 
exactions. This resources of Be\k.iue > r mu thus 
very blind), which is not surprising, considering iJu y 
are derived from a country that bccouu s an absolute 
desert even within a few ) arils of the capital. The 
Rajah's forces amount to 10,000 men, of whom f ?/h)Q 
are cavalry, and he has 35 pieces of artiilci y : all winch 
troops are paid by assignments of land. Soi. rut .Sing, 
the reigning Rajah, having profuse!) dissipated the 
treasure accuumlatul l>\ In* prcdei became 

cruel and tyrannical. Oppressive i.\ui turns co relieve 
pressing necessities alienated t lit* regard ut his sub- 
jects, and an army of mercenaries became accessary 
to preserve Ins authority. Me was suspected of poi- 
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Heytanw soiling an elder brother, and undoubtedly murdered 
.. I ^ tin* envoy of another prince passing through his do- 
"JT minions. Yet, being strict in his external devotions, 
/ and religiously .‘detaining from prohibited food, his 
people have admitted him to the character of sancti- 
ty. The sovereign of Bevkaneer has to contend 
with man} enemies, who, in their turn, arc opposed 
by the imH powerful obstacles. Water must, lie car- 
ried bv .m invading army ; for the native? either poi- 
son the weib, till them up, or cover them over in 
such a manner that they cannot possibly he found : and, 
.ales, they n ' arsenic with bread, which is insi- 
diously disposed of in the hostile camp. Some years 
ago, (Jorge Thomas, a celebrated adventurer, who 
rawed himself to the government of a neighbouring 
femtnry, invidcd Bevkaneer, and compelled the lta- 


>» c-,'-*- ;• 
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jah to purchase peace with *He also aid* Beykratet 

cd the Battles in expelling him,, to occasion 0 f an Jl 
incursion he had made into thei^ country. More re- ^ w,0 S rBa 
ceiitiy, a war having commenced between the Rajahs x ** ,y ' 
ol Joiulpour and .Toy pour contending for the hand of 
an eastern Princess, the interference ofSoorut Sing 
excited the wrath of some of the competitors against 
himself. Five different armies invaded Beykaneer in 
ISOS, when the Rajah filled up all the wells within 
ten miles of the walls of his capital. The contest was 
protracted for a considerable time, but we are unac- 
quainted with its issue. 


See Franklin's Memoirs of General Thomas , — 
Scott's Motion s of Hr a chit Khan — Franklin^ J facts . 
-F.lphinstone’s Account o/‘ CanbuL (s.) 
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I. nr branch of knowledge to which the term Biblio- 
graphy i* now universally applied, would certainly be 
more correctly designated by the word Bibliology. It 
was origmull} employed to denote skill in the perusing 
and judging of ancient Manuscripts; * but is, at pre- 
sent, appropriated to the Knowledge of Hooks, in re- 
ference to their Constituent parts, their ICditiops and 
different degrees of Rareness, their Subjects and 
Classes. 

It is in France, Germany, and Italy, I hat this spe- 
cies of knowledge has been most largely ami success- 
fully cultivated; for though it will appear in the se- 
quel, that Britain has produced some valuable w orks 
in tin* department, it will also appear, that our Bibli- 
ographical labours 1 ulvc i been greatly surpassed by 
the Continental Nations. It is to France, in particu- 
lar, that we are indebted for the most popular and 
useful treatises in Bibliography ; hut whilst we make 
this acknowledgment, in which all who have had 
any experience of their utility will concur, we must 
add, that sonic of her Bibliographers have lately 
fallen into a very extravagant mode of describing 
the nature and rank of this branch of Learning. 
They go so far as to represent it as a f : nivei>al 
Science, in whose ample range all other sciences, 
and all other kinds of knowledge, me compre- 
hended, Im Bibliographic riant hi pies entendre f/e 
twites les sc fences. snvble (let oir hs renfennrr Unites^ is 
the 1 manage of one;-) La Bibliographic c*t la pins 
v a,\te i ( la pins imivrrscHe tic t nates les connoi\sances 
humamvsy U the language of another; ); though, no- 
thing surely can hi 1 more preposterously illogical than 
to view it in thin light, merely because it is conver- 


sant about Books, and because Books arc the vehi- 
cles of all sorts of knowledge. Yet this is the sole 
foundation that we can discover for these extravagant 
representations , which tend, as in all other cases of 
extravagant pretension, to bring ridicule upon a sub- 
ject, 'that. were its nature and objects simply and cor- 
rectly defined, could not fail to appear both useful 
and important. Wo have already stated, in a gene- 
ral way, what kind of knowledge of Books it is, to 
which the appellation of Bibliographical knowledge 
is applied ; hut, in order more fully to illustrate its 
nature and scope, as well as to point out its limits 
and its utility, we shall now endeavour to detail some- 
what more particularly the chief objects of inquiry 
which it embraces. 

It is the business of the Bibliographer, then, to 
trace the history of Books in regard to Llieir forms 
and all other constituents, and, consequently, to 
trace the beginnings and progress of Typography. 
It belongs to him, in a particular manner, mark 
the differences of editions, and to indicate that edi- 
tion of* every Book which it esteemed the most cor- 
rect and valuable. In the cy.m* of Books published 
without the names of their authors, or under feigned 
names, it is his business to assign those names with 
which the discoveries of jLitouuy History may have 
furnished him. All remarkable facts attaching to the 
history of Books, — such as the number of their edi- 
tions, tin ir rareiuss. their having been condemned to 
the flame's or suppressed, belong to the province of 
Bibliographical inquiry. Further, every one who en- 
gages in any particular line of study, must of course 
wish to know what Books have been published in ro 


* BiBLiOGRAMiK. CVst le nom qu\>n donne a crux qui d coin .Trent les animus manuscrifs, et qjut sont 
verse* dans Ja comioissanees dex litres*; mais aujounVhui on donne ce nom spcciahnent a ceux qui connois* 
sant Jes Jivres. et les editions, et qui en font des catalogues. Bictionnairv (le Ttcvoux, Tom. I. 
f Sec Cours FJementaire dc BtUiograpbiey par A chard. I n trod net., 

X See Diciionnairc dc Bibliolog ie, par iViguot. Ait. Bib! hv raphe. 



fcHHiogra* garcl to it, pv to any particular point that 

. ii^ofeste hfe; Quiiogity now, it is the business of the 
Bibliographer to feriiisb this most iwef 1 species of in- 
formation : in other ‘words, the compilation of Cata- 
logues of the Books which have appeared in the various 
Branches of Knowledge, constitutes another grand de- 
partment of Bibliography. It is by means of such Ca- 
talogues that,touse the wordsof Dr Johnson, “the Stu- 
dent comes to know what has been written on every 
part of learning; that he avoids the hazards of encoun- 
tering difficulties which have already been cleared ; of 
discussing questions which have already been decided; 
and of digging in mines of literature which have al- 
ready been exhausted.” ( Preface to the Catalog us 
Bibliotheca Hariri ana*.) 

Such is the outline of the principal objects and 
pursuits of the Bibliographer; and while it must ap- 
pear abundantly evident that his Science, as it is 
called* lias no pretensions to those lofty epithets 
upon which we have animadverted ; it must, we 
think, be allowed by every one, that it embraces 
many curious, as well as . interesting subjects of in- 
quiry ; and that it is calculated to afford very useful 
aids to every other species of intellectual occupation. 
This view of il will be fully confirmed by the details 
which we are to oiler in the course of this article ; 
in which we propose to point out the progress and 
best sources of information, in regard to ail those 
departments of Bibliographical knowledge, to which 
w e Inn.: alluded. In doing so, we shall divide the 
subject into such a number of heads, ns shall appear 
best suited to the purposes intended, 

I. Of the Constituent Parts of Pool', and /he Differ- 
ences of Jiditnms. 

The history of the Materials employed to make 
Books, of the ar!> of Writing and Printing upon these 
materials, and of the Forms and Sizes in which. they 
have appeared, all belong to this head of inquiry. 
Almost the a hole of those particulars have fur- 
nished topics for much elaborate - research ; and 
Mime of them for speculations and disputes not yet 
likely to come to any satisfactory conclusion ; blit 
as our main object at present is, to indicate the 
inquiries which belong to the different departments 
of Bibliography, together wi»h the best guides to 
information in each, our notice?* of the^e subjects 
here, must be limited to what is necessary for that 
purpose. Mom of them, indeed, necessarily form 
the subjects of separate ai licks in other parts of an 
Encyclopaedia. 

Much curious learning has been exercised in do- 
aciibing the various substances used for writing, 
previous to the important discovery of the art of 
making Paper from line i? rags. The precise era 
of this discover) is not known, nor are authors 
Agreed as to the coentry in which it was made; , 
but it seems to be ascertained, that this kind of 
paper was in general use in Europe before the end 
of the fourteenth century. Cotton pajirr had been 
in general use more than' a century before; and 
though of greatly inferior quality, 1 its introduction 


was one of the most fortunate circumstances in the Hibiiagn- 
history of the arts ; for parchment hud become so . 

scarce, that old writings were often erased, in order 
to apply the parchment to other purposes ; and thus, • 
by a metamorphosis of a singular and fatal kind, a 
Classic was sometimes transformed into a vapid 
homily or monkish legend. In this way, it is sup- 
posed, that some valuable works of antiquity have 
perished ; and, indeed, there can be little doubt 
of this, when we consider the number of manuscripts . 
that have been discovered, evidently written upon 
erased parchments. Upon some of them both writ- 
ings remain legible, and. in this guise, some fragments 
of Cicero have lately been discovered. These twofold 
manuscripts arc called Codices Rescript /. We shall 
quote from Mr Horne’s In traduction to Bibliogra- 
phy (VoJ. J. p. 115), an account of a Coder, Re- 
script us, discovered about twenty-five years since, at 
Dublin, by Dr Barret of Trinity College. “ White 
he was examining different books in the Lilmuy of 
that College, he accidently met with a very ancient 
Greek MS., on certain leaves of which he observed 
a twofold writing, one ancient, and the other com- 
paratively recent, transcribed over the former. The 
original writing had been greatly defaced, but, on 
close examination, he found that it consisted of the 
three following fragments : the Prophet Isaiah, the 
Evangelist St Mathew, and certain orations of Gre- 
gory Nazianzen. The fragment containing St Ma- 
thew’s gospel, Dr Bairet carefully transcribed, and it 
has been accurately engraved in fac-simile, and pub- 
lished by the order, and at the e\ pence, of the 
University. The original writing, or Codex Pet us. 

Dr Barret, with great probability, assigns to the sixth 
century; the Codex It crons, or later writing, he at- 
tributes to the thirteenth!’* 

That part of the history of Books which regards 
the various substances upon which they have been 
written, is compendiously, but learnedly, treated in 
the first volume of that very valuable work, the Nou- 
veau Trait/* de Diplomatique, compiled by two Be- 
nedictines of the celebrated Society of St Maur. 

This work was published at Baris in 1750, in six vo- 
lumes quarto. M. Peignot gives a complete list of 
separate works on this subject, in the introduction 
to his Essai $nr I'hi.done dtt Parchcmin el dit Vt/in, 
published at Paris in J H 1 2. 

The inquiry as to the origin of Writing, is a pure!) 
philosophical speculation ; but the knowledge of the 
different kinds of writing peculiar to different ages, 
is a branch of the te'Moiy of Book-* which belong* to 
the province of Bibliography, and upon whltli much 
information will be found in the learned wo k of the 
Benedictines of Sf Maur, just rtfemd to. One 
of tin* best Books on this subject is Mr 
Origin and Progress of IV riling ; the first edition 
of which was published at London in l TNI, ami the 
second, with *ome additions, in IbOJ, both m mu- 
volume quarto. The chapters on the Transcriber and 
Illuminator*, and the instruments, inks, and other 
matters which they made use of in their opi-intium 1 , will 
be found peculiarly interest ing to the bibliographer. 

We an now so funiiuir with the wonders and glo- 
rious results of Printing, that it is only when we 
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look back into the history of the darker ages, that 
we are made fillip sensible, of all the various ad- 
vantages which it has conferred upon mankind. The 
mention of the Transcribers, that is, the clas* em- 
ployed to copy Kooks, before the discovery of Print- 
ing, is wi II calculated to give rise to rellections of 
this kind. Their ignorance and carelessness were 
often the causes of much trouble and mortification to 
living authors, and of irreparable errors in the works 
of t Jio c i* who iveru dead. Petrarch, who flourished 
in the ihurtcenth century, has expressed himself in 
very moving tonus, in regard to this double evil. 
44 I low shall we find out u remid>,” mi\ -s he, *• for 
those mischiefs which the ignorance and inattention 
of the Copyists inflict upon us ? It is wholly owing 
to these causes that, many men of genius keep their 
most valuable Pieces unpublished, so that they never 
see the light. Were Cicero, Livy, or Pliny, to vise 
from the dead, they would scarcely be able to re- 
cognise their own Writings. In every page they 
would have* occasion to exclaim against the igno- 
rance and the corruptions of those barbarous Tran- 
scribers.'* • I'pon the invention of Printing, the class 
of Copyists immediately took alarm, and exerted 
every means to extinguish an art which, whatever 
bem iits ii promised the rest of mankind, held out 
nothing but prospects of loss to them. They en- 
deavoured, and their example is still steadily follow- 
ed by other Craft*, to setup their own petty interests 
in opposition to the general good ; and called upon 
their (iovemments to invest them with exclusive pri- 
vilege*, which all the great interests of society re- 
quired to be done away. Tints, when Printing was 
introduced at Paris, the Copyists complained of tin.* 
injury to the Parliament, and that body forthwith 
caused the Looks belonging to the Printers to be 
sc’, ted and confiscated; but Louis XI. had the good 
sense to restore their property to these ingenious 
artists, and to authorize them to proceed in their 
laudable vocation. ( Lambinel, Origine de l' Imp/ me- 
et c.) 

The question as to the origin of IYmting, is of a 
complexion wholly different from that regarding the 
orient of Writing, ns it turns entirely upon matters of 
fact ; but it is not the less true, that this is a .subject 
upon winch opinions widely opposite arc, to this day, 
entertained ; for though this art, we mean the art of 
Printing with moveable types, was spread all over 
Europe within twenty years of the first discovery, it 
has unfortunately failed to record, in decisive terms, 
the name of the individual to whom the honour of 
invention is dm*. The place where tho discovery was 
made remains also a subject, of doubt and contention. 
In Mdlliukiot's work, De ortu ct progrv^m ariis 
Typnoniphtavi published in 1()40, he enumerates a 
hundred and nine testimonies in favour of Mentz, as 
the birth-place of the art; and since that time the 
number has been greatly augmented; yet the latest 
author who has resumed tho controversy, declares 
decidedly in favour of Ilaerlcm, which, in Mallin- 


krot’s day. ranked only thirte^rttS^^Catos : and fur- 
ther. aligns the wreath which the supporters of 
Mentz have variously placed on rliejftow of Gutten- 
berg, of Faust, and of SchoitVer, to Lawrence * 
Coster, a.« its rightful owner j- All that we can do 
in tlsis place, is to point 'out some of the most im- 
portant works which have been published upon tho 
origin and history of Printing, and which it may 
be necessary for the Bibliographer to examine, ill 
order to enable liim to judge of early editions : re- 
commending tlio«e who wish to see a clear and 
compendious view of the various opinions which have 
been advanced upon this subject, to peruse M. Dau- 
nou's Analysis of these opinions, published in the 
fourth volume of the Memoirs of the Moral and 
Political Class of the French Institute. 

The Mon amenta Typographical of Wolfius, pub- 
lished in two thick octavo volumes, at Hamburg in 
J7 t0, contains a valuable and curious collection of 
treatises by various authors, and also of extracts, il- 
lustrative of the origin, and early history of the art. 
Some of these pieces are in verse. Among several 
other elaborate tables, it contains one of all the 
authors, who, up to that time, had cither directly or 
indirectly treated of the history, or of the mecha- 
nical part of Printing. Moorman's Origiucs Typo- 
graphics \< one of the most instructive works as to 
iht progress of the art. It is illustrated with va- 
j nou* specimens of early printing, and fac-siiriiles 
of tlu* Books called Block- Books, prion d by means 
of wooden-blocks. M» ennan, who was u Lawyer, and 
author of many elaborate treatises in the Civil and Ca- 
non 1 iw, was born at Leyden in and died m 

177 L six years after the publication of hi> Origincs ; 
in which he support ■ the pretensions of Ilnerlcm as 
tin- birth place of the art. and of Lawrence Coster as 
its inventor, with great ardour and learning. Another 
vroik of curious research on the origin and lirst pro- 
gress of Printing, is that of Prosper Murchaud, origi- 
nally a Bookseller at Paris, but whom the repeal of 
the edict of Nantz drove to Holland, where he em- 
ployed him eh’ till hia death in J7Ab*, in composing 
various works in Literary History and Bibliography', 
lie makes (luttenberg the iuventor of the art, and 
Mentz the place where he completed the invention; 
the lirsl idea of it, however, having been formed by 
him, whilst lie resided in St rushing.' Tin* work, 
entitled, l h si o ire de l’ Origine ct Acs premiers pro - 
gres dc l' hup: inn rie, was p. blished m J 740. A 
valuable Supplement, in which some errors of 
Marehand me corrected, and some new views are 
advanced, was published by M. Mereier, Abbe 
do Saint Lt ger, m 1 77 . r >, and republished in 
The author of the original work was not at all 

{ ) leased with this Supplement, and he according- 
y criticised it with great severity in a long let- 
ter addressed to the Editors of the Journal des 
Savans f where h w r as published. TJio opinion 
that Gotten berg conceived the tirst idea of the in- 
vention at Strasburg, and afterwards completed it 


pin. 


* Quoted in Lambinet, Or l lmprimerir, Tom. I. p. #8, 3<). 

See Ottlcy’s Inquiry into the Origin and early History nf Engraving, cap. ,1. 
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Bibltogra- at Mentz, is a^'l^ported by Lambinet, in his 
P ,f y- f Recherche*, hisitiriqnes, litte>;a*res< et critique sur 
COriginc de V Irnprimpric, first published at Brussels 
in 17^9; and republished in two volumes octavo at 
Paris in 1810, with the addition of M. Daunmfs 
Analyse tics Opinions , already mentioned. Besides 
the main subject of inquiry, Al. LnmbincFs work 
embraces various other objects of curious research, 
— the history of the substances employed for Honks, 
of Inks, of Engraving in relief, of Block -printing, 
rind of Stereotype Printing, Upon the history of 
Printing, we shall only mention further, Al. Serna 
Santander's Essat Histuriquc, prefixed to his 7J/V- 
iiomniire TUblingrnphiiiur y to be afterwards more fully 
described; and the lmt it 7 Typographic// of Professor 
Lichtenberger, published at Ntrushurg in 1811 ; in 
both of which, the claims set up for Coster arc 
treated as founded on fables; Guttcnberg being re- 
presented as the inventor of the art, and Mcntz the 
place where it was perfected ; and in both of which, 
there are ample details as to its progressive esta- 
blishment in the other cities and countries of Eu- 
rope. 

Besides the information afforded in these General 
Histories, as to the progress of Printing throughout 
Europe, there arc various Histories of its establish- 
ment in particular countries and places, which it will 
often be necessary for the Bibliographer to consult. 
One of the most valuable, particularly to the Eng- 
lish Bibliographer, is Ames’s Typographical An - 
Ti.juiUtw ; which contains memoirs of our early Print- 
ers, and a register of their publications, from 1 4*7 1 to 
HiOO. The first edition, published in J 749, consisted 
of one volume quarto. Another edition, enlarged by 
Mr Herbert to three volumes quarto, was complet- 
ed in 179O: and a tliinl edition, illustrated with 
superb embellishments, and containing some valu- 
able additions, by Mr Dibdin, is now (1 S 17 > in corn so 
of publication. 'I lie French, Germans, and Italians, 
particularly the latter, are rich in Typographical 
Histories of this description ; hut for accounts of 
them, we must refer our readers to Peignot's /7c- 
pnloire Bibliographitjue Universal, where they arc 
enumerated and described. 

A knowledge of the different classes and bodies 
of Letter used by Printers is necessary to the accu- 
rate description of Books, and discrimination of 
editions. The Bibliographer must also be acquaint- 
ed with the corresponding appellations assigned to 
the different bodies of letter by foreign Printers. 
Thus the form calk'd pica by English Printers, is 
called Cicero by those of France and German), be- 
. cause Cicero's Epi\tlc\ were prink d in that type. 
The form called paragon, is the only one which re- 
tains the same name among the Printers of all coun- 
tries. Upon all these points, Stonvr's Printers 
(haw mar, ami Fournier’s Manual Typographitjne , 
may he consulted with advantage. The latter is 
rich in specimens very neatly executed- It consists 
of tVro octavo volumes published in 176*, to which 
the author, who was a Parisian Letter-founder, and 
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Engraver of great ingenuity and taste, intended to Bibliogra- 
have added two more, but was prevented by his 
death, which happened in I7fi’8. 

The Books of the Ancients were generally in the 
form of cylinders, made by rolling the joined sheets 
upon a slick, to the ends of which, nobs or halls . 
were aflixed, often richly ornamented ; there being 
just as much foppery among the Collectors of an- 
cient times, as to the matter of ornamenting their 
Book*, as among the Bibliomaniacs of the present 
day. In the infancy of Printing, the size s were ge- 
nerally folio ami quarto; and some have supposed 
that no Books were printed in the smaller forms till 
lift ci 1480; but Al. Peignot instances many editions 
in the smallest forms, of tui earlier date ; as may 
he seen in the article Format of the Supplement to 
his Dictiomiuii c dr Bibliologie. An accurate know- 
ledge of the different forms of Books is necessaiy to 
the Bibliographer, as, without this, no Book can be 
correctly described ; ami however easy of acquisi- 
tion this knowledge may appear, it is yet certain, 
that errors in this respect are sometimes committed 
even by experienced Bibliographers; and that doubts 
have boon entertained as to the existence of edi- 
tion*? owing to their forms having been inaccurate!)' 
described. • These mistakes generally proceed 
from this, that there are different sizes of paper 
comprehended under the same name. But the water 
lines in the sheets afford a test; as they are uniformly 
perpendicular in all folio and octavo sizes, and hori- 
zontal in all quarto and duodecimo sizes. 

When Books have gone through more than one 
edition, vat ions minute inquiries must often be 
made, in order to determine the respective merits of 
those editions. U is a principal object of the Biblio- 
graphical Dictionaries, to be afterwards mentioned, 
to point out the editions of important, works, which 
such inquiries have ascertained to be the best. There 
urc many particulars in which one edition may differ 
from, or excel another. There tnay be difference* 
and grounds of preference in Size, in Paper, and in 
Printing. The Text of one edition may be more 
correct than that, either of a preceding, or a subse- 
quent one. An author sometimes corrects errors, 
makes alterations, or introduces new matter when 
his work comes to be reprinted, thereby giving the 
edition so altered a decided superiority over its 
predecessor. One edition may differ from another 
by having Notes, an Index, or Table of Contents, 
which that otlu r wants ; or these accompaniments 
may themselves fund* li grounds of preference In be- 
ing superior in their kind in particular editions. 

Plates make great differences in the value of edi- 
tions, and even in the value of Copies of the same 
edition. In the beautiful engraved edition of Ho- 
race by Pine, there is, in the copies first thrown off. 
a small error, which serves as a test by which Biblio- 
graphers immediately judge whether :ui\ copy has 
the best impressions of those elegant vignettes which 
illustrate that edition. The medal of Augustus fn 
page 108 of the second volume, has. in the copies- 


* See Boulard, TratU Elemental re tfe Bibliographic, p. 38, 3Q. 
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BlbUogia- lir.sf thrown off, the incorrect reading /W fat Tor 
P*'y* w Poicst ; this was rectified in the after impressions ; 
hut as the Plates had previously sustained some in- 
jury, the copies which show the incorrec t reading 
arc, of course, esienned the best. Mr Pibdm, in 
hift Book called The Bibliomania. very absurdly 
points oul ihis as an JUstancc: of preference founded 
on a (Lji'ii ; whereas the ground of preference is 
the superiority o! the iinprt v»ions ascertained, with- 
out the necessity of any comparison, by the pre- 
sence of this trifling defect, 'Ihiie are, sometimes 
owing 1 o paitieular eircuinstamvs, differences bo- 
1 ween Copies of the same edition of a work; and 
which, then fore, stand to each other in the same 
relation, as it' there had been another edition with 
solid variations, W alton’s Poh/glott Bible i« a co- 
lei; .jU <1 instance*. The printing of that great work, 
for which Cromwell liberally allowed paper to lie 
imported free of duty, was begun in j(jo3, and 
completed m l(>57 ; and the preface to it, in some 
copies, contains a respectful acknowledgment of 
this piece of patronage on the part of the Protector; 
but in other copies, this compliment is expunged, 
and replaced by some invectives against the Republi - 
cans Dr Walton having, at the Restoration, pointed 
another preface to the copies which were undisposed 
of nt that event, ^ The copies, with the original 
preface, are much rarer, and of course more prized, 
than those* with the loyal one, which latter seems 
to lime helped the author to the Bishopric he after- 
wards obtained. 

II. ()J fatly Printed Books, 

The productions of the Press, in the different 
countries of* Buropo, during the century in winch 
Printing was invented, have engaged much of the at- 
tention of Bibliographers, and have been described in 
various works, compiled for that purpose. Tht* first 
of those productions to winch the name o f Booh lias 
bet n applied, were printed, not with movtublc types, 
but with solid Wooden blocks; and consisted of a 
few leaves only, on which were impressed images of 
Saint*. and other historical pictures, with appropriate 
t.e.vi.s or descriptions. These leaves were printed only 
on one side, and the blank sides were generall}, 
though not always, parted together, so as to look 
Jik< single haves. The ink u>ed was of a brownish 
hue, and glutinous quality, to prevent it from spread- 
ing. The-e curious specimens of the infant art are 
called image Hooks i»i Pluck Boohs. Thev have- 
often been large ly dc*ci died, every particular con- 
cerning them being fondly cherished by Bibliogra- 
phers. Their number is fixed b) some at seven, 
and by others carried to ten ; but I here have 
been mum rous editions of most of them ; for they 
maintained their popularity long after the inven- 
tion of the art of Printing, proper!' so called. 
One of the most celebrated is the Bibl-<; Pan pent nt , 
consisting of forty leaves, printed on one side, so as 
to make twenty when pasted together ; upon which, 
certain historical passages of the Old and New 'JVs- 
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tament arc represented by met^Sfifftgure^ with tela- Bibliogw- 
tive inscription?. /It was origihidly uRended^ as its W' ' 
name imports, for the. use of those ptoorpersona who 
could not afford to purchase complete copies of the 
Pibh. 'There is a copious account of all the Block 
Bonks, in Baron Heineekcn's learned work, Idee ge- 
net ale ri'itne Collection cample tie d'Kbtu tapes, publish- 
ed in 1771 > in one volume octavo, Mr Dibditu. WHIP 
otheca Spencer iuna contains fuc-similcs ol the figures 
in several of them, as does also Mr Otllcy’o Hi\lv*'y 
oj ling raving. 

Tile first Hook of any considerable magnitude 
printed with moveable metulhe type**, wa> the cele- 
brated editio pri turps of the Bible, printed at Mentz, 
between the years 1 460«and 1 It is printed in 

large, but handsome, Gothic characters, to resemble 
manuscript, having twu commas in the page, and 
consisting in whole of (>37 leaver, divided into two, 
three, or lour volumes, according t«> the taste of the 
binder. (Stiutyndcr, Dictwv, ItibHog. lorn. 11.) The 
advance from the rude Bkn It Books, of a few leaves, 
to this noble monument ut early Typography, is great 
indeed ; ami it. is impus&^e ivtf to regret, that there 
should be still so nmcliliftcerliunly oh to person 
whose ingenuity funds d th meat _d sit once 
raising, almost to peri an rut ti 1 stint d ever 

alter to exercise so vu a d • >bciu'fuk aeiu 

on the affairs of The P'/tt. i '* d . 

Mey.tz h\ l anst md the lirst 

Book which bcu i ers nan m date, 

and place *f prini.ng. 

In gene i a!, m (he very early printed Books, the 
name uf the Printer, the date, and the place of 
printing, are eitliej wholly omitted, or placed at the 
end of the Book, with muiu quaint ejaculation or 
doxology. 'The pages have no running title, t r num- 
ber, or catch* word, or signature-letters, to mink the 
order of the sheets. The character is uniformly 
Gothic, till 14(>7, when the Roman type was first in- 
troduced. 'There were no capitals to begin senten- 
ces ; the only points used were the colon and full 
stop ; and in almost every sentence there were ab- 
breviations or contractions. In regard to these and 
other iieculinritieft of early printed Books, the reader 
may consult the follow ing works ; The General Ills- 
lor <f of Printing* bv Palmer (supposed, however, to 
have been chiefly written by the ci h brated George 
Psalinanuzcr) ; Jungendres, l)e not is chauictcrUtici * 
httrarutu a Typugraphur hi 'u net hilt 6 ad an. I/>t)0 
hnprvssamtii ; and l(i\ her dies sur I'urtgine dm Sig+ 
natures, rt a , ('hijf)es dr page, par Marolles. 

Many tin early Printer lmd peculiar marks or 
vignettes, v.hidi they son eUnu s placed en tin' titlc- 
pugc, ami sometimes at the end of the Books printed 
by then) ; and most of them, also, made use of mo- 
nograms or cyphcts, compounded of the initial or 
otlier letters of their names. These furnish a clue 
tp the discovery of the Printer, where they oc- 
cur on books without any Printer's name. An ac* 
(juaintanee with them, therefore, is neccsMiry to the 
Bibliographer, because questions occur as to early 


* Sec Yol. I. of Dr Clarke ; Bibliographical, Dictionary , for gome curious details on this point. 
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Hibliogra- editions which ca^^y bfe decided by ascertaining 
the Printer'i name. . 'For explanations of these .marks, 
the following w^rks may be consults 1 : — Orlandi’s 
Origine e progressi delta St am pa, published at Bn- 
logna in one volume Ito, in 172‘2 ; and ScholtziiiK’s 
Thesaurus Sj/mMornm ac. Kmblemafttm , in one vo- 
lume folio, published at Nuremberg, in ] 780. The 
monograms of the early English printers are explain- 
ed in Ames’s Typographical Antiquities, 

The following works are appropriated to the de- 
scription of early printed Hooks : 1. Index Libia rum 
vb invent a Typographia ad annum 1 500, cum nulls ; 
a vols. 8vo, 17})1. This work, by Lairt\ is one of the 
best, of iN kind. The descriptions are clear, the 
notes brief and instructive ; and there arc four in- 
dexes, which furnish the means of ready reference 
to all the names, titles, places, and Hihliographieal 
notices contained in the work : *L Oictionnairc I3i- 
bliographiqne chohi du quinzieme si tele. Par Serna 
Santander, 3 vols. 8vo, 180.5. This in a very learned 
and exact work ; and, like the preceding, embraces 
only the rarest and most interesting publications of 
the fifteenth century. S • Bibliotheca Spenceriaea, 
or a descriptive Catalogue of the books published in 
the fifteenth century, in the Library of Earl Spencer ; 
by the 1.1 cv. T. F. Dibdin ; 4 vols. 8vo, J814. The 
abundance and beauty of the fac-similes and other 
embellishments, as well as the fineness of the paper 
and printing, render this by much the most splendid 
Bibliographical work ever published in any country. 
It contains some curious information, enveloped, 
however, in a much greater proportion of tasteless 
and irrelevant matter. *4. Annates Typographic/ ah 
Artis inventor origin?, by Michael Mail tin re, published 
in 4to, as follows: In 171 fj, volume first, which em- 
braces the period from the origin of printing to 1 500 : 
volume second, published in I72~, extends the annals 
to 1586; and volume third, published in I7J20, brings 
them down, according to the title-page, to J557 ; but 
there is an Appendix, which affords a partial continua- 
tion to 1 664. hi 1 788, the first volume was republished, 
with corrections and large additions, and is commonly 
called the fourth volume. The fifth and last volume, 
containing Indexes, was published in 1741. As four 
. of the volumes consist each of tw o parts, the work is 
sometimes hound in five, sometimes in nine volumes. 
Several Supplements have been published to this 
elaborate work ; the most, valuable of them, that by 
Denis, in two volumes l«to, was published at Vienna 
in 17S<); and contains 6.811 articles omitted by 
Maittaire. The latter has enriched his Annals with 
many learned Dissertations ; and the work is allowed 
to be the most important that has yet been com- 
piled in England, in any department of Bibliography . 
But though written in this country, the last was the 
only volume published in it, the others having been 
published in Holland. 5. Annales Typographic i ab 
artis invent ta origin ? . ad anrium l 50 9, post. Maittaiiu:, 
Dicsisrr , all or unique cmcidati el Audi ; opera S. \W 
Pirzisjt ; n volumes llo, published at Nuremberg, 
the first in J 7D«L the last in 1808. This work la- 
bours under great defects, in point of arrangement ; 
but it is unquestionably the most complete of its 
kind that lias yet appeared. It comes down to the 
year 1 586, though the title-page of the first volume 
limits it to the fifteenth century. 
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The works we have just described may fairly be HiMtoffr*. 
set down as indispensable to every Bibliographical v J* 11 *! s 
Collection. But they have a value, we think, inde- 
pendent of the assistance which they afford the Bi- 
bliographer, in his examination of the early pro- 
ductions of the Press; they arc also calculated to 
interest the Philosopher as curious registers of the 
extent and objects of intellectual industry, during a 
period when the human mind began to be acted upon 
by new impulses, and to receive the seeds of re- 
volutions destined to change the wIiqIc aspect of the 
intellectual world. 

III. Of Rare Books . 

Bareness is a circumstance which must, generally 
speaking, confersome degreeof value upon Books; and 
it is, therefore, one of the objects of Bibliography to 
indicate those Books which, in a greater or less de- 
gree, come under this category. A passion for col- 
lecting Books, merely because they are rare, without 
inquiry as to any literary purpose they may be cal- 
culated to serve, is, no doubt, a very foolish habitude ; 
but it is just as foolish, on the other hand, to ridicule 
all .solicitude about Books of this description ; for this 
implies that every valuable Book is common ; a no- 
tion which no one can entertain who has ever bad 
occasion to follow out any particular line of literary 
research, to decide upon any fact involved in doubt 
or in controversy, or to speculate upon the pro- 
gress of knowledge either in the Sciences or the 
Arts. With regard to the Bibliographical compi- 
lations appropriated to the description of Books of 
this class, it may be observed of most, if not all of 
them, that they have applied the epithet rare much 
too vaguely and lavishly. It must, indeed, in a mul- 
titude of cases, be exceedingly difficult to speak 
with precision on this point ; so difficult as to ren- 
der it impossible, we apprehend, to compile a work 
of this kind, which shall not frequently mislead those 
who consult it. 

David Clement, the author of a very learned work 
of this class, which we shall immediately notice, as- 
signs the following, as the different degrees in which 
Books may be said to be rare. A Book, which it is 
diHieult to find in the country where it is sought, 
ought to bo called, simply , rare . A Book, which it is 
difficult to find in any country, may be called very 
rare . A Book, of which there are only fitly or sixty 
copies existing, or which appears as seldom as if 
there never had been more at anv time than that 
number of copies, ranks as ex! re mt !y rare; and 
when the whole number of copies (hies not i ;ceed 
ten, this constitutes excessive rarity, or rarity in the 
highest degree. This classification of the degrees of 
rareness is copied firom^Clemcnt, by all subsequent 
Bibliographical writers in this department, li is 
abundantly obvious, that the justness of the appli- 
cation of tlic*w classifications to particular Books, 
must entirely depend on the extent and ptvciMou of 
the knowledge with which they arc used. 

We cannot in this department, any more than in 
the others embraced in this uitulc, indicate any 
but the most prominent and useful Books belong- 
ing to it. The following, in this view, are par- 
ticularly worthy of attention : 1. Beycri, Memories 
o o 
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Bibliogra Ili'.toricO’Crilicre Ubrnrnm rariorum, I?3 1, 8vo. 

a. Vogt, Calatn nus h i storico-criticns J.ihromm rari - 
onnn , 1732, 8vo. The last and host edition was 
published in In tliiv. work, tlm epithet rare is 

applied with more judgment and knowledge than in 
must others of the same class. J. C ieidesii, I'iuri- 
trginni / i <lnricn-critinim J.ihrorum ra riorum ; fil st pub- 
lished in 17 M), and again in 176*3, in 8vo. It was 
parti) intended as a Supplement to the preceding 
work" by Vogt, and, therefore, notices only those 
books which are not included in hi* Catalogue. 4. 
ISibii>illic(/ne enriense 9 au ( 'ttlntaguc / nisonne des Livrcg 
tares: par I). Clement. J 750-60. This work, to 
which we have before alluded, is compiled upon a 
more extensive plan than any of the prodding; for, 
though consisting of nine volumes quarto, it comes 
down no farther than to the letter 11 in the alphabe- 
tical arrangement of name* ; terminating here in 
consequence of the death of the Author. Clement 
is generally blamed, and with justice, for a very pro 
fuse and inaccurate apj '‘cation of his own nomencla- 
ture of rarity ; his notes too, are cmmmvd with cita- 
tions, and tediously minute; but, ou the other hand, it 
must be allowed, that they contain many curious 
pieces of Literary History ; and it has, upon the 
whole, been matt it of regret to Bibliographers, that 
the work, voluminous as it must have proved, was 
not completed. C>. llibliothcca Librarian rariorum 
u nicer salts. A net ore Jo. Jue. Bauer; 7 vols. 8vo, 
1770-JJi. This, wc believe, is the latest publica- 
tion of its class, ft contains only the titles of Books 
■ without any further notice"; and this being the 
case, it must be evident, that seven volumes could 
scarcely be occupied with titles of Books justly 
called rare. 

IV. Of the Clastics. 

It is remarked by Mr Koscce, that the coinci- 
dence of the discovery of the art of Printing, with 
the spirit of the times in which il had birth, was 
highly fortunate. Had it been made known at a 
much eailior period, it woidd have been disregarded 
or forgotten, from the mere want of materials on 
which to exercise it; and, had it been farther post- 
poned, it is probable, that many works would have 
been totally lost, which are now' justly regarded as 
the noblest monuments of the human intellect.*’ 
(Lorenzo di Media , chap, i.) The rapid diffusion of 
the art. and the speedy appearance of the Classics in 
an imperishable form, ufhud sufficient proofs of the 
bent of the age, and the opportuneness of this great 
discovery. Gabriel Nandi* observes, that almost all 
the good as well ns bad Books then in Europe, had 
passed through the Press before the year 1474}* 
thut is, within twenty years of the cailiest date to 
which the use of moveable types can be carried. 
Within this period, editions lmd been printed of 
nearly all the Latin Classics. The whole works of 
some of them, of Cicero, for example, hid not yet 
appeared in one uniform edition; but several of his 
treatises, the whole of Pliny the Elder, of Liw, Sal- 


lust, Caesar, Tacitus, Suetonius* Austin, Lucan, Vir- -BiMiogra 
gil, and of Horace, had been published before the 
end of 1470. Most of these early editions of the 
Classics were published in Italy. England re- 
mained greatly behind her Continental neighbours 
in the naturalization of these precious remains 
of ancient learning. Of all the Classics, only 
Terence, and Ciceros Offices, had, in 7 340, been 
published in this country in their original tongue. 

Caxtori and others made use only of french trans- 
lations in the early versions and abridgments pub- 
lished in England. Gawin Douglas, Bishop of Dun- 
keld, so well known for his Scottish poetical version 
of Virgil, has, in his preface to that work, comme- 
morated his indignation at the injustice doi to “ the 
divine Poet*’ by Caxton’s second-hand trai lation, in 
the following curious and emphatic lines : 

Tiiocli Wylliarac Caxtoun had no couipatiuim 
Of Virgill in that, huk he prey I in proiv, 

Clcpanri it ViigiU in Eneados, 

Quliilk that In* &avis of Ftiusdie ho did lituistait. 

It lias iiathim; ario tlior with, God 

Nor na mare tike than the l)euil mid smwt Austin. 

Hauc he via tliauk tjiarforr, bot lob his pyiic ; 

So schuruefully the storie did pereeitc, 

1 (fid lus work with hat rues at my licit. 

That sic am? huk, hut sentence or ingyni 1 , 

Sold he inf iVuIit eftu Hie pocle diniur. 

His ornate goldin vtisn» mart* than i;\lt ; 

I spill o foi dbspite to se lliamc spy It 
* WY.Ii nic am wiclit, (|iilulk tieuh ho myin* Milent 
Knew iu*\ir thro woidis at all qnhat Vii^ill menu 

Almost all the Latin Classics had appeared in 
print, before the art was employed upon any one 
Greek author. But the desire to possess jointed 
editions of the latter became general and urgent to- 
wards the end of the fifteenth century; and Aldus 
had the glory of ministering to that desire, by pub- 
lishing in rapid succession, and with singular beau- 
ty and correctness, almost all the principal authors 
in that tongue. Beginning m 1.494 with Musieus’s 
Hero and Leander, he printed before 1515, the year 
of his death, upwards of sixty considerable works in 
Grecian literature, frequently joining the learning 
and the cares of the Editor to those of the Printer. 
u Yet bis glory,” to use the words of Mr Gibbon, 

“ must not tempt us to <brgtst, that the first Greek 
Book, the Grammar of Constantino I.ascaris, was 
printed at Milan in 1476; and that the Florence 
limner of* 14S8 displays'll 1 * the luxury of the Typo- 
graphic^ art.*’ ( History, Chap, 66.) Beside* these 
works, there had burn published hefou 1494, some 
Greek Psalters, the fiutrachowyontar/iia of Homer, 
and the Orations of Isocrates ; during that year, 
the Anthalogiu Grccca was published at Florence ; 
and the works of Callimachus, of Apollonius Hho- 
dius, and of Lucian, were published at the same 
place within two years after the first essays of 
Aldus in Greek printing. Thus, though \u: have no 
sort of wish to detract from the just fame of thifi 
learned and beautiful Printer, we cannot admit the 
propriety of those eulogies of his lafe Biographer M, 

Keuouard, in which he is represented as having given 


* Addition a I'liistoirc d$ Louis XL Par O. Naud6. 
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ftibliogra* an entirely new direction to the art of Printing, 
ami, indeed, to thte literary taste of Europe. * It 
is. as incorrect in point oi fact, a - it is unphilo- 
sopliical, to ascribe to Aldus the production of 
that taste for Grecian literature which lie himself 
imbibed from the spirit of his ago'. He saw that 
there was a great and growing want of Greek 
Hooks ; and his peculiar praise lies in this, that ho 
applied himself to supply this want, with muck 
more' constancy and skill, and with much more 
learning, . than any other Printer of that period. 
All that we have said on this point, is fully corro- 
borated by the account which he himself has 
given, in his Preface to Aristotle’s Organon, pub- 
lished in Mflo. of the circumstances which induced 
him to undertake the publication of the Greek 
Classics. The passage is translated by Mr Rescue 
in his fj/'r of Lea the. Tenth (Vol. I, p. 110), and is 
a# follows : — “ The necessity of Greek literature is 
now universally acknowledged ; insomuch, that not 
only our youth endeavour to, acquire it, but it is 
studied even hy those advanced in years. We read 
but of one Cato among the Romans who studied 
Greek in his old age, but in our times we have 
many Catos; and the number of our youth, who ap- 
ply llioinsclves to the study of Greek, is almost as 
great as of those who study the Latin tongue ; so 
that Greek Rooks, of which there are but few in ex- 
istence, are now eagerly sought after. Hut hy the 
assistance of Jesus Christ, 1 hope ere long to sup- 
ply this deficiency although i( can only hi? accom- 
plished by great labour inconvenience, and Jo&s of 
time. Those who cultivate loiters must be supplied 
with Rooks necessary for their purpose, and till this 
supply be obtained, 1 shall not he at re>t/’ 

The Edit tones Ihineipes of the Classics have al- 
ways formed capital objects in Bibliography, and are 
sometime* spoken of with a degree of rapture in 
Bibliographical works, which is apt to appear inap- 
propriate and unreasonable lo those who covet books 
solely as they are calculated to afford delight or in- 
formation. The lover of first editions has, however, 
some plausible reasons to assign in justification of 
this expensive, and, as some think, fictitious passion. 
These editions, it is Paid, are valuable, in the fiist 
place, as curious monuments of early Typography, 
and, iu the next place, as being more faithful re- 
presentatives uf the host ancient Manuscripts, 

I lion any other editions. Earuni edit ion utn antl^o- 
ritalan, says Muittaire, a his omnibus esse prejb- 
rendutn , quippe qua* sola MSS, Juki nilatur. This 
ground of preference, however, has some learn- 
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ed oppugriers. Scholhorn, ift hi* Amcvnitnlcs Lite - Bibiiogm. 
mriu t speaks of those to whbm we are indebted for t 
the first editions of the Classics, as, in general, very 
ignorant men ; quite incapable to collate Manuscript# 
themselves, and seldom taking assistance from those 
who were. The first Manuscript that, could he pro- 
cured, it has* been said by others, and not that winch, 
after a careful collation, appeared entitled to n pre- 
ference, was hastily committed to the Press, in order 
to take advantage of the recent discovery. Thus 
Gnoviu.s, in the Preface to his edition of Cicero De 
Offieiis, states, that the celebrated edit in ptiiceps of 
that work, by Faust, was printed from a ury inac- 
curate manuscript, f On the other hand, there arc* 
many who view those editions in the same light with 
Maittaire. M. La Grange assures us, in the Preface 
to Ids French translation of Seneca’s woiks, that he 
never, in any case of difficulty, consulted the edit i a 
‘ priitccps of 1475. without finding there a ^elution of- 
his doubt#; adding generally, qiic crux qui stud uni 
les auteurs andens , so it pour eit donner des Editions 
corrodes, soil pour les iniduhe dans une autre langur, 
dtdvrnl avoir sans cesse tons la s t/enx les premiers 
Editions de res auteurs , To the biune* purpose, M . 

Serna Santander observes, that, the Editio Prinerp> 
of Pliny the Elder, printed uL Venice hy Spirit in 
Ufyj, is in many places more accurate titan the ce- 
lebrated edition of Failin' Ilardouin. The truth 
seems to be, that though many fir.^t editions have :t 
real literary value for such purposes as are specified by 
M. La Grange, there; ar«* otiicis which have no value 
save what their c xtrome rareness gives them ; — that, 
therefore, they who scoiT at, ami thev who laud .in- 
discriminately these literary rarities, are equally in the 
wrong; — in a word, that wc must apply a different 
rule of estimation to the first editions of such a Prin- 
ter as Aldus, and those of Sweynheim and Pannartz . X 
The Classics have often been published in Sets 
more or less complete, and more or less estimable 
for beauty, correctness, continental ies, and so forth, 
lasts of all these sets, with remarks on their relative 
extent and merits, will be found in the Bibliographi- 
cal works to be immediately mentioned. As the 
origin of the Dolphin Collection forms an interesting 
piece of Literary History, it may not be improper to 
notice it more particularly. This celebrated body of* 

Latin Classics was originally destined for the use of* 
the Dauphin, son of Louis XIV.; and was projected by 
his Governor the Duke of Montttusier. This nobleman, 
who, though a Courtier and Soldier, was both a Philo- 
sopher and a Scholar, had been in the habit of carry- 
ing some of the Classics along with him in alibis cam- 


* Annales de 1' Imprinter ie dcs Alde, ou Ilistoire des trois Makuck, et de lours Editions. Par A. G, Ke- 
nouurd. 2 tomes Svo. Paris, 1803. 

f See a curious chapter on First Editions in Marchand’s Ifistoire de l' Imp rime rie. He mentions, as a 
piece of extreme folly, that one hundred guineas hail been paid for a copy of the first edition of Boccacio ; 
but if tlmr price deserved such a censure, what epithet shall we bestow on a late purchase of a copy, for 
which L.&>6\) was paid ? 

J When Mr Dibdin tells us, Introduction to the Classics, v. Aulus Gellits, “ that all the first editions 
printed by Sveynhcim and Pannartz arc considered as particularly valuable by the curious in Bibliography/ 1 
he should have added, chiefly on account of their being curiosities from their great rarity, and not on ac- 
count of their superior accuracy. 
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Bibtiogra- paigns ; and lmd often experienced impediments to 
* their satisfactory perusal, from the recurrence ofdif- 

lie ul ties and allusions, which could nut be removed 
or explained, without Books of reference, too bulky 
• for transport on such occasions. It was in these 
circumstances that the idea first occurred to him of 
the great utility of a uniform edition of the prin- 
cipal (’lassies, in which the text of each should 
he accompanied with explanatory notes and illus- 
trative comments; and when lie became Gover- 
nor to the Dauphin, he thought that a fit oppor- 
tunity to set on foot an undertaking calculated to 
prove so useful to the studies of the young Prince. 
Huct, Bishop of Avranchts, then one of the Dau- 
phins Preceptors was accordingly conuni>Moncd to 
employ a sufficient number of learned men for this 
purpose, anil to direct and animate the w hole under- 
taking. Once every fortnight they came to him on a 
stated day, each with the portion of his work which 
he had finished in the interval, to undergo his inspec- 
tion and judgment. Thecopious verbal indexes, which 
constitute so valuable a portion of these editions, 
were added at his suggestion ; but not without consi- 
derable opposit ion on the part of his assistants, w ho 
were appalled by the prospect of so much irksome 
labour as would be necessary to do justice to this 
part of the plan. {Memoirs of IJuet\s Life, Book 
The collection, including Danet’s Dictionary of An- 
tiquities* extends to sixty-four volumes quarto. “ It 
Is remarkable/* says Dr Aikin, iu one of the notes 
to his excellent translation of Iluet's Memoirs, 
“ that Lucan is not among the number. He 
was too much the Poet of liberty to suit the age of 
Louis XIV” 

The following are the most useful Bibliographical 
accounts of the Classics : l. A View if the Various 
. Editions of the. Greek and Roman Classics, with Re- 
marks* by Dr Harwood. This work, first published 
in 1 7 7 > has gone through several editions; the 
larger works of the same kind, to which it gave rise, 
not having superseded it as u convenient manual in 
this department of Bibliography. Dcgf; Autori 
Class ici sacri profit ni, Gran e Lot ini. Bibliotheca 
port atile ; i! vols. J'Jnio, Venice, 17fKh This work 
was compiled by the Abbe Boni, and Baitholonievv 
Gamba ; and contains a translation of the preceding, 
with corrections and large additions, besides criti- 
cisms on the works of Bibliographers, and a view of 
the origin and history <>f Printing. :h An Introduc- 
tion to the Knowledge of Rare and Valuable Editions 
of the Classics, by T. F. Dibdin. The first edition 
was published in IJmo, m 180.'t; but if has since 
been greatly enlarged in two octavo editions, the 
last of which appeared iu 3 808. The utility of this 
work is considerably enhanced by the full account 
which it contains of Polyglott Bibles, of the Greek 
and Latin editions of the Septuagint and New Testa- 
ment, and of Lexicons and Grammars. 

The improved editions, by Maries and Ernest i, of 
the Bibliotheca Grara and Bibliotheca Latina, of 
Fabricius, are well known to the learned, as immense 
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magazines of information in regard to the Classics Bibfiogm- 
and classical literature ; hut as the^ extend over a ‘ P h y* 
much w ider field of inquiry than is embraced by 
Bibliography, it does not belong to our present 
subject to give a more particular account of them. 

V • Of A nonymous and Pseudon ymous Book 

The great number of Books published anonymous- 
ly, as well as under false or feigned names, early di- 
rected the attention of the learned to this branch of 
Bibliographical inquiry. In 1 6(>q, Frederic Go is hr, 
a Professor of Public Law at Lcipsic, published a 
Dissertation Dr Non? in urn Mulalionc, which he re- 
printed it) 1 671, with a short catalogue of anony- 
mous and pseudonymous authors. About the same 
period, a similar but more extensive work had been 
undertaken by Vincent Placcius, Professor of Morals 
and Eloquence at Hamburg, and which was pub- 
lished iu 4to in 1674, with this title : Dt Script is et 
Script oribus , anonymis atque pseudonymis , Syntagma. 

Four years thereafter, John Decker, u learned 
German Lawyer, published Conjectural dc script is 
a despot is , pseudejd gr aphis , et supposititiis ; which was 
republished in with the addition of two Letters 

upon the same subjects ; one by Paul Vindlingius, 
y. Professor at Copenhagen, and the other by the 
celebrated Peter Ba>le. In John Mayer, a 

Clergy man of Hamburg, published a letter to Plac- 
cius, under this title : Disscrtatio cpistuliea ad PI fie- 
ri urn, qua anonymorum et pseudonymorum farrago 
exhibit ur . Placcius, meanwhile, had continued his 
inquiries; and after his death, the fruits both of his 
first researches and additional discoveries were em- 
bodied in one work, and published in a folio volume, 
at Hamburg, in 1708, by Mathew Dreyer, a Law- 
yer of that city. The work was now entitled, 7 lira- 
truni A non if nw rum et Pseudonymorum ; and, besides 
an Introduction by Dreyer, ami a Life of Placcius, 
by John Albert Fabricius, it contains, in an appen- 
dix, the before-noticed treatises of Geisler and 
Decker, with the relative Letters of Vindinlingiiw 
and Bayle, as well as Mayers Diuotatio Epistolica , 
addressed to Placcius. This very elaborate work 
contains notices of six thousand books or authors; 
but it is ill arranged, often inaccurate, and three- 
fourths of it arc made up of citations and extracts, 
equally useless and fatiguing. * 

A part of this subject, that relating to Books pub- 
lished under false or fanciful names, had been under- 
taken in France by Adrian Baillet. nearly about the 
same period that Placcius commenced his inquiries- 
In 1690, this author publish! d his Auteurs Deguises ; 
but this is little more than the Introduction to an 
intended Catalogue of such authors, which Baillet 
never completed ; being deterred, as Niceron says, 
by the apprehension, that the exposing of concealed 
authors might ^ome way or other involve him in 
trouble. In this piece, which was reprinted in the 
sixth volume of Dc la Monnoye’s edition of Bail- 
let’s Jugcrncns des Savans, there are some curious 


* St m the copious article on PJaccius, in ChaufpieV Nouveau Dktionnairc Ilistoriquc el Critique. 
Tom. HI. 
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Bibiioara- literary anecdotes ; 'particularly those illustrative of 
P li y* . the rage which obtained after the revival of letters, 
for the assumption of classical names. In Italy, 
these names were so generally introduced into fami- 
lies, that the names of the Saints, hitherto the com- 
mon appellatives, almost disappeared from that coun- 
try. 

‘The taste for this species of research, . which the 
work of Placcius had diffused in Germany; produced 
several Supplement* to it in that country. In one 
published at Jena, in 1711* under the name of Chri- 
stopher Augustus Neuman, there is, besides the list 
of authors, a dissertation upon the question, Whether 
it is lawful for an author either to withhold or to 
disguise his name ? which question he decides in the 
affirnmti ve. This work is enf it led, l)e Li hr is anonymis 
et psendonymis- Schcdias/na, campled ens observationes 
generates, el Spicilcgutni ad Placcii T heat rum. Hut 
the most considerable of these Supplements was 
that published by John Christopher Mylius, at Ham- 
burg, in 1740. It contains a reprint of the Sche- 
dm si a a of Neuman, with remarks ; and a list of three 
thousand two hundred authors, in addition to those 
noticed by Placcius. The notices of Mylius, how- 
ever, are limited to books in the Latin, German, and 
French languages. 

About the middle of last century, the Abbe Bo- 
luadi, Lihiariiui to the Sorbonrte, undertook a dic- 
tionary of anonymous and pseudonymous works, but 
lie died without publishing it. The manuscript is 
said to have been carried to Lyons ; and, it is sup- 
port d, was destroyed there, during the disorders 
th.it followed the -Revolution. In the third volume 
of Cuillcau’s Dictionnuire O/blingraphitjue, published 
in 17 f) 0 , there is a separate alphabet tor anonymous 
Books, which occupies about half the volume. It 
embraces Books in all languages, but those only 
which the compiler thought rare or curious. The 
last, and by far the best work in this department, is 
the Hit tinnuaire tics ouvrages Anonymcs cl Pseudo- 
nyvics, by M. Barbier, Librarian to the late Emperor 
of France. It consists of four volumes octavo ; two 
of which were published in 1 8()6\ and the remaining 
two in 1 80<). It comprises above twelve thousand 
articles ; but the plan does not embrace any English, 
German, or Italian works, but those which have been 
translated into the French language. Works of this 
chis» are more particularly useful in regard to the 
literary productions of periods and countries which 
have boon greatly restricted in the liberty of the Press, 
M. Barbier states, that in every Library composed of 
useful Books, it will be found, that a third part 
have not the names of the authors, translators, or 
editors ; a proportion which, if true at all, can only 
hold true, wo think, of Continental Libraries. 


VI. Of Condemned and Prohibited Books . 

B^oks supposed hurtful to the interests of govern- 
ment, religion, or morality, have sometimes been 
condemned to the flames, sometimes censured by 
particular tiibunals, and sometimes suppressed. These 


measures have been followed by particular countries, Biblioajva 
both in respect to their own productions and those of 
their neighbours. In some countries, lists of the Books ^ 
prohibited within them, have, fioin time to time, 
been published ; and in these lists are often found the 
most highly prized productions of the Literature of 
other nations. This constitutes, indeed, a melancholy 
portion of the history of Books ; for though the tacts 
which it collects sometimes amuse by their folly, they 
oftencr excite indignation and pity at the oppres- 
sions of Power, and the sufferings of Learning. 

The practice of condemning obnoxious Book'- to 
the flames is of very ancient date. The works of 
Protagorus of Abdera, a disciple of Democritus, 
were prohibited at Athens, and all the copies that 
could be collected were ordered to be burnt by the 
public crier. Livy mentions, that the writings of 
Nuina, which wire found in his grave, were con- 
demned to the flames, as being contrary to the reli- 
gion which he luul himself established. Augustus 
causeo two thousand Books, of an astrological cast, 
to be burnt at one time ; and he subjected to the 
same doom, stone satirical pieces of Labienus. 

Tacitus mentions a work which the Senate, under 
Tiberius, condemned to the fire for having designated 
Cassius as the last of the Romans. * This practice was 
early introduced in the Christian world. “ After the 
spreading of' the Christian religion,” says Professor 
Beckmann, “ the Clergy exercised against Books that 
were either unfavourable or disagreeable to them, 
the same severity which they had censured in the 
heathens, as foolish and prejudicial to their own 
cause. Thus were the writings of Arius condemned 
to the flames at the Council of Nice ; and Constan- 
tine threatened with the punishment of death those 
who should conceal them. The Clergy assembled 
at the Council of Ephesus, requested Theodosius 11. 
to cause the works of Nestorius to be burnt, ami 
this desire was complied with. The writings of 
Eutyches shared the like fate at the Council of 
Chalcedon ; and it would not be difficult to collect 
examples of the same kind from each of the follow- 
ing centuries.” 

When the Popes caused the nations of Christen- 
dom to acknowledge their infallibility in all matters 
appertaining to religion, they also took upon them- 
selves the care and the rightofpointing out what Books 
should, or should not, be read ; and lienee originat- 
ed those famous Lrjmrgatory Indexes, which fur- 
nish such ample materials for the Bibliography of 
prohibited Books. There is a copious list of these 
Indexes in the work of Poignot, to be immediately 
noticed. The next step in the progress of usurpa- 
tion was the licensing of Books, By the Council of 
Lateran, held at Rome in 1515, it was ordered, (hat 
in future all Books should, previous to publication, 
be submitted to the judgment of Clerical Censors. 

“ To fill up the measure of encroachment," saj 7 s 
Milton, “ their last invention was to ordain, that no 
Book should be printed, as if St Peter had bequeath- 
ed them the keys of the Press ulso, as well as of Pa* 
radise, unless it were approved and licensed under 
the hands of two or three gluttonous briars. Till 


Sec the chapter on Book Censors in Professor Beckmann’s History of Inventions 
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P»iWi«»s r :lw i n* Hooks were cum* a* fn cly admitted into the 

U*.'* world as any other hiifh ; the issue of the brain ivh 

no more stifled than the L*ul» of the womb ; no en- 
vious Juno -\il e: ok - legged over the nativity of any 
mail's intellectual oft- pring.” [Spn eh on /hr Lihet/y 
of n nlii r //»•./ !'•: ah ■/" . ) 

Tin* loMoumg works contain accounts of con- 
dciniK (l .uul prohibited Books, and of the Indices l\r- 
rnu I. Dissc/tatio hi'lni ico-hlrraria dr /*- 

, in flic seventh volume of Nchelhonfs 
///// L rori t f. The sum’ subject is reman- 
lit and iiiut li volumes. Index 
’)(! ,< him >nr pinlnbit'o inn n Ponti/ieis ; in 
./ /» < ''linthn • liodleituuc ; by Tho. James, 

\\ i do m t know that any other work of this kind 
was ever published in Kurland. :>*. Fawrus J)e 
t'rihtn.tan I a die Urns libronim ptehihitnnon, pub- 
hslud at Lcipsic in lb\Sl<. 4. Thesuui us Bihliopt a- 
j hiens e. v I ndieibus libra? uni prohihtlarnm congest ns, 
published at. Dresden in 1 74.'<. o. Diction nitim 
Critique rt Iiibliqorapfiiquc da prinupaav /.lira 
0)':d<(in ice an fen, snppn,nrs an censures, par (i. 
IVignot, •! vois. 8w>, Pans, \ This Book is 

amusing, and givt a »piou« list of Indices Lx- 
pingaloni . as well as of author;- who have treated 
of the subject of omul ‘Mimed Books in general : 
but it cannot be allowed, that it contains an) thing 
approaching hi a conml* fce enumeration of the prin- 
cipal works which come under the scope of the title- 
page. There are very few English Books noticed, 
either those condemned in this country, or those 
prohibited in others; though in thi* latter class, the 
most valuable of our philosophie.il and literary 
works would be found to be. named. One of 
the most preposterous pcntences of prohibition, in- 
curred by an English author, is lliat mentioned in 
a letter from Sir John Macpherson, while in Spain, 
to Mr (iihbou, vi/.. that Smith's lV*nlth of Nations 
was prohibited there on account of the lowness of 
in style, and the loosene r of its morals.” (Gibbon's 
Posthumous Works, Vol. 111.) 

We should like to see an accurate account of 
works which have been condemned to the flames, 
or suppressed, in Britain. In former times, we 
should find *01110 us abominable instances of oppres- 
sion in thi* particular, as ever disgraced the worst 
governments of Continental LCu rope. The proceed- 
ings against William Prynne, on account of his llis- 
trioniastix. or Players Sean ;y» e, furnish a noted ex- 
ample. We \\ ij.li' we could add. that thc>e proceed- 
ings have always been mentioned in our Histories, in 
the trims which their singular atrocity is calculated 
to call forth from every heart, that has one chord in 
unison with the rights%of humanity. Prynne. who was 
by profession a Lawyer, is characterized by Mr Hume 
as being “ a great hero among the Puritans.” Ife 
was in truth a very fanatical person ; but his learning 
was immense, hi* courage unconquerable, and lus 
honesty certainly u> great at. that of any of hi* op- 


ponents or oppressors. Hi* Huh iomasth, a (piar- 
to of upwards of a thousand closely printed pages, 
with all its margin* studded wilh authorities, came 
out in liks;j ; and was intended to decry all drama- 
tic amusements, and all jovial recreations, and to 
censure the lax discipline, and the Popish ceremo- 
nies of Prelacy. In the Alphabetical Tuble at the 
end of the volume, there is a reference in these words, 
— IVtmcn ttctnr.s, notarial!., whores ; nnd as the Quc en 
sometimes acted* part in Dramas played at Court, il 
was represented that Pryjiuc pointed at her Majesty 
in this reference, and that tin: Book was in fact in- 
tended ns a satire upon I he Government. Hew as ac- 
cordingly prosecuted in the Star-Chamber for a libel. 
'1 hr Book, which the Judges described as a huge mis- 
shapen monster, in the begetting of which the Devil 
must have assisted, was condemned to be burned; 
and alter the example of foreign countries, this was 
oidercd to lie done, for the first time in England, by 
the hands of the hangman. It was ordered, that 
Air Prynne should be expelled from Oxford, he be- 
ing a graduate in that University ; and also iVotn the 
Bur. lie was farther sentenced to pay a tine of live 
thousand pounds, and to endure perpi tual imprison- 
ment , but this was not yet all ; he wits condemned to 
Aland in the Pillory on two successive thus, in Wcst- 
minster and C , lieiip"it!c, there, on each day. to have 
an car cut otf. One of the Judges, who represented 
tfie Omens virtues as such that imtlur oi.ttory nor 
poetry could do any thing like justice to them, was for 
making the fine ten thousand pounds; staling, that he 
knew it. was much more than Mr Prynne was worth, 
yet far lefs than lie deserved to pay r ; and lie wished 
fuither, that his nose should be slit and his fore- 
head burned in addition to the loss of his ears, be- 
cause he might buy himself a perriwig, and so hide 
that !o*s. * The Hook, which involved its author in 
such unprecedented calamities, had actually been J i- 
ct'iised, according to the regulations which then ob- 
tained for the licensing of Books for publication ; but 
it was stated, that the Licenser had not read the whole 
of it. Well migbl Sir Simonds lPFuvcs speak of this 
as a terrifying trial. “ Most men,” says he, “ were 
affrighted to see, that neither Mr Prynne** Aca- 
demical nor Barrister** B mil could free him from 
the infamous loss of his Kars; and all good men 
conceived this would have been remitted ; many 
asserted it was, tit! the sad execution of it. I 
went to «oe him a while idler, " comimjcs Mir 
Mimonds, v m t!ie Fleet, to comfort him: and 
found in him tin: rare elfccts of an upright 
heart, by his serenity of -pii it and cheat fui pa- 
tience.*’ j* The account which Mr Hume gives 

of this nefarious trial and sentence dwelling 

chiefly mi the acrimonious and ridiculous parts of 
the Puritan Prynne's character and Book — whol- 
ly pjssu.g over the miscreant sycpphancy of his 
Judges, and bin gently censuring their appalling 
and ruthless crudty — <s charactcuistic enough ol' 


* Sec Prynne’s Trial in tlic Collection of Stair Trials, Vol. HI. of the 8vo Edition, 

r See Extracts from M S'. Journal of D’Ewess Life, published in Nichols's Bibliotheca Topograph tea Bri- 
taunica. No. XV. — These Extracts contain some curious scraps of history and anecdote; but it is much to 
He regretted that the Editor had not the di.-cretion ro suppress the atrocious calumny upon Lord Buco*. 
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ftthliogra* his general principles and manner ; and well calcu- 
pl»y- Iated to allow, that, with all his penetration, and phi- 
Josophic spirit, and charms of’ style, he was still 
deficient in some qualities of a llLtorian, without 
which, History cannot be rendered profitable eitljcr 
to Princes or "to People. 

VII. Of Bibliographical Dictionaries ami Cat a- 
l agues* 

The works which fall to be considered under tin’s 
section, sometimes called Dictionaries, sometimes 
Catalogues, and sometimes Bibliotheca* constitute 
the most generally useful and interesting class of 
Bibliographical publication*. By showing what 
has been written in all the various branches of hu- 
man knowledge, in every age and country, they act 
as useful guides to the inquiries of every class of the 
learned ; while, bv- pointing out the differences of 
editions, they constitute manuals of ready information 
to the professed Bibliographer. 

Works of this class arc* called General or B articu- 
lar , according as their object is to indicate Books in 
all, or in one only, of the departments of Science 
and Literature. The former only aspire to point out 
rare or remarkable Book'?: for no attempt 1ms yet 
been made, or probably ever will be made, to com- 
pile a universal Bibliographical Dictionary. On the 
other hand, it is the object of particular Dictionaries 
to notice all, or the greatest part, of those Books which 
have betn published on the subjects whielr they em- 
brace ; and hence their superior utility to those who 
arc engaged in the study of any particular science or 
subject. 

The works of the former cla«s, which chiefly de- 
mand our notice, are the foliowing : — J. Bibliogra- 
phic Just radix r* an Tiaiic clc la Cannot usance ties 
Livre* ran .. <t singnlierw, par (». F. Do Bure; in 
seven volumes ocTiwi, published at Paris between 
17b:; and 17bf>. The books described in this work 
are arranged, in appropriate subdivisions, under the 
five grand classes of Theology, Jui imprudence. Sciences 
and Arts, Belles Ia tires, and History ; and the clas- 
sification which it exemplifies is that generally fol- 
lowed by foreign Bibliographers. The names of the 
authors in all 1 Ii< m* classes are arranged alphabeti- 
cally in the last \.duiue; but it has no index to ano- 
nymous works. w.i’.t however, which was after- 
ward'. M'pplud b\ anolhcr hand, in a thin octavo vo- 
lume published in 1 *■ ntitled Bibliographic In- 
structive. Mac (Interne. Tills is called the tenth vo- 
lume, because Pc Bure had himself published a Sup- 
plement of two volume* in 17b’f). Its title is, Sup- 
plement 1/ Itt Bibliogntphn Inst t active, on Catalogue 
de . s lav res dr I Amis Jean Gaignat. De Bure was a 
Bookseller at Paris, of great tmiucncc in his profes- 
sion, but still more distinguished for extensive in- 
formation in all matter* appertaining to Bibliography 
and Literary History; and, accordingly, his work 
is still the delight of Bibliographers, though it has 
been followed by others which indicate a much greater 
number of Books, and which also, in some particulars, 
excel it in accuracy. 2. Dictiounmrc Typographic, 
Histonyue, et Critique, dcs Litres rares, estimis et 
rcchenhes cn tons genres, par J. B. L. Osrnont ; 


2 veils. 8vo, Paris, 17(18. This work is more ample BihUci- 
in notices, of Italian Books than Biat of De Bure. l >liy 
3* Diction naire Bi bli ograph iqu e, 3 vols. 8vo. Paris, 

1790. This work, generally know n tinder. the name 
of Cailleau’s Diiifanmy, was compiled, according to 
M. Barbicr ami others, by the A bin Du CUn. It 
was republished in 1800, with a Nupph ruentury vo- 
lume, by M. Brunet. It has been already mention- 
cd, that the third volume has a separate alphabet lor 
anonymous Books. 4?., Manuel du I.ibrairc el de 
1* Amateur de Lirres ; con tenant, lo, l.'n nouveau. 

Diet ion naire Bibliographiquc ; Ha, Cue 1 Table e/t 
forme, dc. Catalogue Ra Lunar ; j>ar .1. C. Brunei. 

This work was published in three volumes octavo 
in 1810, and republished with large additions, mak- 
ing in all four volumes, in 1814*. It contains a 
much greater proportion both of English and of Ger- 
man Books, than any of the preceding compilations; 
and its plan is such as to uOorcl all the advantages 
both of a Dictionary and a Classed Catalogue; three 
of the volumes being employed to indicate Books 
under their names in alphabetical order ; and the 
fourth, to class them, divested of *dl Bibliographi- 
cal details, according to the system generally fol- 
lowed. The prices of the rarer Book* are given 
from the principal sales that lmve taken place oflate 
years in France and other countries ; so that, upon 
the whole, this work, though it has less literary inte- 
rest. than that of De Bure, is probably the best Bi- 
bliographical Dictionary extant, lor the purposes of 
the professed Bibliographer. 

In the class of General Bibliographical Dictiona-* 
l ies wc must also place the following work, though 
its limitation to Books in the learned and Eastern 
languages, renders it much Jess general in its plan 
than those wo have described. It is entitled, A 
Bibliographical Dictionary * containing a Chrono- 
logical Account, alphabetically arranged , of the most 
( xrious and useful Booh in all departments of Learn- 
ing , published in Latin, Grech, Hebrew, Arabic , 
and other Eastern languages* It was published in 
18t).*>, in six volumes duodecimo, and the author, 
wo believe, is Dr Adam C larke. To the prinei* 
pal works noticed in thi? Dictionary, there are 
added Biographical Notices and Criticisms; but 
the author would have judged more wis-elj, had he 
included Books in the modern languages, instead 
of deviating so largely, and with such small preten- 
sions to novelty, into il.e provinces of Biography and 
general Ciiticism. The Supplement, which he pub- 
lished in two duodecimo loiuims in I8()fi, under 
the title of The Jlib/io^i aphiee.l Mi\ci tinny, 1 outains, 
among other matters, an account of lhigi^h trans- 
lations of the Classic* and Theological writer* ; a 
list of the cities unci towns where printing was 
established in the fifteenth century ; and a li&t ol 
authors on Literary History and Bibliography. 

Some writers have complained, parliculaily M. 

Camus, that these Bibliographical Dictionaries have 
been too exclusively devoted to the indication of rare 
and curious Books ; and that they notice but few com- 
paratively, of those whose value counts only in their 
utility. Je voudrois," says lie. “ qu’on suppl&at & 
ce dbfiiut ; et que, dans une Bibliographid tojrm^e 
sur un non nouveau plan, on indiquat quels $0**^ re- 
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HibUogra- lativcment a chaque genre do connoissance, les livrcs 
V*»y- ^)l-s })1us instruciifs.” * The Manvel of >T. Brunet, 

we may observe, which wu& published subsequent to 
the period oF this remark, contains the titles of a much 
greater number of useful Hooks, than are to be found 
noticed in any of the other General Bibliographical 
Dictionaries ; but it certainly dors not. and indeed 
wits not intended, to realize the idea of such a Dic- 
tionary as was wished for by M. ramus. 

It has sometimes also been alleged, that, these 
Dictionaries, by pointing out so many curious Books, 
ami rare Editions, have contributed greatly to the dif- 
fusion of that singular species of disease called the Bi- 
bliomania. We do not doubt that they may have help- 
ed to do so ; but the truth is, that this disease hits 
a much deeper root in the vanities ofhuman nature, 
and is of much more ancient date, than some per- 
sons seem to imagine. It gave great offence to So- 
crate - and to Lucian ;f and its prevalence among his 
countrymen had called forth the animadversions of 
Bruyore, long before the popular work of l)o Bure 
gave such an acknowledged zest and pungency to 
the taste for amassing literary curiosities. 

The number of Dictionaries, Catalogues, ami Bi- 
bliolhecir, applicable to paiticular departments or 
provinces of Learning, is much too great to permit us 
to do anything more than to point out. a few of the 
most, remarkable and useful among them. Lipenius, 
a learned German Divine and Professor, born in lboO, 
and who died in 1 worn out, as Nicoron says, hy 
labour and chagrin, compiled a Bibliotheca Theoto- 
'j'ica , a Bibliotheca Jnridica, n Bibliotheca Philoso- 
phical and a Bibliotheca Medico, making in all six 
volumes folio. The Bibliotheca Jmidica has been 
several times reprinted, and two Supplements have 
been added to it, one by Schott, published at Leipsic 
in l??.'*, and the other by Senkenbcrg, also published 
there in 17St), making in all four volumes folio. An 
immense number of Books are indicated in each of 
these Bibliotheca of Lipenius ; of all of which the 
plan is, to arrange the Books alphabetically accord- 
ing to their subjects, each Bibliotheca having also 
an alphabetical table of the names of the authors 
whose works are arranged under the alphabet of 
subjects. The Bibliotheca Jnridica , owing to the 
corrections and additions which it. lias received, forms 
by much the most valuable part of this series. In 
regard to Jurisprudence, we may farther mention 
Bridgman’s Legal Bibliography ; and the valuable 
work of M. Camus, entitled, Lett res sur la pry fission 
d'Avocat , ft Bibliothcqnc chord des Livrets de Droit . 
There are some truly excellent Catalogues of Works 
in the Sciences, and in Natural History. Such are 
Dr Y bung's Catalogue of' U'orks relating to Natural 
Philosophy and the Mechanical Arts, annexed to his 
Lectures on Natural Philosophy ; the Bibliotheca 
Mathematical)? Murh.ud; the Bibliographic Astro- 
nomique of La Lamle ; and the Catalogue Bibliothe- 
ca Historia Naturalis Josrrnx Banks, by Dr l)ry- 


ander; which, though the title seems to promise on- iMbliogn* 
ly the catalogue of a private Library, is allowed to s 
furnish the most complete and best arranged view of 
Books in Natural History, ever published in any coun- 
try. In the great department of History, there have 
been published various Bibliotheca , some of them 
embracing the historical works of all ages and coun- 
tries, and others, those only which relate to particu- 
lar countries. The Bibliotheca Hist orica of Meuscl, 
an immense work, consisting of above twenty volumcb, 
and not yet completed, is of the former class. It in- 
cludes Voyages and Travels; but of Booksof this class, 
there is an excellent separate Catalogue in six volumes 
octavo, by M. Boucher de La Richarderic ; published 
at Baris in 1808. We must observe, however, that 
this work would have been better suited to the le- 
gitimate ends of such a compilation, had the author 
confined himself to Bibliographical notices, ami wholly 
refrained from those long extracts by which his Book 
has been so much en larged. Of the class of Bibliotheca 
applicable to the history of particular countries, the 
Bibliothcqnc l list 01 ionc de la Fiance, originally pub- 
lished in 17iqin one volume folio, but in the last 
edition published between 170*8 and 177^** extended 
to live volumes, is hy far the most splendid and per- 
fect example. It contain.- nearly fifty thousand ar- 
ticles as well in Manuscript a* Printed, methodically 
arranged under the dillereut heads of French history 
to which they relate, and accompanied with a com- 
plete set of indexes to authors and subjects. 

We mu*t refer such of our readers as an* desirous 
of seeing a fuller list* of Catalogues of Books in the 
different branches of knowledge, to the lic/M'/fu/rc 
Bibliographiquc l ’nt vers cl of M. Peignot ; a useful, 
but ill arranged Book. 

It docs not belong to our plan to notice Catalogues 
of particular Libraries; but we may observe, that 
Classed Catalogues of extensive Collections are justly 
regarded as rich storehouses of information by all 
inquirers after Books. We cannot but add, that in 
this Country, we are greatly, we might with pro- 
priety say, shamefully, behind the Continental Nations 
in this respect. Catalogues of this kind might have 
been expected from the Directors of the British Mu- 
seum, and from the great Universities of Oxford and 
Cambridge, so rich in Books, in leisure, ami en- 
dowments; but it was a La v Society of Scotland, 
we believe, namely, the Society of Writers to hi* 

Majesty's Signet , which set the first example in 
Britain, o! publishing ,» Catalogue of their Library, 
so arranged, as to enable every one to turn at once to 
the class of Books which immediately interests his 
inquiries. 

VIII. Of the Classification of Books, 

The classing of Books in a Catalogue, so as to fur- 
nish a Correct systematic view of the contents of ail 
extensive Library, is a ta^k of great difficulty ;u.d iin- 


# Memoircs dc l' Inst tint National — Clas^ — kit t. et Beaux Arts. Tom. II. 

f Lucian’s piece, called in Franck I in's traiisku ..m of his works, The Illiterate Book- Hunter , is perhaps the 
bitterest satire upon Book-Collectors, who are no* l‘ook*readers, ever printed. 
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BiWiosta- portancc. In order to thifi, it is necessary to refer 
phy. every Book to its proper place in the general system 
'of human knowledge ; and to do so with precision, it 
is necessary to have clear and exau ideas of the 
scope and objects of all the departments and branches 
of which that system consists. The utility of Cata- 
logues so classed is very great, and consists obviously 
*in this, that the Books upon any subject art; found 
at once by referring to tin 1 proper head; whereas in 
Alphabetical Catalogues, the whole 4 must he perused 
before wo can ascertain what Books they contain 
upon the subjects which interest u.s. All who duly 
consider the matter, therefore, must concur in Dr 
Middleton's brief and emphatic description of such 
an undertaking, as res sane nutgni moment mulfiun c 

Midoris. * 

Whether (Massed Catalogue* were in use among the 
ancients, is a piece of information which has not 
descended to us. The first who is known to Im\e 
written upon the subject was a German, named 
Honan Trcfi'cr, who published a method of classing 
Bnukf, at Augsburg, in 1 £(iO. Cardona, in l.*>87, 
and Scholt, in Ki(W, published t realises upon this 
subject ; and in lh\>7, Gabriel Maude, w writer of no 
small celebrity in bis d:t\ , published his Avis pour 
thi*tr it nr llif'ht*lhcfjm\\ n which he treats ol the 
pi inciph s of clas.silic.it ion. I lie ( atalogue w Inch he 
compiled of the Library of the Canon De Cordes 
ufui wards purchased by M.'/.arin, was publish* d in 
Mil:*, and is eMu-med a curiosity among Hihlicgct- 
phcis. In tin* tail) part of the eighteen!!] century, 
Gabriel Martin, a learned Parisian Booksc-ll* who 
stems to bau* bien much employed in compiling 
G.it tlogucs, chalked out ,i ^tem <»f arrangement, 
whi*h, in a great degree, Mipirsided all other 
systems, and which, in its leading divisions, is still 
generally followed on the Continent. Various other 
systems haw, however, been proposed by the Biblio- 
graphers of Prams and Germany ; but, before pro- 
ceeding to anv particular notice, either of the system 
of Mail!;., or of those which differ from it, we nnifet 
obseru\ that all who have written upon the subject, 
seem to have confounded two objects, as we think, 
perfect 1) distinct — the arrangement to be followed 
in the Catalogue of a Library, and that to be followed 
in placing its Book*. They ail suppose the same 
nicet\ and exactness of classification to be equally 
necessary, and equally practicable in both. Now, 
we must remark, that where there is a Classed 
Catalogue, the grand object* of all arrangement 
are sufficiently provide d for, independently of the 
location of the Book*-; and, if there should not 
be a (Massed Catalogue, it seems very clear, that 
the bulk of those who frequent a public Library, 
could derive little, if any, benefit from an (.tabu- 
late classification of the Books on the shclvis; 


w 

even supposing it practicable to effect ami main B'Miojm. 
tain it* The chief end of any arrangement that is ’ 
made on the shelves, ought to fee, to aid the memory, 
and abridge the labour of the Librarians ;and all that 
is useful in this respeU, may be accomplished, by 
means of a much ruder plan, than could he tolerated 
in any Catalogue picfcnding to Classification. 

The system generally followed, a.- we have already 
mentioned, is that of Martin ; which divides books 
into the five great classes of Tkcolnotj, Jut i^prodcnn , 

Sciences and Arts. Belles Lett res, ami lltshup. Kadi 
of these das* e w lias divisions and subdivisions n:or<* 
or less numerous, according to the numb* r <0* tin 
brandies to be distinguished ; and it is in the distri- 
bution of these, that the chief difli reocca air tumid 
in forego Catalogues: though flu* divisions and sub 
divisions of D* Bure, as exemplified in his 11: him 
g r-ip/uc lush'Uhv. aie those commonly f. (lowed. 

Some Bibiiogruphi r.N, however, have pmpoMiI to 
alter the order, otlurs to diminish. and soine to 
increase the mimbu of the ptimiti’. e elites; .'Idle 
a few have proposed m stems altogether dill'cunt, 
and "'rally more refined in their prim*. pies ei’ 
ehi^silu alimi. M. Ameilhon, in n pnpi r puhiidn d 
in the Miuioh of the Pieiich Institute, proposes 
the follow mg leading disisioiis: Grammar, Logie. 

Mor.ds, .Inrisprudenee. Metaphysics, Physics, Arts, 

B< Ho J.ettres, and History. j- In t hi- arrimgt - 
ment, Thcoiopij. to which lie has gnat obju linns as 
a separate class, is f ransterred, wi*h evident imprn- 
piiety. to file class of M, tttph ./wV*. M. Camn* ha* 
also investigated the principle* accoiding to wdiieh 
Book^ ought to he elated, in another paper in these 
Memoir.-, air* urly quoted; liuf, as he has not re- 
duced his method, which proceeds on views much 
too fanciful for the purpose, to specific heads, we 
can only refer our readers to his paper. Equally 
remote from the proper objects of a classed Cata- 
logue, are the systems proposed by M. lVignot, and 
by M. Thubaut. [. The former takes the well known 
speculations of Bacon and D'Alembert, as to t!u; 

Genealogy of Knowledge, for the ba*ds of his system; 
and thus fixe* upon three principal loads or classes, 
under the nanus of History, Philosophy, and Imagi- 
nation ; with the addition of Bibliography as an in- 
troductory class. In the system of the latter, there 
are. in like manner, only three principal heads, 
founded upon a division of Knowledge, into know- 
ledge Instrumental, Essential, and Suitable. 

Germany has also produced a variety of Biblio- 
graphical .-systems; some of them as absurdly ulincd 
ns those just mentioned ; while otlu rs, that of Leib- 
nitz, for example, are better adapted to practical pur- 
poses. 'Hie classes proposed by this eminent Philoso- 
pher are as follows: Theology . Jurisprudence. Medi- 
cine, Intellectual Philosophy, Mathematics, Natural 


* See bis very judicious Tract, entitled, Bibliotheca' Coutabripinais Ord wander Method it ^ in I he fourth 
Volume of his Works. 

t Mnnoirch dr f' In slit til National. Class — Lilt, ct Beaux Arts, T. IL 

t ^ Diction no ire dc Bibliologic } par G. Peignot, art, Systeme. 
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B.l>!’o"r i- Phdomphy, Philology, History, and Misci Ilanios. * 
A noflu r system. i.ot ury remote from this, is that 
I .*» . >j inst’tl by M. Dii’ii'*. '>ri’|)« r of the* Imperial Li- 
brary at Vienna ; mwhieh hooks aie d.xidcd into 
tile i 1 . ■•'ii"* of 1 h< niogy , Jc.rispi minu e, Philosophy , 
Med*, iiie Mathematics, History, and Philology'. This 
s\ sti u. i'* develop (i in Ins / ni t ntim f uni to tin' A#/fi:r- 
//v/_ , ,.( Hot', , In lie idle nv aid** dt <ci ibed. 

I );■ M ■ . 1 *J \ «o'i C the uidv Hriusli author, so 
fin* as v..- I mm, aho has wiitlen any separate 
liner mi t!v c!.i"i!ic,it ion of i > - » ' * h ^ . The classes 
pi op- <1 !»'. him .ire the'e : 1 1*: ’dogy, History, 

,f uri- pi ndi i.i r, l , !nii»**,»|’h\ , .Mathematics, N’ntiual 
Illsl.i.s, M. dli’iMC, 1'iJIis Leltrts f it ft,:,/- 
titn.fsK* in* i MiM-i I!nm, *. His object m the Hurt 
l i‘li i red In. was In u enonix nti the adoption m this 
; 1 1 1 , i • i • * ■ ■ m ii i'nr a Ca ! dogue of the Cmxersuy Li- 
hr. m of ( 1 :iii!n nlge ; and whalrxvr m.i\ he its dc- 
ket-.. ii r'lriul he ijmstioerd llni u punted (uta- 
le* i.* of this I'oiieeti.iii sn i l.» -cd . unu)d have pruvi d 
et ..mu’Ii ulih»\ ; and would luxe In Ipi d to wipe 
naif th.it 'la n n: i< mis-au s, in this pauici.kir, 
xxinrb still m.fm t tuati lv .iiiacnc- to our gn at I'ni- 
vei • n a s. 

Naude mi nt ions a writ i\ who proposed to class all 
>ui t> of bonks inidci the tin » *\* heads of Mol.d", 
So'i iu’i s. and Devotion; and who a-si-.iied, as the 
gi mind' nf 1 hi -* I ill -h a l l.ingt n.enl . 1 Iw-sew oi iD ol th 
Psah.n.f. i, am, /''tnfintnUi f t Sen ti/nim r/o, r 

iue. \\ r conf*" ; hat all mu h sy stems .is those ol AL 
I Vignui a :d A I . I hit iinnt, w him applied to the fbnn:.- 
tion of ( '.if ill »gues. npjuar to \i- ipnte a- .ihsiird a. 
till' .system detl'K.il ll 1)111 till* (',/,/. nit <. Till* H- 
mnih which N.ndr upp.'iv d to it. that it m < mod in- 
t ended “toiiueif\ .mil temne the meinoiy in its 
siihtiiin s,” is jusr a*, appln* ihle to tin lonmr. Th.it 
s\ s( i’in. iie tiiid'i txvi Us * the wmils of bwlxh’s 
i'n', i ol his .l\i\ j)n:</ dii n */ / mu' ii/if/fi - 

///. fj u i. is the l),st, winch i* hum laciie, the hx.st 
in! ra a'e tnd tlu* me. 't practised; and which follow:-, 
tin Ineuhi- s of Theology, Phx-dc, .,'urrpi mb net , 
Matheiuat so, 1 liim.isntN . and otlui**. M. Am. lihon 
also oinect' decal: dly to all ovei it fitted lhhiioora- 
pliie.it s\ stems, and particularly to tho'* wlsiih aspne 
to -‘odow the genesis and reni<*!e aliimtiis ol i /..* <hl- 
lereut hia:n hi’s nt’ knowledge. “ L\*Xi eiiHcn, 
sa\ s he, ‘ i n *i»roit inpos-ilde : ou si elh ne i\ soil 
pas, .m i n n 1 1 1 entrami roit-c .ie des dilfieulte", ipu n v 
pouiioii'ol « fie Mimiontees «pie par des homint > j/ro- 
1 ondi in. nl n H -‘idles i r e\« i ees au\ nii’dit at ions me- 
lap.'n "Kjiie'." | The t . nt I. is, ili. it when lhl>!ie»ra- 
ph 'peculate in llii' fn id with a \iew to t atali^ue 
liMki* •. tin \ enimly ioi^et their proju r p. more 
and nhiiet'. 'I’.hey Iu\e nothing w hate\ i r to do with 
(icnealn^ieal Pree** nf knowledge, or with any mode 
of classing books whiih is founded upon remote and 
firhitfarx ahsiraetions. I he whole in 1 and end of a 
r.as'.-d rata! ■ t«rae k to furnish a r«-ad\ null x to 
Ihmks, ai rani:«'il anordint; to tin ir subjects , and 


that arrangement is therefore to be preferred, which 
is rounded upon the most obviously marked, and go- 
m rally recognised dixisions of those subjects. We 
may add, that to compile a good Catalogue of an ex- 
ti li'ivr Library, e ven on tin’s humbler plan, would 
ivtpiire more ability, and more correctness of know- 
ledge, than are often likely to he employed in Midi 
an undertaking. 

Though we are not altogether satisfied with the 
diu-Jon and order of the clashes in tin* system com- 
monly followed, we haxe no doubt, that by means of 
an additional < and a (inmt arrangement of the 
srbdii isions u Catalogue might hi lormed. jarfcitly 
.•diipiate to vm ix iimIu! puipo.. \\, ailudr to 
a t ’ass, such as is partly indienlt d in the m hi nu 'iioth 
of l.iilmit/ and Middleton, foi t’u iuaption of all 
laicy elopu-dieal works, of Cnllei tio*is ul iieateis on 
various subjects, and Works of authoi* who c moot 
with projuiety he limittd to any one dixisi.m 
knowledge. Ai. Camu" linnks, that the kdt«r de- 
scription oi works m.,y he propci ly enough cm in il 
in the i lass in which t^|i ir .MiMior-* most exccllid: 
tliO'C of ( iei ro tor example, among the ( / ,/?- 
tors : | hut. not to mention the txnhn! miongroity 
i»f pkn ing a coMiclion, so mint ifannus a* (deero - 
woil.s, under (tmtonj thin may sou. el inn s la* i oom 
fur un a i taint y, lo t!u* <ti\ismn undi i which, .ic- 
imd-ng; t-. this nih-, an .mihor’s woik- mi-^lit fo hr 
-s. u'ciit. fin se ini ongrmt a ' and i , *con\ i n am i s, tn- 
g* tin r null iho'i* win. Ii um I :u m imm pi u in; 
i .icy cl -p.cdi »s, and < o in r.d ( • ■! e»*i ien*-. under 
ai.x '*f the coii moo dm-, -n*-. can only Ik. nim* 
tlk d 1>\ a M'>ft!i thh'ji- f //%. : aed v bile ’In 

i i j ' oii;dit to mdii.le, i.. .a . f ii.s ,Ij\ i'w's. ?!.- 
(‘oihciiu 1 himon.' ot . n .ei«l* *• * works, hr 'i}>a' *t^ 
ticati'C*. might to he . mi . i d umlu t lit' "idu- cis ( 
which tiny hikmg; a*-. x\ 1 1 ’ » M t this, the Ciascf 
( .it.iiogn * wi'l not fidlx an wi t it - purptre, ol 
showing xxhal ha- he, n written h> file inuhor* 
contaii" d in it, on tin ditfeiii.t lir.inehe.' oi k ■ »w- 
h dgr. I .Vis, a Catalogue < on-piled upon ilu- pi**ii, 
i. < *u M not only hi rendered more eo:.s|st< m j,, nf 
;ni *• ;■ « nit nt. 1ml unu h inor-* eoiiiph !e as an imh \ 
to the matei iaC of study . 

IX. Of Ttthh * t , '-f/h/f in gc./i /'•'/. 

It xx cis our nim .'t in this m'lieie. to ni'lifi t*' mic; 1 
a division of the g* neral - ! ij«*et . a.*. siiouM nahle u^ 
to point out the hi -t souiees oi ni'tiii* itou and in- 
I’nnnatewi in i gmd to all Us hianel.c • and in order 
to compete our \ ii w , we ha\v. .-till to notnesome 
of tho.se vvoik' which I i at geoei.dly ef ui. matter.*! 
appeifa!nin;» Ihhlmgrajihy . We do n. t know 
any Hook 1 ti.it present' a welt w ritten, judicious, .and 
coiupri hensne oigc.st of these matters ; hut there arc 
several, next rtheiess, which contain mm h curious 
and useful infoi iii.ition in rcguid to tin m. I. 7 he 
Inlrudtuti'jn totfic Kn*m irt/^r of Jjool's ( / " ilutim » in 


Biltliopa- 
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% him Leihnitiana IsiM’ot/irtC Publo a-. .C . ’.•Jinn Classes Scienli/tnttn Onhnandtc, Jh&ior, ct covtradm. 
Win: Vul. V. 
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Uibliojrrr.- RuJierhtnde ) > by M\ Denis, whose Supplement to 
l** 1 *' Muittairc, and Bibliographical fcysf'*m, wo have al- 
1 * i < * Jj * • t . niaily mentioned, is of! his de.*cript:e . The last, edi- 
lion, published at Vienna in 1 TJ^), consi&ts of two vo- 
lumes quarto. It has never been translated from the 
original Herman; and it is to be oh*ci veil, that though 
it heats of the substances, forms, and rlasMiication of 
Books, it vaunot. he coiisidmd as a merely Bihlio- 
graphical work, a large portion of it being devoted to 
thr general 1 Ji dory of Learning. The author, who 
was long principal Librarian of tin* Imperial Library 
at Vienna, died in isos. In < ua many lie ranks high, 
nof only as a Bihliogiapli . t and >:■* ner.il Scholar, but 
ns a Poet. lie was the lir*l who undo hi* coun- 
trymen acquainted wiih t lie Poem*, of (Kmuii, by 
uumus uf a poetical translation, which In* publish* d 
in 1 7 < >S- 1 1 is own poetry ha* much of the ‘-pint 

and manner of the ancient Hauls of the North; but 
he unfortunately choM. hcxtrncU e* tor Ins transla- 
tion of Ossian, — a form of verse not at all Milled io 
tin* genius of the poetry which hears the name of 
tli it Hard. We me told, that bis brodi.r Port. 
Al.singir, who died a vear or two hefoie him. had 
bequeathed Ins Iliad to augment the eianiological 
store.s and s< n mv of I >r Hall ; a destination which 
Denis appeals not at aJ! in have i Dished fo»* Ins own 
head, and to have l'c;md that i: might yet take it ; for, 
b\ hi ^ tv Mam. mi*. I.e • n joined his executors, in \; rv 
positive hniis, j/) *.■,* Ids 1 >f it ! \ inlmmed without 
dMijcuiheimi *.t. ' I/.. .*/ . ' Hi ' fun >cjnplui;ec, mi IX- 

sui sur !a eunnm -am*.- d *s lixrcs, des format*, do* 

' fliunn.-, la muinue de e-imjio u »• line Bibh./thi «pu*, 
Hi,; par H. I‘i ;* , niil, p ih i-iic l in I NOP. ft’ - 
/e . i » / / / / t/t i>: > ,, .i, cuKi jiant 1 c\j*!;c i- 

lion di s prnicqi.iuv h-inu- relit if* a !< Bibiiogiophie, 
di's notices sui le* plus «•■ h* ! uv.-: B:h!n»giaphes ; tf 
i exposition dcs differ' n- *\ steeir* Bihlingnipbiquc* - 
in .‘I vo!s. iSvi/; b\ tht same author. iJibhogi uphy is 
m rtamlx i 1 1 * 1 < ht cd to t his je.ihiMi intis compih r; hut his 
'ague and ext i. tv agunt notions of it ■; object* and lank 
h-nc too often led him into ui da-km m hi> Book*. 


4. Conn (ft: ftiblinpraphU ?, 0U fa seimer dc 77 - 
blwthccnirv ; par (’!. \\ A chard, in .Z vols. svo, pub- 
lished at Marseills in IS(>7« The chic! value, of |> i( 
this compilation consists in its detail.* of the dif- 
ferent systems which haxc been proposed for cla o- 
fyfng Books. We learn from tin- int'-oduction. c L ;t 
M. Francois de Ncufcluteau, whin Minister of th, 
Interior, gave orders that tin* Libr.iiians of all I L> 
Departments should deliver Lectures on Hihhogr.i- 
phy ; but lliaj the plan, which indeed sax our- some- 
what of Bibliomania, entirely faded ; tiu 1 .dnarian.s 
having been found (juite incapable to pjclcit upon 
their vocation. 5, Inf rod at t inn In fh>> Stud;, uf lh- 
hliopr (Lpbi/, in 'rhmk is pn fixed a Mcnm/ror tin' pub- 
lic t .dtCtJ i it's vi ’Ancients; by Thomas Hartwell 
Horne, in •* volumes Nvo, published at Loudon in 
I S 1 4. Tin*, which L the only Kngh*h Bonk of if* 
kind, i.s chiefly translated and emu; did (ioni the 
French Bibliographical Woiks, and wili befiuind use- 
ful to those x\ho have not access tv) them. It con- 
tains foil lists of Wiitcr* on Bibliography and Lite- 
rary Histoiy; anil tin’ fullest nrronnr wo have sum 
of Cataloeue.s of Lihrarii * both Brui-h und f oreign. 

Tin ,'j>. emu ip of early 'Typography, and of tin* 

V";m !'es and Moont , . ,, ;.i , s* oi’tln- early Pi inters, are 
\. i v neatly executed. 

V. <• do not understand what this writer mean!*, 
when !•« di scribes* his Book as intend 'd lor •* an Jn- 
f reduction to the nynnt Sc. an c cf Bihiiogiaphy 
IL» .seem* to have allowed Jumsclf to he uiipn*ed up- 
on, by the vague 'cahdiyc ot‘ lln;*c l icneh Writers, 
wh , churn for this brain h of know h-dgi a ( Jiaracli r 
of va.-thv'v'* which ilot s not belong to »t. Bihlioerapiiy 
Cestuinly present - a pretty wide tit Id of in-juuy, and 
in which there is yet room foi many useiul works, 
but it m;i't appear evident liom the details enntanu vl 
in the present, article, tint this fold has in almost 
every pail hern long cultivated; if riot always xMth 
perfect taste and judgment, vcl with ureat imlnstry, 
and so as to yield very profitable return* tv) thr 
( ommonweahh ol‘ Learning. 


ivH’HAT iMahji; fiMWois XAvrr.it’, celebrat- 
ed a> iiu Anatomist and Physiologist, wax Imrn in 
iVatiLe, at a \»liagc called Thoirctte, on tin* 11th 
of November 1771- (ireat attention was paid 
tv) his education hv iii* father, who was himseh 
n ph\*n ian, and who initiated him at an eai ly r age 
m those studies which were to prepare him more par- 
ticularly for the pi oli -M.m lo which lie had destined 
him. He studied lir*t at the College of N intua, and 
afterwards at a seminary at Lyons; and via- early 
distinguished for that acrivitj of mind and facility in 
acquiring knowledge, wo'ch arc the sure presage of 
gre at attainments at u mature age. (n Mat hem a: its 


and the Physical Science* more especially dependant 
on abstract reasoning, tor which he s| m xxed an- 
nia’kahle predilection. Ji*’ nude rapid pii«gnsj-. He 
aftirwards became pa* -ionatcly fond of N.itmal HiX- 
torv, and devoted all hi.* time to this m w study". 
He had already made considcrubk advances in 
l hi- branch of science, a* be had before done in 
Natural Philosophy and Mathematics, when his ar- 
dour was suddenly checked 1>\ the n flection that, 
lie was t ngagieg in pm-nits that wire l»om <!i. -s 
iu their object, and that were in danger oi ■ .ul- 
ing him toi> far h’om hi.* future pu*!. .-sion, t lu.-«igh 
which alone he a»*piivi* at cilobnty. Ih.ivJing a- 


* Biographic I'utu ryifr. 'Torn. ii. v. Den,*. 
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dicu, therefore, with n singular effort of resolu- 
tion, to his favourite occupations, he applied him- 
sell' at once with great diligence to the study of 
Anatomy and Surgery, under the guidance of Pe- 
tit, who was chief-surgeon to the Hotel Dieu at 
Lyons. It is also curious that, some time after he 
had fully engaged in this course of instruction, he 
experienced a relapse of his passion for Mathematics 
to such a degree, that, yielding to the fascination, he 
resumed his early studies, in which, however, he had 
sufficient discretion to restrict himself within such 
limits as did riot interfere with his medical pursuits. 
Petit soon discerned the superiiM^alents of his pu- 
pil ; ami, although he had sear3ft attained the age 
of twenty, employed him constantly as his assistant 
in his professional labours. The revolutionary dis- 
turbances, which raged with so much fury at. Lyons, 
unloi tunately interrupted his progress, in the midst 
of the flattering prospects which were opening to 
him : and Hying from the horrors of the siege, which 
that devoted city was about to sustain, he took refuge 
in Paris, about the end of the year ITJJ.'L He time 
resumed the course of his professional studies, and 
became the assiduous attendant upon the Lectures of 
the celebrated Default; and in this, as in the for- 
mer instance, betaine, in no long time, the com- 
panion and friend of his instructor. His merit was 
brought to the notice of Dessau] t by an accidental 
circumstance. It had been an established custom 
in ihc school, that the substance of the lecture of 
the preceding day was to he recapitulated, as an ex- 
ercise, before the whole class, by one of the pupils, 
selected for this purpose. It happened one day that 
the pupil on whom this task devolved was absent at 
the time when he was expected to perform it, and the 
Professor asked if any one among jiis auditory w ould 
offer himself as a substitute. Bichat boldly came for- 
ward to volunteer bis services, and acquitted himself 
to the admiration of all his hearers. The subject he 
had to explain was the theory and treatment of frac- 
tures of the clavicle. The exact analysis which ho 
made of the instructions contained in the lecture, the 
copiousness and novelty of his illustrations, and the 
spirit of order and of method which characterized 
the whole of his exposition, joined to the modesty 
with which he stated some doubts, as well as some 
original views which he had taken of the subject, 
revealed at once the extent and vigour of his genius, 
and the expectations which might justly be enter- 
tained of his future eminence in Ids profession. Dex- 
ttiult, in particular, was strongly impressed with the 
superiorit)' In 1 Imd iijamfi'tcd over all his otln r pu- 
pils ; and from tint day he became an lnm.it> 1 in his 
house, and was treated in all respects as ae adopted 
hon. The oppm (unities which fortune thus placed 
within his reach were eagerly employed; and the 
favoured pupil showed himself worthy of the protec- 
tion and confidemce which he received. We find 
him, between the years 1 and 1 7D-0, actively 
participating in all the labours of Dessault : visiting 
his patients both at the hospital and in private, ac- 
companying him every where, as Ins assistant in hi* 
operations, and writing the greater part of his !>-t- 
ters, in unswer to those who consulted him from a 



distance. His exertions by no means dosed with JWcWd, 
the day ; and he jmssed a great portion of the night v 
in assisting to conduct the experimental researches 
on the diseases of bones, in which that able surgeon 
was engaged, and in consulting, previous to each 
lecture, the works of the, ancient authors on the sub- 
jects to which they related. Whatever Dessault ex- 
pressed a desire to have done, and he often required 
more than an ordinary person would have supposed 
it possible to perform, was sure to be accomplished 
within the requisite time by his indefatigable pupil. 
Notwithstanding these multiplied occupations, Bichat 
found means to prosecute his oh j researches in Ana- 
tomy and Physiology, to which he devoted every in- 
terval of leisure lie could seize. The sudden death 
of Dessault, who was snatched from the world in the 
meridian of his fame, was a severe stroke of adver- 
sity to Bichat; but the event, though it deeply af- 
flicted, did not discourage him ; and though it might 
interrupt for a time, did not eventually relax his ef- 
forts at advancement. His first care seems to have 
been to acquit himself of the obligations he owed Ids 
benefactor, by contributing to the support of‘his wi- 
dow and her son; and by conducting to a close the 
fourth * ohmic of Default's Journal ile. ('hirurgie* 

To this volume he subjoined a biographical memoir 
of its author, in which he pays a just tribute to his 
mint. Ilis next object was to reunite and digest 
in one body the different surgical doctrines which 
Dessault. had advanced in fugitive papers, published 
in various periodical works. Of these he, in 17JJ7, 
composed a work, in two volumes octavo, entitled 
(Ei tv res Chi rur picnics de Dessault) ou Tableau <lc sa 
Doctrine, cl dc sa Euitiquc. dans Ic Traitement des 
Maladies Externcs : a work in which, although he 
professes only to explain the ideas of another, he de- 
velops them with the clearness and copiousness of 
one who is in perfect possession of the subject winch 
he treats. He was now at liberty to pursue the full 
bent of his genius, and soon arrived at those com- 
prehensive and masterly views of Phjsiology, which, 
when afterwards developed in his writings, gained 
him so much applause. Undisturbed by the storms 
which agitated the political world, he pursued with 
steadiness the course he had meditated, and direct- 
ed his more immediate attention to Surgery, which 
it was then his design to practise. Wo meet with 
many proof's of his industry and success, at this pe- 
riod, in the Hce.it oil dr la <SV life Medicate d Emu- 
fatit/ii) an *»<-;ociation of which Bichat was one of 
the most /imIous and active members. Three me- 
moirs which he communicated, were published by 
the Society in the first, describing an im- 

provement in the instrument lor trepanning ; tin se- 
cond, detailing a new process, which lie devised for 
the ligature of polypi; and the third, in the distinc- 
tion to be observed in fractures of the clavicle, be- 
tween those eases requiring the assistance of urt, 
and those in which its interference would be of no 
avail. In 1 75>7> we find him undertaking the ardu- 
ous task of instructing others, which lie commenced 
by a course of anatomical demonstrations. Not ex- 
pecting any great number of pupils, he had hired a 
small room for the purpose ; but his merit as a 



aieh&t. teacher soon attracted a crotfd of auditors ; he was 
obliged to enlarge his theatre, and was also encour- 
aged to extend the plan of his lector: \ and to an- 
nounce what had hitherto never bofen attempted by 
one *o young and inexperienced, a course of opera- 
tive surgery. If the boldness of the enterprise was 
calculated to excite surprise, his success in the exe- 
cution of it was still more astonishing. His reputa- 
tion was now fully established, and he was ever alter 
the favourite teacher with the students who resorted 
to the capital* In the following year, 1708, 
gave, in addition to his course on Anatomy and ope- 
rative Surgery, a separate course ofThysiology. But 
the exertion of speaking, which these numerous 
courses of lectures, all of which he conducted at the 
same time, required, was more than his frame could 
bear ; and a dangerous hajinoptysN, with which he 
was seized in the midst of his labours, obliged him 
to interrupt them for a time, and warned him that 
there are limits to human strength. But the danger 
was no sooner passed, than the lesson seems to have 
been disregarded ; lor we find him plunging into 
new engagements with the same ardour as before, 
lie hail now scope in his physiological lectures for a 
fuller exposition of his original views in the animal 
economy, which were no sooner made known to his 
pupils, than they excited much attention in the me- 
dical schools at Paris; and he was induced to pub- 
lish them in a more authentic form. Sketched 
of these doctrines were given by him in three pa- 
pers contained in the Memoirs of the Socicir MrJi - 
calc d' Emulation. The first is on the synovial mem- 
branes; in which he gives a more clear description 
of the organ ttyit secrets synovia, a fluid, the origin 
of which had been a nutter of much controveisy. 
The next contains an account of the membranes of 
the human body in general, which he considers a- 
part from the organs they invest and support, and 
which they serve to supply with vessels; and regards 
as performing offices in the economy distinct from 
those of the organs with which they arc so connect- 
ed. His last memoir relates to the symmetry, which 
is so remarkable a feature in all those parts of the 
body that are the instruments of the animal func- 
tions, and which establishes so exact a similarity be- 
tween l he limbs anil organs of sense on each side of 
the body ; while, on the other hand, no such regu- 
larity can he traced in the forms and dispositions 
of the viscera, which, like the heart, the stomach, 
liver, and other organs of assimilation, are subser- 
vient to the vital functions. He even assumes this 
difference as the foundation of a marked distinction 
between these two classes of functions ; the one, 
being common to all organized beings, he denomi- 
nates organic ; the other, as exclusively pertaining 
to animality, he denotes by the name of animal 
'.motions. The doctrines contained in these me- 
moirs were afterwards more fully developed in his 
T ruffe sur lea Membranes, which appeared in 1800, 
and whicli immediately drew the attention of the me- 
dical world both at home and abroad. Some time 
previous to this, he gave to the public a small work, 
in which ho endeavoured to bring together, in a con- 
densed form, the lessons of Dessauit relative to the 
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r g . be Urinary passages * in the notes to this BMiau. 
volume^we may perceive the germ of many of those 
views which were peculiar to Bi<:h&t. 

His uext publication w^s the Recherches Physio - 
lagiques sur la Vie et surla-Mfirt , in 1800, which 
consists of two distinct dissertations, in the first, 
he explains at still greater length titan lie had pre- 
viously, done, his classification of functions, and is at 
pains to trace the distinction between the animal 
and organic functions in all its bearings. In the se- 
cond, he investigates the connection between life 
and the actions of the three central organs, the heart, 
lungs, and brain, OJfewhiuh its continuance so essen- 
tially depends. But the work on which he bestow- 
ed the most attention, and which contained the 
fruits of his most profound and original researches, 
is the Anatomic Generate, which was published in 
four volumes octavo in 1801. It is founded on his 
classification of the parts of the body, according to 
their intimate structure ; in order to establish which, 
he decomposes the animal machine, not merely into 
the larger pieces of which it is formed, but into the 
organic elements that constitute them. Of these 
elementary parts or textures, as he terms them, into 
which every organ may be ultimately analysed, he 
enumerates twenty-one different species, lie con- 
ceives each of these textures to possess a peculiar 
modification of vitality, from which it derives those 
properties that distinguish it from dead matter, and 
that give rise to all the phenomena of the animal 
economy, both in a healthy and diseased state... 

Before Bichat had attained the age of eigKt-and- 
twenty, he was appointed physician to the Hotel 
l)ieu, a situation which opened an immense field to 
his ardent spirit of inquiry. In the investigation of 
diseases, he pursued the same method of diligent ob- 
servation and scrupulous experiment, which had cha- 
racterized his researches in physiology. .He learned 
tlit ir history, not from hooks, but by studying them 


at tlie bedside of his patients, and by accurate dis- 
section of their bodies after death. He engaged in 
a long series of examinations, with a view to ascer- 
tain the exact changes induced in the various organs 
by diseases, which he conceived, in every instance, 
primarily to affect some one of their constituent tex- 
tures, while the rest did not suffer any change, un- 
less b\ the supervention of some other disease. In 
the prosecution of these inquiries, he had, hi less 
than six months, opened above six hundred bodies. 
As intimately connected with the practical cxeicise 
of the healing art, lie was anxious also to determine, 
with more precision than had hitherto been attempt- 
ed, the effects of remedies on the body. It must be 
confessed, that our knowledge of the operation of 
remedies is, for the most part, extremely vague and 
conjectural ; and it appeared to him an object of 
great importance to rescue this branch of science 
from the uncertainty in which n multitude of points 
relating to it were still involved, by applying to it the 
same methods of inductive reasoning us have, in 
other sciences, been attended with so much success. 
The basis of the inquiry was to be laid by collecting 
a sufficient number of facts to admit of their being 
compared and generalized. A large hospital could 
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UirJii t alone furnish the means of conducting such an in- 
JtiJi'ri'p' V(>!, £ ftt * on • « ,,( l Bichat eagerly availed himself of 
1 ^ the opportunities which his appointment at the Hotel 
Dieu now afforded him, of instituting on these sub- 
jects u series of direct experiments on a very exten- 
sive scale. lie began by giving singly different me- 
dicinal substances, and then watching attentively the 
phenomena that, ensued. He then united them in 
various ways, first joining two together, then three, 
and m> proceeding to more complicated combina- 
tions; and observed the particular changes in their 
mode of operating, which resulted from their being 
thus combined. .So wide a range of experiments, it 
is evident, could not ha\e been conducted without 
assistance ; and he selected forty of his young pupils 
to aid him in collecting the requisite observations, 
lie had already, in this way, procured a vast store of 
valuable hiaterials for his course of Lectures on the 
Materia Mediea, the completion of which was un- 
fortunately prevented by Ins untimely death ; but a 
great part of the facts were subsequently published 
in the inaugural dissertations of his pupils. Latterly, 
he had also occupied himself with framing u new 
classification of diseases. 

During these arduous vocations, he never lo^t 
sight of his anatomical pursuits, and had commenced 
a new work on the subject, in which the organs were 
arranged according to his peculiar classification of 
their functions, under the title of Anatomic Descrip- 
tive, He lived only to publish the two first volumes 
of thip work. It was, however, continued on the 
same plan, and completed in three volumes more, by 
Messrs Buisson and Roux, who had been his most 
active assistants, anil who appear to have been per- 
fectly master of his ideas on the subject. ilia death 
was brought on by a fall from a staircase at the Ho- 
tui Dieu ; and although the accident did not at first 
appear serious, it excited so great a degree of fever, 
that his frame, already exhausted by excessive labour, 
and enfeebled by constantly respiring the tainted air of 
the dissecting-room, in which he lmd latterly passed 
the greater part of his time, sunk under tlve attack. 
He died July 22, ] 80S, universally regretted by his 
pupils, and attended to tlie last by the widow of his 
benefactor, from whom he had never been separated. 
Every tribute of respect was paid to his memory ; 
his funeral was attended by above six hundred ofhis 
pupils, nnd by a number of the Physicians in Paris. 
His bust, together with that of Dessault, was placed 
at the Hotel Dieu by order of the First Consul, in 
joint commemoration of the man under whose fos- 
tering protection so bright a genius was first brought 
before the public, and of the pupil who nobly emu- 
lated the fame of so great a master. We cannot, 
indeed, refrain from admiration, when we contem- 
plate all that Bichat has done in his profession in so 
short a period of time, nor sufficiently lament that a 
career so auspiciously begun, should, at the age of 
thirty, have been so suddenly and prematurely ter- 
minated. (w.) 

BILFINGER (Geoiuje Bkkn.aiu)), horn s.'ld 
January 1 6 Q 3 , at Cimstadt in Wurtemburg, acquit d 
considerable celebrity as a Philosopher and Statesman. 

His father was a Lutheran minister. By a singularity 
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of constitution, hereditary in his family, Bilfinger 
came into the world with twelve fingers on hjjs hands, 
and twelve toes. An amputation happily corrected 
tins deformity. Bilfinger, from his earliest years, 
discovered tixe greatest inclination to learning, and 
made himself remarkable by his fondness for medita- 
tion. lie studied in the schools of Blanbeuern and 
Bobenhausen, and afterwards entered into the Theo- 
logical Seminary of Tubingen. The works of Wolf, 
which lie studied in order to learn Mathematics, soon 
inspired hihi with a taste for the Wolfean Philosophy, 
and that of Leibnitz ; a passion which made him ne- 
glect, for some time, his other studies. Returning to 
Theology, he wished, at least, to try to connect it 
with his favourite science of Philosophy, and in this 
spirit composed a tract, entitled, Dc Deo , Anima , cl 
Munch . This work, filled with new ideas, met with 
great success, and contributed to the advancement of 
the author, who was appointed soon after to the office 
of Preacher, at the Castle of Tubingen, and of Reader 
in the school of 'rheology; but Tubingen was now be- 
come too small a theatre for him. lie obtained from 
his friends, in j 7 I «), a supply of money which ena- 
bled him to spend some time at Halle, in order to 
pursue the lessons of Wolf, and after two years of 
study, he returned to Tubingen, where the VVolleun 
Philosophy was not yet in favour. He found his 
projector* there cooled, saw' his lectures deserted, 
and perceived himself shunned, front the dislike of 
hi* new doctrine*; his ecclesiastical views also suffered 
from it. This unpleasant situation lasted almost 
four years, when Iu* received, by the intervention of 
Wolf, an invitation to go to Petersburg, w here Peter 
1. wished to appoint him Professor «of Logic and 
Metaphysics, and member of his new Academy. 
Tie was received in this city, where he arrived in 
172,5, with the consideration due to his abilities. 
The Academy of Sciences of Paris having proposed, 
about this time, the famous problem, on the cause of 
Gravity, Bilfinger gained the prize, which was a 
thousand crowns. The reputation of this success 
was spread abroad among all the learned of Eu- 
rope. All the journals repeated it; and the Duke 
Cluirles Edward of Wurtemburg, finding that the 
author of (his admired Memoir was one of his sub- 
jects, hastened to rocal him into his dominions. 
The court of Russia, after having made some useless 
attempts to derain him, grant'd him a pension of 
four hundred Horins, and a present of two thousand, 
in reward of an invention reiutive to the art of for- 
tification. He quitted Petersburg in 1 7-31- Re- 
turned to Tubingen, Bilfinger soon excited consi- 
derable attention iu that quarter, both by his own 
lectures, and by the changes which he introduced in 
the school of Theology. The whole University pro- 
spered under his care ; and this establishment is con- 
ducted to this day according to his excellent regula- 
tions. Without overturning any thing in the founda- 
tion of Theology, he succeeded in applying his sys- 
tem of Philosophy to this science, exhibiting, it is 
said, in his deductions, and in his proofs, a method, 
a justness, and a clearness, which bespoke a mind 
long exercised in deep and rigorous investigations. 
The Duke Charles Alexander, who succeeded 
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Itftfittgtr. Edward/ had already btitd OCC&fcion to appr$Cifc|* 
hia talents, and put them to use. At the time 
. when lie carried on the war in 8c r via, he’ main- 

tained a regular correspondence with Biifinger, 
who had long been known a* $n able Engineer, 
and had, indeed, made some improvements of value 
in the received system of Fortification After liis 
return to Tubingen, lie had frcqiunt conversations 
with the Professor on diffeient subjects of admi- 
nistiation, and appointed him, in 1735. Privy-Coun- 
sellor. Tin’s nomination was not a simple hono- 
rary title. Biifinger saw himsc If raided at once to a 
powt r almost unlimited. He 1 i sistt d <*omc time a pro- 
motion, which he did not think liini'eli (juahfied to sus- 
tain. In a< eeptmg office, ln^ first care was to acquire 
all the knowledge tu ce^^arv to the discharge of its du- 
ties. lie employed almost two years in assiduous 
labour to instruct himself thoiou»lil\ in the statistics 
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- Ifefljbi “ AH hi» time was f 4o»§Wated to some serious JiiHfcgtfc,' 
Occupation, with the exception of one hour in the 
evening, which he employed in making and receiving 
visits, His greatest enjoyment was in cultivating 
his garden. A warm and strong friend, he gave 
many proofs of gratitude to those protectors, who 
had generously assisted him in his studios* He has 
been reproached with being irascible; b*ut in spite of 
some slight blemishes, the memory of Biifinger will 
be always dear to his countrymen, and honoured by 
all (rei mans. Wurtemberg reckons him among the 
greatest men which she has produced, and proposes 
him a* a model to her statesmen and her men of let* 
tct>. He was never married, and left no issue. He 
diul at Stuttgart the 18th of February 17,50. His 
works, besides various Papers published in the Me- 
moirs of the St Petersburg and Paris Academies 
of Science, are : 


of the country, in coiiMilrung its political situation, 
its constitution, its interests, and became, at the end 1 . Divputalio tie Uarmonid prmtabilitd , Tubingen, 
of ail this study, one of the most enlightened mini- 1721, in 4to. 

sters that his country had yet produced. Billin- 2. De I la) mania Animi ct Corporis Hurnani maxi* 

ger was placed m a Mhntion too elevated not to pterstabdifd C ommentatio Hypothetical Frnncfort 
excite jealousy and hatred. He felt it, and wish- on the Main, 1 723, in 8vo. This woik was inserted 

ed to (put the ministry ; but the court refused to in the Lx purgatory Index at Borne in 1734. 

receive his resignation, soon after the tender of ft* Ih Online rt Permnsume Malt, prtciipue Mo* 

which, the Duke diid. Hilling' r experienced from mils, Coinnn ntafio Philosophic a , ibid 1724, in 8vo. 
his successor all the consideration and all the 4, Spmmtn Doctuncr Veter urn binarum M oralis 

fnendship which lie had expmiiued in the he- cl Pohtmv, Francf. 1721, in 4to. 

ginning of Ins career. ftecemd into a confi,- .5. Dissert alio lhstonto mtaptuca dc Speculo Ar* 

deuce without bounds, he had the power to rea- chimedis , Tubingen, 172.5, in Ito. 
lizc without obstacle, those pirns of ndministia- (>. Dduculutiones Philosophic# de Deo , Atumd 
tion with which the most enlightened patriot! m Humana, Man do, el Generahbus llnum Ajfectioni * 

had inspired him. WurUmbiig still feels the happy bus, ibid. 172.5, m 4to. 

influence of his ministiy. Coimncuc, public in- 7- Hit fume )• ct Hulmanni EphtoLv de Uarmonid 
stun tion, agriculture, were p.oteckd and nine- Piastubtli/d, 1728, in Ho. 

Jiorited by his rates. 'I lie culture of the vine, S. Disputatro de batata el Legibus Studit in The- 
of so much importance in this imtnhy, was one of ot j< f i<) Thctia , ibid. 1731, in 4to. 
the principal objects of hi* attention. Wrought not <) Disputntio de Cultu Dei Rational /, ibid. 1731. 
to iom« t tint he was the original uithor of that stnct 10. A oUe Breies in Ben . Spinas# Mcikodum Ex - 

union which has long united \\ mtunherg and Prussia, phmndi Sittpluras, Tub. 1732, in 4to. 

ami of the mipoitance to which the heieditary Prince 1 1. Dc Mysteriis Christian# Fulei ( ieneratim Spec- 
if Wiutcmhtrg was-raistd at tile court of Beilin, luiis Snmo , Re citatum 1732, Tubingen, 1732, in 4to. 
In 17 " 7 , the l3uke nominated him President ol his 13. Lh men! a Phystces, Leipzig, 1712, m Bvo. 

consistory, and Secretary of the grand Order of the 13. La Citadelle Coupee, Leipzig, 1730’, *in 4 to, 

rhace. lie w'uh also Curator of the University of 

Tubingen, and member of the Boyal Academy of See Biographic Utmnscllc , Tom. IV. (z.) 
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Hills of KlLLS OF MORTALITY arc abstracts from pa- 
Moitality. registers, showing, as their name imports, the 
numbers that have died in any parish or place during 
certain periods of time, as in each week, month, or 
year ; and are, accordingly, denominated weekly, 
monthly, or yearly hills. They also include the num- 
bers of the baptisms during Lhe same periods, and 
generally those of the marriage's. 

What "ha-, been advanced on this subject, under the 
head Moktai.itV, bills of, in the Encyclopedia, 
appears to have been taken from Dr Price’s Observa- 
tions on llcvenionnry Payments ; and is designed 
principally, to explain the method of constructing 
'rabies of Mortality from such Bills , which shull ex- 
hibit the law according to which human life wastes 
at every age, and shall enable us to determine readi- 
ly, the probability of its continuance from any one 
age to any other; a subject w hich will be treated in this 
Supplement under the head Mom ylity, law of. 
ihL ' <,b >' ets of the present article are these : — 
this Article p; rs ^ to g| vo a brief history of the principal things 
that ha vi; been done in this way, which may suffice 
for such as arc not disposed to go further into the 
subject, and may, at the same time, indicate the best 
sources of information to those w ho lake more inte- 
rest in it. 

As both mortuary registers and enumerations of 
the people are much more valuable when combined 
than when separate, we shall also notice some of the 
principal enumerations, the results of which have 
been published. We shall then point out some of 
the principal defects in most of the published regi- 
sters and enumerations ; and, lastly, shall submit some 
forms, according to which, if enumerations be made, 
and registers kept, they will be easily convertible to 
useful purposes. 

History, The ancients do not appear to have kept any exact 
mortuary registers, ut least no account of any regi- 
sters of that kind, with the ages of the deceased, have 
comedown to us ; and although, in the Roman Cen- 
sus, first established by Nkuvius Tullius, both the 
ages and sexes of the people were distinguished, we 
have no exact account of these particulars in any 
one of their enumerations. 

indeed, the principal object of the census among 
that warlike people, was the levying of men and 
money for the purposes of conquest; the dural ion of 
human life appears to have occupied very little of 
their attention, ami their proficiency in the .science 
of quantity was not sufficient either to show them 
what the necessary data w’ere, or to enable them to 
draw just inferences from them, had they been in 
their possession, 

A good account of what the ancient Romans did 
in this way, witn references to the original authori- 
ties, may be found in the Italian translation of M. 
Dcmuivres Treatise of Annuities on Lives , by Gaeta 


and Fontana, which was published at Milan , in 8vo, Hills of 
in the year 177<). (Discorso Prelim inure. Parte :/.) Mort ality. 

The keeping of parish registers commenced in 
England in the year 1/538, in consequence of an in- 
junction issued in that year by Thomas Cromw'ell, 
who, after the abolition of the Pope’s authority in 
this kingdom, in the reign of Henry VI 11., had been 
appointed the King’s vicegerent in ecclesiastical af- 
fairs. 

Some parish registers in Germany appear to have 
commenced with the sixteenth century; and in the 
Got flic he Ordnnng of Sussmilch (T. 8. S. 23.), we 
are informed, that at the time of Lord (’romweirs 
injunction, they had already old registers of that 
kind, both at Augsburgh and Rrcslaw. However, 
the extracts he has given from the Augsburgh re- 
gisters do not go back further than the yew 1 />()!, 
nor those for Rrcslaw beyond 1555. About the be- 
ginning of the seventeenth century, such legist erg 
appear to have been established in most parts of Eu- 
rope , but it wan not iy»til the year Hi(>2 that they 
began to attract public notice, and to he considered 
as the sources of valuable and inteicsting informa- 
tion. In that year, John Ciraunt, a citizen of Lon- Mr Grauut. 
don (afterwards an officer in the trained bands of 
the city, and a Fellow of the Royal Society ), publish- 
ed his Sutural and Political Observations on the Bills 
of Mortality , principally those for London. The 
London bills, or accounts of baptisms and burials, 
appear to have been occasioned by the plague, and 
to have been begun in the year 1/592, a time of great 
mortality. They were afterwards discontinued, but 
w'erc resumed in 1603, after the great plague of that 
year. They have ever since been continued weekly, 
and an annual bill also has been regularly published. 

In 1629, the number of deaths by the different dis- 
eases and casualties, were first inserted in them, also 
the distinction of the sexes; and these have been 
continued ever since. But it is in’ the totals only of 
the baptisms and burials that the sexes are distin- 
guished in these bills. They do not show how many 
of each sex died of each disea.- , neither have they, 
since J7^S, wheu the distinction of the ages of the 
(lead was firrt introduced, shown how many of each 
sex died in each interval of age, but only the total 
number of both sexes. 

This book of Graunt’s, although the first, is also 
one of the best that have been published on the sub- 
ject. It contains many judicious observations on the 
imperfections of the bills, on the proportions of the 
deaths from different diseases and casualties, and on 
their incicasi and decrease, with the probable causes 
of such fluctuations. He also observed, that “ the 
more sickly the years are, the less fecund or fruitful 
of children also they be.’* 

Besides the London bills, he gave one for a coun- 
try parish in Hampshire, in the first edition’ of his 
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A Bitt »Qf bookj W, ul ftft a{>pfendix td the later editions, two 
# tylortaliiy. others, one for Tiverton, the other for Crftnbrpok in 
s ^V^ ; Kent, frith a few observations oh foreign bills. He 
almost always reasons justly froiife his data ; but, as 
these were very imperfect, in his endeavours to draw' 
more information from them than they could supply, 
he 1ms sometimes fallen into error. 

Even in this enlightened age, when a much greater 
proportion of the people devote a portion of their 
leisure to the acquisition of knowledge .than in 
Graunt's time, subjects of this kind have but few' at- 
tractions for the generality even of reading men, 
who cannot endure the fatigue of thinking closely 
for any length of time. The author, accordingly, 
expected his readers to he rather select than nume- 
rous, and was ambitious of that distinction, as ap- 
pears by the motto he prefixed to his work, 


-Non, me ui uiirelur Tuilm* laboro , 


Contmtu* panels Lcctmbus.- 

Thc book was, however, favourably received by 
the public, and went through five editions in fifteen 
years, the two first in (to, the three others in 8voj 
the last of them, published in 1676, two years alter 
the author’s death, was edited by his friend, Sir Wil- 
liam Petty , who, in consequence of having sometimes 
spoken of this edition as his own, lias by some writers 
been erroneously considered as the author. 

GrauntN observations, like all others of a similar 
kind, by showing the usefulness of parish registers 
and bills of mortality, contributed to form a taste for 
these inquiries among thinking men ; and, conse- 
quently, to improve both the registers and the hills 
derived from them ; so that, from his time, the sub- 
ject has been continually cultivated more and more. 
Parish registers, in most parts of Europe, have been 
kepi with more care; ami a succession of works of 
considerable merit, have been published on the sub- 
ject, containing an impoitant part of the natural and 
political history of our species, and affording valua- 
ble materials for the science of political economy. 

The principal of these works we proceed to give 
n short account of, in the order of their publica- 
tion. 

As the ages at which the deaths took place were 
not inserted in the London bills till 1728, Captain 
Gruimt could not avail himself of that important in- 
formation, but made a fruitless attempt to determine 
the law of mortality without it. 

Dr Halley. The Ureslaw bills appear to have been the first 
wherein the ages at which the deaths took place were 
inserted, and the most, important information which 
Bill* of Mortality can afford, was first drawn from 
them by Dr Ilalley ; who, in I *>5W, constructed a ta- 
ble of mortality for Brcslaw from these bills for the 
five preceding years, and inserted a paper on the 
subject in the Philosophical Transactions, No. !<)(>. 

In lfjji.q, Dr D.ivcnant, in An Essay upon the pro- 
bable Methods of making a Ptojile Gainers in the 
lift fiance of' Tmd* . publish* d some extracts from 
Natural and Political OL.n cations and Com Injuns 
npp'i the Si it ft: and Condition of England, by per- 
mission of their author, Gregory' King, Esq. Lancas- 
ter In raid, who had completed them in Jf>y(>, though 
VOL, iJ, JPAHT II, 
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they still remained in raaftoserfyt ; mul the whole of Bills of 
this very curious production was published by Mr M ■ortallty. ^ 
Chambers at the end of his Estimate in 1802. Mr 
King derived his information from the poll-books ; 
from actual observations in particular places ; hom 
the assessments on marriages, births, and burials ; 
and from the parish registers. Many of his conclu- 
sions agree surprisingly well, considering the time he 
wrote, with those which are the results of a hun- 
dred years of further observations and inquiries. He 
had access to much better data than Graunt, And 
his conclusions are more accurate ; but ho docs not 
explain so fully how he arrived at thorn. 

Eroin the publication of Davenant’s easily, above m. Keise- 
mentioned, nearly forty years Jiad elapsed without boom, 
any thing further being done in this way, when M. 
Kcrseboom published an essay, in the Dutch lan- 
guage, on the probable number of people in Holland 
and West Friesland, which lie deduced from the 
Dills of Mortality (Hague, 1738, 4to) ; and two 
others in 17 Ml and 171*2 : an account of the first of 
these three essays may be seen in the Philosophical 
Transaction v, No. 450, and of the two others in No. 

468. 

In 1742 was published the first edition of the ce- j. p. Siiss- 
lebratcd work, untitled Die (Tbtllichc Ordnvng in den milcin 
Vvrdndentngcn dcs menschlichen Gesc/dechls a as tier 
( iclmrt , dem lode und der Fortpjlanzung dcssclben 
crxviesa? von Johann Peter Nu^sinilch. The second 
edition appeared in 1761, enriched with the mate- 
rials which had been laid before the public through 
various channel* in the interim ; the Ihiid in 17 65, 
and in 177J a fourth edition of the two volumes of 
Sii*HiniIch was published by Christian Jacob Ban- J Baumann* 
maun, to which this editor himself added, in 1770, a 
third volume, consisting of additions to the other two, 
and remarks upon them, with many new tables, and 
a copious index. The last edition of this work was 
published in 1798, but it does not appear to have 
been augmented or improved since 1776. It con- 
tains long dissertations on every thing not mathe- 
matical connected with the subject, and, besides 
original information, includes the substance of all 
the other publications on it previous to 1770; with 
an immense collection of materials, which, when 
borrowed, are often better arranged and render- 
ed more convenient for reference, than they will 
be found to be in the works they were extracted 
from ; besides, the original sources of information 
are always referred to, and these advantages, with 
that of a full index, render it a valuable work lor 
occasional reference. The three thick Svo volumes 
contain upwards of 2.100 pages, closely p.hiteil 
with a small type, and the tables alone occupy 380 
pages. 

In 1746 w'as published the Essai of M. l)opar- ^ TJopar- 
cieux, which has been already mentioned in t hi* hi^-ci-ux. 
toricul introduction to the article Annuitils in this 
Supplement; information much wanted on this sub- 
ject, was there given in a very clear and popular 
manner, and the work no doubt co.iti United greatly 
to the advancement of the science. It piohabiy had 
some inHiKoec in promoting the establishment of 
what is called the Taint tv. irket in Sweden, which 

U<] 
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Hill* of took place iti 1749, and of which we shall have oc* 
Mortality. CAli j 0l) to take further notice presently. 

- In 1750 appeared, in 8vo, Netv Observations na» 

x ,or ' lural, moral , civil, political , and medical , on City , 
Town, and Country Bills of Mortality ; In which are 
added , large and dear Abstracts of the be\t Authors 
who hare written on that subject ; with an Appendix 
of the Weather and Meteors , by Thomas Short, AI.D. 
which he lmd “ had on the anvil*' for eighteen years, 
us he informs us in the Preface to his History of Air , 
Weather , Av. This author, with incredible labour, 
collected extracts from the mortuary ami baptismal 
registers in a great muny market-towns and country 
parishes in England, chiefly in the northern counties, 
in almost every variety of soil and situation, amftc- 
dueed them into tables in various ways, so as to 
enable him to draw useful inferences from them. 

lie informs iu, that Lord Cromwell's injunction in 
15, was hut little regarded in many places till the 
year 155,9, when another was issued for the same 
purpose bv Queen Elizabeth; nevertheless, he had 
procured several exact country registers, commen- 
cing with I58H, and continued, without one eha.on, 
for more than two hundred years; and the reghters 
before Kil l*, he considered to he much more valuable 
than afterwards, cm account, of the increase of dis- 
senters from that time. He likewise procured both 
the numbers of families and of souls in neven of the 
inarket-tow'iis, and fifty-four of the country parishes, 
for which he had registers; and thus arrived at sa- 
tisfactory information on several points, which, till 
then, had been very imperfectly understood. Put 
the sexes were not distinguished in his enumera- 
tions; neither were the ages, in any of the enume- 
rations or registers lie has given accounts of, except 
in the London Bills of Mortality, and what he has 
taken from Dr Ilallev, respecting those for Bres- 
lau'. 

Although Dr Short took so much trouble in col- 
lecting materials, and has generally reasoned well 
upon them, he has shown but little skill, and does 
not appear to have taken much pains in communi- 
cating his information to his readers; so that it costs 
them considerable labour to find what they want, es- 
pecially in his tables ; and when found, to under- 
stand it. 

Mr Morris In 1751 was first printed a tract by Corhyn Mor- 
ris, entitled, Observations on the past growth and 
present stale of the City of London, with the most 
convenient and instructive tables of the London bills 
that have been printed : they contained the annual 
baptisms and burials from the year IfiO.'l, the num- 
ber of annual deaths by each disease from H>75, and 
of each age from 17 ^ 8 ; all brought down fo tile year 
1750. This tract was reprinted in 1758, with a con- 
tinuation of the tables to the end of 1757; these 
aiso contain useful annual averages and proportions. 
Mr Morris's observations are generally very judici- 
ous, but he was one of those authors who appear to 
have laboured under much misconception w ith re- 
gard to the evils to be apprehended from the mor- 
tality of London, and what they considered to be 'is 
baneful effects in drawing recruits from the country. 
These writers did not perceive, or did not sufliciuitJy 
consider, that the natural procreative power is much 


more than adequate to supply any waste of that kind, Bills of f 1 
and that the real obstacle to the increase of th£ peo- Mortality J 0 
pie, is the limited rheans of subsistence. This 
been observed by Dr Holley in his Further Const - 
derations on the Breda u.' Bills of Mortality (Phil, 

Trans. 1693 ), though it there also appears, that he 
had not hufliciently considered the mode of its ope- 
ration : this was first fully illustrated by Dr Franklin 
in his excellent Observations on the Increase of Man- 
kind, Peopling of Countries, Sic. written in Philadel- 
phia in J 751, the same year in which Mr Morris’s 
pamphlet was first published. The author also point- 
ed out in that pamphlet, material defects in the Bills 
of Mortality, and proposed a better method of keep- 
ing them, not only in London, but throughout the 
kingdom. This gave occasion to a paper by Mr 
•Tames Dodson, which was inserted in the Vhiluso- Mi Dodson. 
phitai Trunsaitions for that year (1751), wherein he 
showed the importance of their being so kept as to 
afford the mean.* of valuing annuities on lives, and 
proposed other alterations which appeared to him 
calculated to lit them for the purpose. 

Nicolaus Stru\ ck of Amsterdam, who, in his In- Nirokt.ii 
traduction to (leneral Geography , published there 
17K), had inserted ( Gissnigcu over den slant van 7 
Menschelyk Geshgt) Conjectures on the State of the. 

Human Spirits; published at the same place in 
1753, n quarto volume, the tirst half of w'hich is as- 
t norm mien!, the other pJH> pages) is entitled ( Mader 
Ontdckkingcn noopen s’ den stunt van het Mcuschclyk 
Grslagt), Fuvthei Discoveries concerning the State of 
the Human Species, It. contains statements of ac- 
tual enumerations of the people in many Dutch vil- 
lages, principally in North Holland, wherein the 
sexes are distinguished, and the numbers in child- 
hood, celibacy, marriage, and widowhood; but with 
respect to their ages, it is only stated for each sex, 
how many were under ton years, and how many of 
the unmarried were above that age; except in two 
instances, wluvin the number of each sex is given 
in each interval of five years of age, from birth lo 
the extremity of life: they amount altogether to 
tiV-JH, of whom not one was above the age of 85, 
and on!> four above 80. 

lie gem rally gives, for ea h place, die names and 
professions or occupations of the persons who made 
the enumeration, and the precise day on which it 
was made; or if it occupied the parlies more days 
than one, those on which it was commenced and 
completed *»»e given; a practice which shows a laud- 
able solicitude about particulars, and u title to our 
confidence, the want of which wu have great cause 
to lament in too many other writers. 

Extracts from many parish registers are also given ; 
in these, too, the ages are seldom noticed ; but in a 
few cases they are given very minutely, especially in 
that of Westzaandam, for which, the numbers who 
died in each interval of five years of age, from birth 
to the extremity of life, are given; also the number 
in each year of age under fifteen, the number in 
each month of the first } car of age, even the num- 
ber that died in the fiist hour from birth, in the first 
twenty-four hours, and in each day of the first week 
of their age. During a term of nineteen years, the 
whole number of deaths thus registered was ; 
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Hills of biit the sexes vere^dt distinguished under fifteen 
ortality. y ears of age, which Stl-uyck himself lamented. The 
wor jt aJgo contains much information respecting the 
population and pariah registers o f* Amsterdam, Haar- 
lem, &c. with sonic accounts of other countries, and 
of other works on the subject. 

Dr Birch. In 1759 was published, at London, in 4to, A Col- 
led ion of the Yearly Bills of Mortality, from 1657 to 
1758 inclusive , together with several other Bilk of an 
earlier date; to which were subjoined Captain Graunt’s 
Obsei rations ; Another Essay in Political Arithmetic , 
by Sir William Petty ; the Observations of Corbyn 
Morris, list/. ; and A Comparative View of the Dis- 
eases and Ages, with a Table of the Probabilities of 
Life for the last thirty years , by J. P. Ksq. F. It. S. 
This is a valuable compilation, and bus been gene- 
rally attributed to Dr Birch, the Secretary and His- 
torian of the Royal Society ; the preface is very ju- 
dicious, and contains a good deal of information. 
For the following history of this publication, the 
author of the present article is indebted to the 
kindness of Dr Hcberdcn : — 

4< The bills were collected into a volume by his 
father, the late Dr Ikbcrdcri. lie procured like- 
wise, observations from several of his friends, rectors 
of some large parishes, or others likely to give him 
information ; particularly from Bishop Moss, Bishop 
(ireen, Bishop Squire, and Dr Birch. These, to- 
gether with some of his own remarks, were thrown 
into the form of a preface ; and the; whole was com- 
mitted to the care of Dr Birch. To make the cal- 
culations which appear at the end of the book, Dr 
Ileberden employed James Postletliwayt, Fsq. a 
very distinguished arithmetician.” 

M. Mm- Jn the year 1766 , this branch of knowledge was 
sjuum*. enriched with new materials, of more value than all 
that had previously been laid before the public* 
These were contained in three publications, of which 
we shall first notice the Ueehcrahe $ sur la Population 
de.s gem' rallies \l 9 Auvergne, de Lyon , dc Rouen , vt de 
t/nefqucs Provinces ct l ilies du Roynnme . Par M. 
Mess a nee, lleceveur ties Tallies de t Election dc Saint 
Etienne. 

Most of the political writers in France, for some 
years previous to the date of this publication, had 
assorted confidently that the kingdom was depopu- 
lated, hut without producing any proofs. The ob- 
ject of M. Messance was, to enable his readers to 
judge of the merit of such assertions, and to pro- 
nounce less vaguely on a subject in itself so interest- 
ing, the knowledge of which can only he obtained by 
a great number of facts and actual observations. 
The work, accordingly, is filled with tables, exhibit- 
ing the results of actual enumerations of the people, 
and of extracts from the parish registers. They 
show r , for each sex, how many were under 1 t, 
or in celibacy above that age ; those in the states of 
marriage and of widowhood ; and the number of do- 
mestic servants. The numbers of families are also 
stated ; and the enumerations of the ecclesiastics, 
properly classed, are given separately ; but no other 
information respecting the ages of the living is given 
than that mentioned above. A greut many state- 
ments are also inserted of the numbers that died in 
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under Bills of 

5 years of age, between $ and 10, and in each in- Woruiay. 
terval of 10 years, from thence to the age of 100; 
during different periods of from 10 to 40 years, or 
more, generally ending abou^the year 1760 ; but in 
these the sexes are not distinguished. 

In all cases, he has given the general results of 
his tables, and the proportions they afford, very dis- 
tinctly stated ; and among these results, the increase 
of the population during the preceding 0*0 years, 
to which his researches were generally limited, is 
clearly ascertained. 

The work also contains many interesting tables, in 
which the rate of mortality, and the produce of ma- 
nufacturing labour, arc compared with the contem- 
poraneous prices of grain, in various places, general- 
ly for periods of 20 years each. 

In the same year was published, at Vverdon, in M. Mu ret; 
8vo, the work entitled Me moire sur trial de la Po- 
pulation, dans le Pays de Valid 9 qtti a oblenu la prix 
p'opose par la Societe ccconomiquc dc Berne.. Par A/. 

Muret, premier Pasteur r) Vevey, el Secretaire de la 
Societe (Economique de Vevey. 

The Pays de Vaud contains 112 parishes, and the 
population at that time was about 11J,000 souls. 

M. Mu ret wrote for information to all the clergymen 
in the country, who made him returns of* the num- 
bers of baptisms and burials in their respective pa- 
rishes, lor different periods, from 10 to 40 years, in 
many of which both the ages and sexes were dis- 
tinguished ; and from about two-thirds of them he 
obtained also the numbers of marriages and families 
actually subsisting ; also the number of souls, k< or 
at least of communicants, ” in their parishes: but 
neither the ages nor sexes were distinguished in any 
of the enumerations of the living. 

This performance does much credit both to the 
author’s industry and fidginent, but it has also ma- 
terial defects. He gifte upwards of 50 tables, by 
which he intended’ to show the probabilities and ex- 
pectations of life till five years of age, and at every 
fifth year after that, in different parishes and places, 
under various circumstances of soil and situation, 
and for people of different habits and occupations ; 
ul>o for the two sexes separately. These must have 
cost him a good deal of labour, and would have been 
extremely valuable had they been correct; but, un- 
forUmately , he did not understand the construction 
of such tables, and they are not to be depended 
upon, lie also took considerable pains to determine 
the rates of mortality among married ami single wo- 
men, considered separately, and thought he had 
proved that it was less among the married; lKwt the 
proofs lie adduced were not conclusive. Some of 
his observations on the slate of the population, and 
the plans he recommended for increasing it, also 
show, that ho did not understand the principle on 
which its progress depends. 

It is witli much reluctance that we make, on so 
respectable an author, remarks which apply equally 
to almost all his predecessors in these inquiiies; but 
this we consider to be rendered necessary, by the 
Memoir generally, and the 'fables in particular, hav- 
ing been praised for their extreme accuracy, in a? 
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Bills of very good abridgment of thorn, inserted in the so 
Mo^ alit ^ t , ()ru | vo j ume 0 p a fo 00 k, entitled Dc Re Ruslica , or 
^ Repository, 8vo, London, 1770. 

The disadvantage)! of her soil and climate neces- 
sarily keep Sweden thinly peopled in comparison 
with the countries which, in these respects, are more 
happily circumstanced; and since the year 17 IN. the 
state of the population has been an object of anxious 
solicitude with the government ; which, in l7 4 lf)> 
established what, in this country, would probably he 
called a Board of Population (hut is there denomi- 
nated Tabcllvarkct ), for reducing into convenient 
forms the extracts from the pauMi registers, and 
the returns from the magistrates of the numbers of 
the people, which the governors of the different pro- 
vinces are required to state to the commissioners 
, appointed for these purposes. The extracts from 

the registers arc made and transmitted annually, but 
the enumerations only once in three years. 

Printed forms, with proper blank-, distinguishing 
the ages and sexes, both of the living and the (lead, 
with the diseases the deaths were occasioned by, are 
distributed throughout the country, to enable the 
people to make these returns correctly and uniform- 
ly ; and the information thus acquired, respecting the 
state of population and mortality, is much more cor- 
rect and satisfactory than what has been obtained in 
any other place of considerable extent ; but from 
causes which we have not room to explain here, the 
results were not laid before the public until some 
years after 1 he returns were made. 

M. YVarirt'ii- M. Wargontin, w ho was one of the Commissioners 
* l,,# of the Tabellvarket, inserted in the Transactions of 

the Royal Academy of Science * ai Stockholm* for the 
years 17 ami paper* on the usefulness of 

annual registers of births and deaths in a country; 
which, like all his other productions, were written 
with much judgment ami modesty ; but, to illustrate 
the subject, he was generally under the necessity of 
borrowing materials from the writings of others; a*, 
at that time, he was only in possession of the results 
of the Swedish returns for the single year 1710. In 
the same Transactions , for the year he insert- 

ed a paper on the mortality in Sweden, wherein he 
gave tables exhibiting the number of the living of 
each sox in each interval of age, in the years \757, 
1700, and 17 (fa ; also the number of annual deaths 
of each age and sex during a period of nine y ears, 
commencing witli 17«5.>, both for all Sweden and 
Finland, and for Stockholm separately ; with other 
interesting results of the registers and enumera- 
tion*, anil many judicious observations upon them. 

This paper of M. W argon tin’s is more valuable 
than all that had previously been published on the 
subject ; it is also to be found in the French abridg- 
ment of the Stockholm Transactions , in the eleventh 
volume of the Collection Acadnniquc [partic than- 
oerc), which abridgment was also published sepa- 
rately, ftt Paris, in 1772. 

In I7()7t Dr Short published, in 4to, A Compa- 
rative History of the Increase and Decrease of Man- 
Had, in which the tables are printed more intelligi- 
bly, and there is more information respecting fouign 
# Bills of Mortality, than in his Nnv Observations. 

Dr Price. The first edition of JQr Price’s Observations vn 
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Reversionary Payments appeared in 1771* . and * Bills of > 
contained “ observations on the expectations of Mo*t*d»ty r 
lives, the increase of mankind, the number of inha- 
bitan ts in London, and the influence of great towns 
on health and population," which had been published 
in the Philosophical Transactions tor ] 7 6f-), and 
added considerably to the information on those sub- 
jects w’hich had been previously before the public ; 
also observations on the proper methods of construct- 
ing tables of mortality, mentioned at the commence- 
ment of tin's article, and which we shall have occa- 
sion to notice again. 

In the Philosophical Transactions for the years Dr ILiy- 
177-1 and 1 77 «*>» were inserted two excellent papers 
by Dr Haygurth of Chester, wherein he gave the 
Bills of Mortality for that city, for the u ais 177*2 
and 177*1 ri>pecfivcly', in a form calculated to ex- 
hibit, at one view, the most useful and interesting 
information such bills can afford without calcula- 
tion, and presenting to the calculator data that arc 
essential to the solution or' the most important ques- 
tions respecting the Mate of tin* population. Three 
papers by Dr Pcrcival (also of considerable merit )]),. p t r civ:il. 
appeared in the same 'transactions about this time, 
relating principally io the population of Manchester 
and its neighbourhood. 

In 177s was puhli.dicd, at Paris, in S\o. the workM. Mohcaiu 
entitled Retherclns ci Considerations mn la Popu- 
lation dc la France, par M. Molieau. This book is 
agreeably written, in a way entirely popular, and 
will probably be perused with more pleasure, there- 
fore, also with more profit, by the generality of read- 
ers, than any other on the subject of population. It 
contains great utunher of tables, for many of which 
he was indebted to other writers, especially to M. 

Messance; hut he has also given many that are ori- 
ginal, derived from the Bills of Mortality and actual 
enumeration* of the people, though, without explain- 
ing in a satisfactory manner how he obtained his 
information, which, if it be correct, must, haw* cost 
great labour. In his preface he says, ifc il esl tel page 
dc cc livre (fid a. route necessairnnent deux mots de 
travail , cl un volume de cldffresf 

The fourth. edition of Dr Price's Observations on 
Reversionary Payments appeared in 17 fi.'J, and con- 
tained ninth new and valuable information on these 
subjects, as 1ms already been observed in the histo- 
rical introduction to the article Axmhtik.h in this 
Supplant nt . 

In i7K(*‘wns published', at Petersburg]), in the Acts fli, Kratlt, 
of the Ac a o', my of Sciences there, for the year 1782, an 
essay by M. lvrall’t, on the marriages, births, and buri- 
als, at »Si Ptterxburgh, during a period of 1 < years, 
from 1 7h1 to 1780, preceded by a general imposition 
of the uses such tables might be applied to, if die 
observations they record were extended over entire 
governments in ‘Russia. This paper contains seven- 
teen tables, which show the number of deaths at 
each age, and by each of the principal diseases, to- 
gether witli the numbers of marriages and bap- 
tisms ; the numbers in each case, being given for 
each of the 17 years separately, as well as for the 
whole term; and the sexes are always distinguish- 
ed ; as are likewise foreigners from the native Rus- 
sians. 
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( \ Rftteof Ttic|8e tabic» would TiaVe been , rendered very va* 
• I«a1>W, Had tfeey been accompanied by statements of 

W ’" y-W the numbers of the living of each se in the differ* 

1 ent intervals of age ; but for want of this informa- 
tion, it is difficult to apply them to any useful pur- 
pose, and many of the inferences M. Krufft has drawn 
from them arc very uncertain. 

During a period of nine years, commencing with 
1779, and ending with 17S7> Dr Ileyshnm of Carlisle 
kept accurate registers of the births, and of the 
deaths nt all ages, in the two parishes which compre- 
hend that city and its environs ; also the diseases 
or casualties which the deaths at each age wore oc- 
casioned by ; and the sexes were in all cases dis- 
tinguished. These excellent registers were kept 
with great care and skill on the plan of Dr Hay- 
garth above-mentioned, and included all dissenters 
within the two parishes. Dr Ileysham published 
them from year to year as they were made, and ac- 
companied them with valuable observations on the 
state of tin* weather and diseases in each year. Their 
value was greatly enhanced by two enumerations of 
the people within the two parishes, the one made in 
January 1780, the other in December 1787, in both 
of which the ages wort* distinguished, hut not the 
sexes of each age, though the totals of each sex 
were. These documents, printed in convenient 
forms, with further information respecting them, 
and many useful tables deduced from them, may be 
found in Mr Milne’s Treatise an Annuities, 

Wrliiilim. In the third volume of the Transactions of the 



M. Nicau- 

det. 


American Philosophical Society, published in 179*1, 
wore inserted Observation s on the probabilities of 
tin dural ion of human life , and on the progress of 
population in the ( r nit ad Stales of America, contain- 
ed in a letter from Mr Hurton, which had been read 
to the Society in March 1791 ; also a postscript to 
that letter, read in December following; the returns 
of an actual enumeration of the people in the United 
States having been made in the mean time. The 
information there given from the parish registers is 
of little value. In the enumerations, the sexes were 
distinguished, hut not the ages, except the numbers 
of free white males under and above sixteen ; but 
even that information with regard to the population 
of America is very interesting, whether we contrast 
the early with the more recently settled counties, or 
the whole of the United States with the population of 
Europe. 

In the years 1799, 1 800, and 1801, M. Nicundor 
inserted eight different memoirs among those of the 
Royal Academy of Sciences at Stockholm, exhibit- 
ing the state of population and mortality in all 
Sweden and V inland, from the year 177^ to 1795 
inclusive. These contain a great number of tables, 
which present the most interesting results of the 
Tabelh'iirket during that period ; the ages and sexes, 
both of the living and the dead, are distinguished 
with sufficient minuteness, and the number of deaths 
of each sex by every disease is given. The informa- 
tion in these papers is much more complete and 
tisfactory than any other yet collected respecting 
the state of the population of a whole kingdom, or 
even of any particular part of it, if we except the 
observations of Dr Heysham, which were confined to 
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Carlisle and Its ndghbpdrfw^viv M* Nicander was a bills of 
Member of the Roy at. Academy of Sciences at , j^ t ali ty. 
Stockholm, also one of the Commissioners of the 
TabeUviirkett and their secretary. We are sorry to 
announce his death, which took place in the summer 
of 181. *5* 

In the year 1800 was published, at Paris, inMAIourgnt 
8 vo, under the title of Essai do Statistiyue, a me- 
moir by J. A. Mourgue, on the births, mar- 
riages, and deaths, that took place in Montpellier 
during a period of v 2l years, ending with 179~, with 
the ages at which the deaths happened, the sexe9 
are also distinguished, and the population of the 
place appears to have been nearly stationary. The 
tables and observations of INI. Mourgue appear to be 
more valuable than any others relative to the popu- 
lation of France, that have yet been published, ex- 
cept those of M. Deparcieux, which related only 
to select orders of the people. This memoir was 
read at a meeting of the French National Institute in 
1 795. and printed in the Mem, dc.s Stir. Etr . an. I t. 

An enumeration of the people in Spain was made Spanish R* 
by ro\nl authority in the years 17(>8 and 17^9, and 
again in J787; a minute account of this last was 
printed at Madrid, showing for each province sepa- 
rately, the numbers of parishes, cities, towns, vil- 
lages, &c. &c. with the uumber of people in each 
class according to their ranks, professions, occupa- 
tions, &C. and the monastic orders of both sexes 
were particularly distinguished: to these was pre- 
fixed a summary of the census of 171)8 and J7<>9. 

In these two enumerations, the ages of the people 
were not distinguished with sufficient minuteness ; 
they only showed how many were under 7, between 
7 and Hi, Hi and i?.>, <25 and 10, 40 and 50, and 
above 50. In both enumerations, together with the 
ages, the distinction of the sexes was given ; in the 
first, the married were only distinguished from the 
single; but that of 1787 showed how many of each 
sex, and in each interval of age, were in the stutes of 
celibacy, marriage, and widowhood. 

A third enumeration of the people in Spain and 
the Spanish possessions in Europe and Africa, in- 
cluding the Canary Islands, was made in 17,97; and 
a full account of it, occupying nearly 50 large tables, 
was printed at Madrid in 1801. The distinction of 
the ages in this enumeration was still not sufficiently 
minute; under 10 it was the same a* in the two 
preceding, hut after that age, the number of the 
living in each interval of 10 years to 100 was given, 
and tlu: number above 100. 

No information from the parish registers in Spain 
tfas given in any of these cases ; although v/isfacto- 
ry extracts from them all, distinguishing the ages 
and sexes of the deceased, or even from those only 
which could be most depended upon, during the tin 
years that intervened between the two last t numera- 
tions, would have rendered the results of these in- 
comparably more valuable, provided that the popu- 
lation of the places for which correct registers were 
given, could be distinguished from llie rest. Those 
to whom the superintendence of these measures were 
entrusted in Spain, seem to have been well aware of 
this, and to have actually entered upon the formation 
of these necessary supplements to the enumerations, 



Bills of tm appears! by the following passage extracted from 
Mortality, the introduction to the printed statement of the last 
census : — 

u Interin gue sc Jbrman las tahlas ne.erolbgieas, las 
dc nacidos y cased os, cn gue entiende cl minister to dc 
Estado, y gue son may utiles para va/uar casi gcomc- 
Lrkamentc cl- total dc la pnhtucion del Reyna , dvhe* 
mos contentarnos con las noticias gue nos proporciuncn 
Ins census exccutndos par el metodo gue el presente 
But the author of this article has not yet succeeded 
in his endeavour* to procure further information as 
to these tables of births, deaths, and marriages. 

Dr Ilober- ]u igoi were published (in 'Mo), Ohset vat ions on 

^ tn ‘ the Increase and Decrease of different Diseases, and 

particularly of' the 1*1 apple, by William Meherden ju- 
nior, M.D. lMt.S. containing some tables, chiefly 
deduced from the London bills. In the advertisement 
prefixed to this valuable tract, we are informed that 
it had been intended to be subjoined to a new edition 
of the Bills of Moitality; which edition, however, 
was not published. We are also indebted to the 
same ingenious physician for other interesting obser- 
vation* on the mortality in London, inserted in the 
Philosophical Transit ions of' the Royal Society Bor 
179(>), and in those of the London College oj' Phy- 
sicians, Vol. IV. 

J)r Willati. In the same year ( 1 SOI ) was published (in PJmo) 
another valuable work, entitled, Repents on the Dis- 
eases in London , pint icalady during the years I79<), 
17.97* 17.9M, 1 799, and 1800, by Robert Willan, 
M.I). KA.S. part of which had been previously in- 
serted in some periodical publications ; the authors 
observations were made both on the Bills of Morta- 
lity, and on the cases that occurred in his own prac- 
tice. 

In reading the writings of the physicians who have 
treated these subjects, it is impossible not to regret, 
that they have been so little attended to by the me- 
dical profession in general, and. that Bills of Mortali- 
ty have not been more generally kept in such a way, 
as to throw the lights which they alone can, on the 
causes of the increase and decrease of different dis- 
eases, and of the great differences that are found be- 
tween the degrees of mortality in different situations, 
and among different classes of the people. The in- 
formation of this kind already before the public 
clearly slum*, that the general causes which tend to 
shorten life do also embitter it ; and that where the 
4 people are the most Inppy, useful, and respectable in 
their several stations, there aKo, aliens paribus , 
they are tin* longest lived. And these inquiries, we 
think, are of more importance to governments, and 
belli r worth tin ir attention, than statesmen are ge- 
nerally aware of. 

In the mx th volume of the American Philosophical 
Transactions, published in 1 80.9, two tables were 
given, showing the number that died of each disease 
in euch interval of age, during the years 1807 and 
1 80S separately, . in the city anil liberties of Phila- 
delphia, which were communicated by the Board of 
Health ; the numbers both * adults and of children * 
who died in euch month of aeh of these two \ i urn, 
me also given ; and it is modestly added, that any 
suggestions for further improvements will he thank- 
fully received. We therefore beg to suggest, that 


the distinction of the sexes, which has not been Bills of/ } 
made, would be a material improvement ; and it Mortality. , 
might also be useful to state, what year the Board 
consider to be the limit between childhood and 
adultagc. If, in addition to this, the number of the 
people in each interval of ago w ithin the city and 
liberties, be determined at regular intervals, us every 
5th or 10th year, and the registers of deaths, with 
the diseases and ages, be regularly continued for se- 
veral .such periods, the annual births of each sex be- 
ing also given, they cannot fail to become very va- 
luable. 

In pursuance of an act of Parliament ( l ist. Geo. Oh>crv«t- 
III. cap. 15.), an enumeration of the people in Great 1,01 on J 1 '*' 
Britain was made in 1801 : also returns of the bap- 
tisms and burials in England and Wales, during the j\ C | 
year 1700, and every tenth year after that till J780, 
then for every year to 1800 inclusive, with the num- 
ber of marriages in each year from the commence- 
ment of 1751- to the end of 1800. Large and clear 
abstracts of the answers and returns to this act were Acts, 
printed by order of the House of Commons in 180 ^, 
and occupy more than 1000 pages folio. In 1811, 
another act (51st Geo. 111. cap. (>.) was passed, “ for 
taking an account of the population of Great Britain, 
and the increase or diminution thereof;” in conse- 
quence of which, returns were that year made to 
Parliament, of the number of persons in every part 
of Great Britain ; also of the numbers of baptisms, 
burials, and marriages in England and Wales, during 
each of the. preceding ton years; very' satisfactory 
abstracts of these were also printed by order of Par- 
liament, in 1 Slit, with some preliminary observations, 
in w hich corrections of the preceding returns are givi n. 

The sexes were distinguished both in these enu- 
merations and extracts from the registers, hut the 
ages in none of them; and the proportions of males 
to females among the living are not to be depended 
upon, a number of males in the army and navy, which 
it is difficult to estimate, not being natives of Great 
Britain, nor usually resident there. The returns of 
baptisms and burials were also defective, hut. few re- 
gisters of dissenters having been included in them. 

These abstracts are, however, with respect to the 
objects they extend to, more minute and wit bluet ory, 
than any otlnr accounts of the same kind that have 
been published ; und it is very desirable that such 
ri turns should continue to be made, and abstracts of 
them printed at regular int rvals ; for nothing is so 
well calculated to show the influence of different 
causes on the prosperity of a nation, as the compa- 
rison of the different states of the population, and 
the rate of its pi ogress or declension, under u.'flirent 
circumstances : besides, the value of the abstracts we 
already have, will be much enhanced by the publi- 
cation of others of a similar kind hereafter. 

.It is much to he regretted, that no. information as 
to the ages of the living, or those at which the deaths 
took place, was required by cither of the acts above 
referred to ; nor any encouragement or facility af- 
forded to those who might be disposed to collect 
such information ; and, consequently, that none was 
given in the returns. 

Without better regulations for the keeping of mor- 
tuary registers than those at present in force, with* 
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, oic out $uch os should oxtfettd to dissenters of everjr de- framing any number of . birljfe W 1000 or 10,000, Dills of 
t Dwrfah^j norm 'nation, it would ptobably be better not to re- . it is easy to show how many Would die in each year Moitaiiiy. 

quire returns of the ages of the deceased from all of their age ; and, consequently, how many would s- **V - ^ r 
parts of the kingdom; for defectivt or inaccurate survive that year ; which numbers of survivor? and 
returns would only mislead, and, hot to mention tfio. of annual deaths, when arranged in the order of the 
difficulty and expense of procuring returns of 0i$.\ ages, constitute the desired- table of mortality, by 
ages of all the living, they would be comparatively df which all the most important questions respecting 
little use, where those of the dead were wanting, the duration of human life may be easily resolved. 


Mr Milne. 


little use, where those of the dead were wanting. 

But if government were to print forms for making 
returns both of the numbers of the living and of the 
annual deaths in proper intervals of age, throughout 
the extent of life : only sending such forms along 
with those now in use, to such as should apply for 
them, — then, persons who take an interest in such 
inquiries, and have the means of making correct re- 
turns, might do so with advantage. And a summa- 
ry of nil ol* that kind made from different parts of the 
kingdom, would convey much important information. 
Keturns also, from such places only as were similar- 
ly circumstanced, might be collected into as many 
summaries as there were material varieties in the cir- 
cumstances ; and thus would afford the means of de- 
termining the different modifications of the law of 


For want of understanding the principles upon 
which the proper construction of such tables de- 
pends, most of the writers on this subject, many of 
them men of great merit and industry, have taken 
much pains to little purpose, and after excessive la- 
bour, have arrived at false conclusions. Hardly any 
of them appear to have been aware of the necessity 
of obtaining the number of the living, as well as of 
the annual deaths in each interval of a^e, or that 
that w ould greatly enhance the value of Bills of* Mor- 
tality, by extending their useful applications. 

Dr Price’s Essay on the proper Method of con- 
structing Tables of Mortality , already twice men- 
tioned in this article, was intended to snow how such 
tables might he constructed from registers of the 


mortality, which different circumstances produce. If deaths only at all ages ; hut the hypotheses he pro- 


file diseases that occasioned the deaths were also in- 
serted, the greater prevalence of particular diseases 
in .some circumstances than in others, would be ap- 
parent, with their effects, and the probable means of 
preventing them, or lessening their moitality. 

Bui, the population ennmr ratal must alnays be pre- 
cisely that which produces the deaths registered; the 
grand d< si deration brings to determine the number trf 
annual deaths at each age, which tabes place among a 
given number of the living at the same age. 

Mr Milne’s Treatise on Annuities and Assurances 
was published in 161.;, and contains clear ab- 
stracts of the most important statements of this 
kind that have been published since Dr Price’s time; 
these will, we believe, he found to he much more 
valuable than any thing of the kind that was extant 
when that ingenious author wrote, whose work has 
been generally referred to for the best information 


ceeded upon can hardly obtain in any real case; anil 
even if they did, his method would only determine 
the number of the living in the place, at every age ; 
therefore, if it could he put in practice (which it 
never can), it would only supersede the necessity of 
actual enumerations ; and, with the numbers so ob- 
tained, wc should have to proceed as above. 

That Essay of Dr Price was an amplification of what 
Mr Simpson had previously advanced on the subject, 
w ith his accustomed accuracy, and contains many just 
observations on the defects of the tables of mortality 
that had previously been published ; but so far as it 
contributed to induce a belief that the determination 
of the number of the living in every interval of age, 
hyactuaj enumeration, was not necessary to the con- 
struction of accurate, tables, it must have done harm. 

What is here stated will he found demonstrated in 
the. third chapter of Mr Milne’s Treatise on Amui- 


on such subject*. 

Ohscrva- Of all the statements derived from hills of morta- 
! ,1C lity and enumerations of the people, which we have 
ltiMHoi'Moi - mentioned, only those for Sweden and Finland, and 
lality. Dr I ley shams for Carlisle, have been given in the 
proper form, and with sufficient correctness to afford 
the information, which is the most important object 
of them all, — that which is necessary for determin- 
ing the law of mortality'. 

To effect this, it is only necessary to know' the 
mean number of the living and of tin* annual deaths, 
in sufficiently small intervals of age, throughout the 
extent of life, lor a period of time sufficient to allow 
of the accidental fluctuations arising from move or 
less fruitful years, and oilier causes, compensating 
each other : such periods, probably, should not he 
less than eight or ten years; hut the necessary length 
will depend upon the climate, the number of the 
people, their general modes of life, and their politi- 
cal circumstances. 

These data being obtained, it is not difficult to 
determine the proportion of the annual deaths to the 
number of the living in each year of age. Then, 


ties. 

We come now T to the 


FOKMS SUBMITTEP 

Foil BILLS OF MORTALITY AND FECUNDITY. 

It is desirable that a bill should he published for 
each year separately, to show how the rates, both of 
mortality and fecundity, vary with the circumstances 
of the people in different yeais; and, from these 
yearly bills, nothing is more easy than to derive 
others for longer periods. 

According to the form A, the births of both sexes 
in each year will be distinguished, and the horn alive 
from the still-born ; the number of marriages will 
also be given. 

In. this, and all other cases where those who under- 
take the formation of such bills are either unable or 
unwilling to distinguish all the particulars indicated, 
the reasons for the omissions should be inserted in 
the spaces set apart for the numbers omitted. But, 
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Bills of where the still-born are not rat^guished as such ,“ of the people* calculated to distinguish the nwnbort 

Mortality. t |, ( .y should be omitted cntirelyi^itnd the number of A:a ' * — ~ ,!u — ““ 

“ ~ births stated should be that bf the children born 
ttliYC. 

The numbers of deaths of the two sexes 'WHeai 
interval of age, during any year, may, as they atj 
collected from the registers, ho conveniently d[ 
posed according to the form 11 ; the intervals li 
tween 5 years of age and 100, being each 5 years ; 
nnd the number dying at each age above 100 should 
be particularly specified. It would, indeed, be much 
better to give a separate statement of the number of 
each sex dying in each year of age above 90 ; for 
the whole number is never very great, ami any. error 
committed at the greater ages, in constructing a table 
of mortality, affects all the preceding numbers in the 

table. ► 

But some persons, who would not take the trouble 
of forming bills of mortality in which the ages arc to 
be ao minutely distinguished, might vet be willing to 
furnish them with the requisite cure, according to 
the form h, which might still be very useful; and, 
indeed, from •>() to Co years of age, intervals of 10 
years each might do very well. 

The value of Bills of Mortality would be greatly 
enhanced, by inserting in them the contemporaneous 
wages of labourer® in agriculture, and of the work- 
men employed in the more common kinds of trade 
and manufacture carried on among the people they 
relate to ; also the prices of the necessaries of life 
which persons of these descriptions consume the 
most of; together with any thing uncommon in the 
seasons or the crops, and every material change in 
the circumstances of the people. 

Enumerations. 


he different states of cldldhoodfocelibacy* mar- 

mks, or professions, 
ireupations of the people. All these things are 
ous, and of some use, although, if we except the 
k 8cs which the deaths of each sex at the different 
were occasioned by, they are of little value in 
iparison with the information the forms here given 
e calculated to convey. And it is of so much im- 
portance that that information should be given cor- 
rectly, that we would willingly forego these minor 
objects, to avoid dividing and fatiguing the attention 
of those who undertake the more important part of 
the task, which is of itself sufficiently laborious. 

And those who may be disposed to keep registers, 
and form bills and enumerations, cm a scale so much 
extended as to include all these particulars, or most 
of them, and have also the requisite qualifications, 
will find no great difficulty in preparing the most 
convenient forms of tables for the purpose. Several 
forms of that description, with references to others., 
will be found in Mr Milne’s Treatise on Annuities 
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The number of the people in the several interval® 
of age, which we have stated above to be of so much 
importance, may be disposed in tables exagtJy simi- 
lar to B or b, recommended for the deaths ; but it is 
not necessary that the duration of life should be di- 
vided into the same intervals for tl\e living as the 
dead. It is always desirable that the intervals should, 
in both cases, be small ; but yet not so small, as, by 
the increase of labour, to occasion the numbers be- 
ing determined with less exactness, or to deter many 
from engaging in the work. Such intervals should 
not, however, exceed ten years. 

When the hills are given for a certain period, if 
there he hut one enumeration of the people, it should 
be made at the middle of the period ; if two, at its 
extremities ; and if more than two, it is desirable 
that they should be made at equal intervals of time 
throughout the period. 

We give no forms here of Bills of Mortality and 
Fecundity, designed to distinguish legitimate from il- 
legitimate children, or the mortality or fecundity of 
each mouth of the year, nor the number of women 
delivered aimuallv at the different periods of life, nor 
the diseases the deaths were occasioned b\ . Neither 
are tlu* forms here recommended lor cnunicratious 
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m0mm* BLACK SBAi^^E^S^A-; PoMml&tdny 
of the ancren$s, is a large inland sea^ booriS^d lii# 
l>oiimlanes. WC8t j^y Rpucridi% Bulgaria, and Bteu^abiaj on the 
north by Rassitm Tartary : on i he was t by Mlngrelia, 

* Circassia, and Georgia ; and on the south by Anatolia. 
It is entered from the Mediterranean through the 
channel of the Dardanelles, the ancient. Hellespont, the 
So a of .Marmora, Propontis-, and tliL\.chaun^l of Con- 
stantinople, Thracian Bosphorus $ uwUt is connected 
with the Sea of Azoph, Pains M troth, by the strait 
between the Crimea and the i*le of Taman, the ancient 
Cimmerian Bosphorus, known by the various mo- 
dem names of the Strait of Catfa, of Yenikale, and 
of Tunian. 

v.' Till within the last thirty years, the extent of the 
ti.io-i .ip'.y itiaek Sea, and the position of several of its princi- 
m pal capes, gulfs, and ports, were Viiy imperfectly as- 
certained. Soon after the commencement of the 
Trench Revolution, the National 'Institute sent M. 
Beauchamp to examine this sea, and especially its 
southern shores. In this enterprise lie was much 
impeded by the jealousy of the Turkf; nev< rthelcss, 
he ascertained that Cape Kcrcnnpc, Car a with, was 
placed in the charts too far to the south ; that the 
( i ii IT of SaiiKoiui, A mi sc nus Sinus, was deeper than 
represented; ami that Tribi/.oml. Tarabagan of the 
Turks, Trapezus , was five or six leagues further to 
fin* west than it appeared in the charts. Recent . 
travellers have discovered that even the Pai’isiau 
charts are inaccurate. According to Dr Clarke, 
the Me of Serpents, Vlan- Ada^si of the Turks, Fi- 
(t misi of the modern Greeks the ancient Leuie-, lies 
1.0 minute*, and the port of Odessa 27 minutes, too 
far toward- the north (Clarke’s Trawls, f. 668) ; 
end Mr Macgill asc» rtained, from two very good ob- 
>ervtttioiib of lii.s own. compared with tho.se of some 
cipl'iins who liad navigated this sea, that, in the 
French charts, even Cape Kerempe is not accurate- 
ly prt '-nd, it being set down 15 miles too far north, 
while Cape Ana. or (‘ureza, Criu-Metopon, in the 
Crimen, i* placed 22 miles too far south. This, of 
course, makes a difference in the width of tlu* sea 
at this place of 27 miles (Maegill's Travels , I. 196). 
l'Aln.f. According to the best authorities, which Mr Ar* 
rowsmith has followed in his maps of this m\i, it lies 
lx:! ween 1! and \(>} 2 degrees of north latitude, the 
bottom of the bay of Nansoun penetrating nearly to 
the HHh degree, and Cope Kerempe stretching out 
nearly to the 12 d ; and between 28 and U \ degrees 
of east longitude from Greenwich. This will give 
for its breadth, from Cape Baba in Anatolia to Odes- 
sa, about 38 0 miles ; and for its length, from the 
coast of Koumclia to the mouth of the Phasis, 962 
miles. The Black Sea, however, may be considered 
os divided into two parts, by Cape Aria on the south 
of the Crimea, and Capo Kerempe on the coast of 
Paphlagonia, the former lying in about 44£, and the 
latter in about 42 degrees of latitude. Both those 
capes being high land, vessels sailing between them 
can discover the coast on either side. The circum- 
ference of the Black Sea is about 8800 miles* 

Namr. B derives its modern name either from the dense 
fogs which frequently cover it, or from the clangers 
of its navigation arising from these fogs ; the sudden 

VOL. II. part i*. 







„ ; *nd &e BMCfiw- 
shailows hitherto (unnoticed m *hy chart. The ori- 
gm ‘of its ancient name is given in the Encyclopedia, 
under the article E uxine. 

The opinion of tlie ancient tlmt the Black Sea Former 
was formerly much. more extegptye than it is at pre- statc * 
sent, and that it did not originally communicate with 
the, Mediterranean, is embraced by many modern au- 
tfcorrbf note, particularly Tournefort, Button, ^al- 
ias, and Dr Clarke, and seems to be confirmed by 
several circumstances. Immense strata of limestone, 
consisting ulmost entirely of mineralized sea-sheljs, 
may be traced the whole way fVora the Black Sjjra 
towards the north, as far as the 48th degree of lati- 
tude ; and Pallas, in the third and seventh volumes of 
his Travels , has pointed out traces of its former ex- 
tent over oil the desert of Astracan and Jaik. The 
evidences derived from the appearance of the present 
const of this sea, are still less equivocal in support 
of the diminution of its waters. Pliny expressly 
slates, that Tt inrint, the Crimea, was not only once 
surrouiuk d by the sea, but that the sea covered all 
the champaign part of it; Now, there art* layers of 
marine shells all the way from the mouths of the 
Dnieper to those of the Don ; and if we suppose ; 
the water* of Jllie Black Sea to be restored only to 
the level of these layers, the Crimen will appear again 
an island. The alluvial nature of more than three? 
fourths of the soil of Crimea Proper to the north, 
die numerous salt lakes and marshes, and the re- 
mains of marine productions of various kinds which 
are found there, sufficiently confirm the latter part 
of Pliny's statement. 

The ancients believed that the communication be- Bursting of 
tween the Black Sea and the Mediterranean, and the th« 'fiiro- 
consequent diminution of the waters of the former, c * an Bo8 “ 
was effected by the bursting of the Thracian Bos- ^ 1 
phorus, at the period of the deluge which inundated 
Greece; and this tradition is confirmed by a refe- 
rence to existing natural phenomena. The c litis and 
1*U at the mouth of the Bosphorus, are composed 
of enormous pebbles, which appear to have under- 
gone the action of fire, and afterwards to have been 
rounded by long contact in water. On the points of 
the European light-house, there are immense rocks 
of hard and compact lava ; aud the rock of which 
the Cyuncan fUS^consist, appears to ha\e been more 
or less modified by fire, and to have been cemented 
during the boiling of a volcano. On the Asiatic side 
of the strait, a .lijdde to the oast of the Anatolian 
light-house, there is a range of basaltic pillars, exlii- 
biting xpry regular prismatic forms. From the con- 
sideration of all these observations, and comparing 
events recorded in history with the phenomena of 
nature, Dr Clarke considers it more than a conjectu- 
ral position, “ thuf the bursting of the Thracian Bos- 
phorus, the deluge mentioned by Diodorus Siculus, 
and the draining of the waters, which once united 
the Black Sea to the Caspiaf^ and covered the great 
oriental plain of Tartary, wetc all tfe consequence 
of earthquakes caused by subterranean fires, de- 
scribed as still burning at the time of the passage 
of the Argonauts, and whose effects arc visible even 
at thje hour/* (1. 680.) It is proper to mention, 
it r 



Black Std. that Olivier does not coincide with other naturalists 
respecting the former extent of the Black Sea, or 
the bursting of the Thracian Bosphorus. 

Chau^cii iu The north and west coasts of this sea have un- 
it* ('oust*. (forgone, and are still undergoing, considerable 
changes : the southern coast, consisting chiefly of 
calcareous rocks, is nearly in the same state in 
which it was in the time of the ancients. Accord- 
ing to Valerius Flaecus the gulfs and bays in the 
north and west coasts were extremely dc*p; most 
of thcstc are now all cither entirely filled up, or 
mucti contracted. In proof that the Butck Sea and 
the Sea of Azoph are still sustaining a diminution 
0 j* their waters, it may he stated, that ships which 
formerly willed to Taganrock and the mouths of the 
I)mi, are now unable to approach either the one or 
the other ; that the Sea of Azoph has become so 
shallow, that, during certain winds, a passage may 
be effected by land from Taganrock to Azoph, 
through the bed of the sea ; mid that the isthmus 
connecting the ( vanean Isles with the? Continent, 
which dots not appear to have existed in the time 
of Strabo, appears to be increasing. On the south- 
ern coa-'t of the Iilack Sea, there is, iii> far us wo 
know, only one instance of a recession of the waters: 
the channel which formerly divided the village of 
Amasrah, Ama&lris, is now filled up, and forms u 
low isthmus. 

Currents. A rapid current, which generally flows fit the rate 
of a league an hour, the influence of which is felt 
at the distance of ten miles from land, when it be* 
t gins to take another direction, sets from the Black 
Sea into the Bosphorus. Sometimes, however, the 
long continuance of a strong south-west wind effec- 
tually counteracts this current. The Black Sea, 
from its particular form, being like a basin, into 
which many large rivers pour their streams, is lull 
of currents, particularly in summer, when the rivers 
are increased by the melting of the mows : when 
strong winds act against these currents, a high 
Wind*. sea is produced. North-east winds prevail from 
June to August inclusive ; the most prevalent winds, 
at other seasons of the year, are from the south 
Climate, and south-west. The general climate of the Black 
Sea is cold and humid ; the winters are long and 
frequently very severe, but the navigation is free 
of impediment from ice till the beginning of No- 
vember, and often much later. The quantity of 
fresh water conveyed into this sea renders it brack- 
ish, and liable to freeze with a moderate degree of 
cold. If is calculated by some authors, particularly 
Tournefort (IL 404), 'and the Abbe Barthelemy 
( Voyage d' Anacharse, Tom. I. c. 1), that what it re- 
ceives is much more than what it discharges into the 
Mediterranean. DrClarke, however, is of opinion, that 
the rivers which fall into the Black Sea and the Sea of 
Azoph, do not communicate more water than flows 
through the canal of Constantinople ; hence he con- 
cludes, that, admitting the effect of evaporation, the 
level of the Black Sea insensibly falls (I. 628), 

Rivers. The Black Sea receives a considerable portion of 
the fresh waters of Europe, as well as of Asia 
Minor. The Danube collects the waters of a great 
part of Germany, Hungary, Bosnia, Servia, &c. 
The Dniester, Bog, Don, and Dnieper, discharge 
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into it those of a part of Kussia&tid Poland. The Black Sea. 
Phasis collects those of Mingrelia ; and the San- 
garis, and Kisil Irmak, , part of those of 

Anatolia. * 

In the Black Sea are found the tunny fish, which FhH. 
enters it to spawn ; sturgeon, sterlet, porpoise, niac- 
karcl, soul, turbot, whiting, &c. It abounds with 
a species of sea-worm, four or five inches long; its 
head is like an arrow, and its body consists of a 
whitish mucilage: these worms are very destructive 
to ships. 

We shall begin our survey of the coasts and ports Coasts ant 
of this sea, at its entrance from the Bosphorus, and j| orts 
proceed along its western shores* Off each point Kuuim ld * 
of the entrance of the Bosphorus from the Black 
Sea is a group of rocky islets, which retain their # 
ancient name, Cyanean Islands. These have been 
already described. From the Bosphorus to Kura- 
Kerman, which lies within a few miles of the south- 
ernmost branch of the Danube, the coast is lined 
by the mountainous ridge of Balkan, H<rmus, which 
terminates at Cape Emeniah, Ueemi extrema. The 
valleys between these mountains form little covis, 
where vessels are laden with the timber of Hamms 
for Constantinople. The forest of Bclgrad, which 
takes its name from a village near Constantinople, 
extends along the south-west corner of the Black 
Sea, for about 1 00 miles. Incada, Thniias, lies on focaira. 
jhis coast in 41° north latitude. On the north 
side of the harbour there is good anchorage ; it is 
only exposed to winds from the east and south-east, 
and is sufficiently spacious to contain a fleet; a 
heavy sea, however, enters it, when those winds 
blow to which it is exposed : Its chief export is 
charcoal to Constantinople. At the head of the 
Gulf of Foros, which is bounded on the south by 
Cape Emeniah, is four or live leagues wide, and 
runs into the land nearly the same distance, is Burgos, r,mgo«. 
which exports a considerable quantity of wool, iron, 
corn, butter, cheese, &c. to Constantinople. There 
are several roads in this gulf fit for the largest ships. 

On the coast of Bulgaria is Varna, at the mouth Coast »ml 
of a river, which forms a large lake and exten- £ ,>rts °} 
si vo marshes; hence provisions are sent to Con- U8a,IJ * 
stantinoplo. Kara-Kerman, Ltropolis , is a large 
village on the beach ; several shoals lie off it, which 
oblige vessels to anchor a league to the south. Its 
principal export is corn. 

From Kara-Kerman to Artiar, in the Crimea, the 
coast is very low, and the shoals formed by the ri- 
vers run off a considerable distance. The Danube Muni hi of 
empties itself into the Black Sea, between Bulgaria lh< - na - 
and Bossurabia, by seven mouths, among swampy nubo ’ 
islands and shifting banks. The most frequented 
mouth is 100 fathoms wide and 3 fathoms deep; 
its stream runs out at the rate of three miles an hour. 

So great is the extent over which the waters of this 
river diffuse themselves, from the shallowness of the 
sea , that at the distance of three leagues from its 
mouth the w p ater is almost sweet, and within one 
league it is perfectly fit for use. A very singular 
appearance takes place in the mouths of the Da- 
nube ; — the porpoise, which every where else exhi- 
bits a dark colour, is there perfectly white ; hence, 
as soon as the Greek mariners descry the white por* 
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3!aA*«r, po«e, t i&f -.^ub*- tint -they ar« in -the cur- 

rent of the Danube* aWfosiigh'iui 80 fathon^weter, 
and muny league^ from ite^qf’th, ^^jpbor 

SiTprnts site^c mouths of tbit river is Serpents 
l«lau(i» ready noticed. Kilia-nova, belonging to Austria is 
a port of small consequence, at one of the mouths; 
it might, however, bo rendered highly important, 
by vending the productions of Hungary, if the na- 
vigation of the river were not obstructed* by the 
jealousy of thfc Turks*/ 

’oasis nod The Russian province of Chcrson is divided from 
*«i is of Bessarabia by the Dniester Tyras. A bank before 
j'nnon. j t f orms lwo channels ; that on the west, called the 
channel of Constantinople* is 150 fatfiom? broad ; and 
that on the east, called the channel of Ockzakoif, 80; 
neither have more than eight feet water. Akerman, 
on the south bank of this river, has some export 
trade in corn,, wool, wine, wood, hides, and butter. 
Me^sa. Between the Dniester and Dnieper stands Odessa, 
the most flourishing port in the Black Sea. It owes 
its prosperity, not so much to any natural advantages, 
as to the wise administration of the Duke of Riche- 
lieu, while he was governor of this province. It is 
situate close to the coa6t, which is here very lofty, 
and much exposed to the winds, especially to the 
east. In order to render it a safe and commodious 
port, the Duke caused a harbour to be formed, in . 
which ships of no small burden may lide secure from 
every storm. v He also built a large mole, extending, 
half a werst into the sea; several smaller ones, and a 
handsome quay, one werst and a half long. The 
roads without the port are safe in summerr and the 
anchorage good. Odessa labours under the want of 
a navigable river, and a great scarcity of fresh wa- 
ter. In the year 1805, 595 vessels were entered at 
this port, of which 27 were under the English flag; 
2dJ* were Austrians, owned by the merchants of 
Trieste, but employed as the carriers of Spain and 
Portugal. In the year 1810, up to the 28th of June, 
498 ships had entered Odessa, bringing merchan- 
dize to the value of one and a half million of rubles, 


these risers ; its harbour j*v perfectly secure* * but Black Hra. 
the tittle-trade it formerly possessed* has been drawn s **"v*w 
away to Odessa, Opposite to Gckzakoffis Kinburo, 
which, before the budding 6f Chcrson, was intended 
by tfc Russians as the principal depot for the mer« 
chamlize sent, from the provinces' bordering on the 
Dnieper. The extension of the Russian dominions Cliersou. 
on th$ west, has caused even Oherson, on the right 
. banklof the Dnieper, to be superseded by Odessa. 

• Yet corn, hemp,' and other articles of exportation, 
are so much cheaper, and more plentiful here, that 
many foreign vessels still prefer this port, though 
they are obliged first to perfotff! quarantine, and un- 
load their cargoes at Odessa. The Dnieper is five 
miles wide at Cher son, but only vessels that draw 
six feet can ascend to it. The Russians, however, 
have a large arsenal here, and build line-of-bat- 
tlc ships, which are floated down the river on 
machines, and afterwards conveyed to Ockzakoif 
to he equipped. Nicolaef, on the Bog, a fine river, 
without bar or cataract, with deep, still water, is 
the station for vessels when built, and here they 
are laid up to be repaired. It has extensive marine 
arsenals, being the seat of the Russian marine admi- 
nistration ori the Black Sea. 

The southern coast of the Crimea is lofty and Coast 

precipitous ; the mountains beginning at Baladara, Cfl " 

Symbol i , and extending to Cafta, Theodosia . Some 
6f these are celebrated in antiquity, apd are no 
less remarkable for their formation and appearance. 

The mountain Tchcdirdagh, Trapezus , rises rapidly 
from the coast about Ahista to the height of 1200 
or 1800 feet; it exhibits’ a mass of limestone very' 
compact, of a grey colour, and according to Pallas, 
upon friction, slightly foetid. The remarkable head- 
lands of the ( rimea are Cape T archanskoi, called 
by the Tartars Aya-Burun, or the Sacred Promon- 
tory, probably the Parthcnium of Strabo; one of the 
loftiest mountains in the ('rimea, terminating ab- 
ruptly in the sea, and Torming the west point of the 
Peninsula. It consists of marble. On the south 


besides a very large quantity of specie. During the point is Cape Aria, Criu-Metapon , formerly no- 
same period, there sailed 24fi ships laden with Ilus- ticed. 

sian produce, to the amount of 15,220,000 rubles, The first port of note on the west coast of thc'W e * t tt M ! ,t 
including above 524,000 quarters of wheat. The Crimea is Kosloff, or Eupatoria, from which, in I79S»^j e J^ n ’ 
principal import* are wine, chiefly Trench, some 1 7fi vessels were freighted with corn, salt, andJea- 
rum, raw r silk, coffee, sugar, oil, soap, sulphur, fruit, ther ; but at present, its commerce is nearly annihi- 
linon cloth, &c. hut all in very limited quantities, latcd. Sevastopol, formerly Actiar, Ctcnus, is the 
The great article of export is wheat, which, however, chief station of the liussian Black Sea fleet, no mer- 
in the opinion of Mr Macgill, is very far inferior to chant ship being allowed to enter it, except in dfs- 
that of Taganrock, being soft, and apt to heat ; be- tress. The natural advantages of this harbour are 
sides this, grain, rye, barley, oats, tallow, and tallow very great. The largest vessels lie within a cable’s 
candles, beeswax, iron, hemp, &v. are exported. length of the shore. The harbour is divided into 

The Dine- The Dnieper, Borysthenes , which separates the three coves, something resembling that of Malta, 
pei. Russian provinces of Cherson and Taurida, forms, The principal branch runs cast, and is terminated by 

near its mouth, a shallow and marshy lake, ttfo and -the valley and litRfc river of Inkerman. Here the 
a half miles broad, a-breast of Ockzakoff, but more fleets of the world might ride secure, and have con- 
at the confluence of the Bog. The entrance is al- venient anchorage ; und in any of the ports, vessels 
most closed by shifting sand hanks, between which, find from 21 to 70 feet depth of water, and good 
The Bog. there is seldom more than five feet water. The Bog, anchorage. On a tongue of high land between the 
Hypanisy falls into the gulf of Leman, or estuary of two southern creeks stands the Admiralty and store- 
the Dnieper. There is a very small island opposite houses. The great bay of Actiar also bears the 
the mouth of the latter river, almost inaccessible on name of the Roads, and here the Russian fleet is fVe- Balaclava 
account of its perpendicular cliffs of rock and clay, quently at anchor. The port of Baladara is sepa- 
Ockzakoft. Ockzakoif is a small port, lying at the junction of rated from that of Actiar by a narrow peninsula, ft 
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Bbt* Sea, is one of the most remarkable in the Crimea, aj>- 
' pearing from the town landlocked by high precipi- 
tous mountains. Its entrance to so extremely nar- 
row, that only one ship can pass at a time ; but within 
the port, it is throe quarters of a mile long, and 4*00 
yards broad ; it is secure in all Heather from storms; 
and ships of war of any burden may find in it suffi- 
cient depth of water. The mountains which sur- 
round it are of red and white marble, uml the "shore 
in some parts to covered with gold coloured mica, in 
a state of extreme division. This port is closed 
against the vessels of all nations, not excepting 
Prussians, to prevent smuggling. Catfa lies on a 
bay, capable of containing several hundred mer- 
chant vessels, but exposed to the east and south- 
west. It formerly carried on the most extensive 
trade in the Black Sea; but it is now of very little 
consequence. Kertchi, Pouticapiuni . on a peninsula, 
Chersonc. sus CiniMrria , stretching into the strait of 
Taman, and Yenikale, at the extremity of the same 
peninsula, are small ports chiefly inhabited by fisher- 
men. 

The coast of Anatolia, on the Black Sea, exl'-uds 
to the Kcsil-Irumk, which falls into this sea a little 
to the west of the Gulf of Sansoun. It is lined by 
high mountains, terminating in lofty promontories. 
It is steep and dean, with numerous little coves, into 
most of which Email rivulets fall. The most remark- 
able headlands are (’ape Kili-Mili,' east of Erekli ; 
Capo Kerenipe, the north point of Amu Minor, very 
high land, with breakers off it; and Gape Imljeo, a 
low point to the west of Sinope. The principal rivers 
on this coast, besides the Kisil-Inuak, lln/ays, and 
the Snkuria, Sangur/ns;, already noticed, are the 
l* alios, lirtfceus, and the Barthin, PartheniuH. The 
only port of consequence is Sinope, strongly Minnie 
on the narrow and low isthmus of a rocky peninsula, 
'l’he mole which formed its port is nearly in ruins. 
The depth of water is IV feet. There is however, 
a good road for the largest ships ; and Turkish ves- 
sels of war are built here. Sinope* is the neatest 
port on the Black Sea to Angora, the only place 
hitherto known that supplies the fine goats* hair. 

The coast from the Kisil-Irmak to N’ona is named 
Roum by the Turks. The chief places are Sansoun, 
Amihunj on the Jokyl Irmak, which falls into the 
deep Gulf of Sansoun. Fatsa, Pnlnnomum, at the 
mouth of the Sidcmus, Budji.Ji mid Yonu, Utmuti , 
on the ('ape of the same name. 
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of the La- From Youa, the coast takes the name of the tribes 
asiens. that inhabit it. The Lazier)*--, !.nzi % occupy the 
coast from Vona to the Batouni. The principal 
Ttcbizoml. port on this coast is Trebi/ond. Though it can 
receive only small vessels, it has a cniiMderulile 
trade. One hundred and fifty or two hundred 
small craft annually sail to Tagftnrock, with mir- 
t/r/r, a marmalade of grapes, and f/cc/m/n.*, a sy- 
rup made for the use of the distilleries iheie. 
Co:i>t of tl.it Next to the I a/.iens, the Gin-ions occupy the 
Gut tous. COilg ^ # s f ar as ii u . Rioui, r/i^is. At i!*- mouth 
this river is fiO fathoms deep, and half a league 
broad ; but a small island lies in the mid.-t of its 
channel. The only port in the country of the Gu- 
iions to Poti, to which the merchants of Geujgia re- 


sort ; the Mittgre&tne eceupyittg the country of Blac k to, 
the ancient Cbkhi. > In thie tract th*re to no port of 
consequence. * The Abaxsea occupy the coast from 1 J 
lsgarur to the Strait of Yenikale, aa far as Ajpifa. ^ 1 
This coast is very elevated, the Caucasian' moun- 
tains approaching dose to the sea. Near Sondjuk 
is a very lofty promontory called Varda. From 
Analfu to dm Straits, the coast is low. Some small 
vessels are built at AmiHa by the Turks. The Ku- ,r lir Kuban, 
ban, Hypanit, receives most of the Waters of the 
western side of Caucasus. Near its mouth it di- 
vides into two branches, one of which falls into the 
Sea of Azoph, and the other into the Black Sea. 

The marshy isle t>f Taman to formed by it. On this 
island is Funa «Jo»a, a place of some trade. 

The commerce of the Black Sea, in ancient times, nisioiy ,,|* 
was huccc^ivdy in the possession of the Phoenicians, ihe 
Kgyptians, (i reeks, and Romans. From the last it 
passed to the Greeks of the Lower Empire ; from ^ x ' M 
them to the Venetians and the Genoese, (’alia w;:.s 
the principal city of the commerce of the Genoese 
with tiie eii"! ; and the port at which was deposited 
all the merchandize which had been transported to 
the Black Sea. By the capture of Constantinople 
in 1153, thto commerce was nearly destroyed ; and 
by the capture of (’alia, in M7b\ it was complete^ 
annihilated. One of t ho favourite objects of Peter 
the Great was to obtain a share in the commerce of 
Bus sea, which the subjects of the Po$U* alone were 
permitted to nuugatc. In 16*99, he succeeded in 
subduing Azoph and the country round it; but, by 
tlie unfortunate battle of Pruth, in 1 7 1 1 , ho w as- 
compelled to relinquish hi*- conquests. His sucecs- * 

sors, and especially Catherine li. aimed at the same 
object. This enterprising sovereign, by the treaty 
of Knimirdgy, in 1774, and aftcnvaiils by the treat) 
of Jassy, in 1791, completely accomplished her ob- 
ject ; the Turks being obliged to surrender a pint of 
Lesser Tartary and the Crimea, to allow the Russians 
to establish a nnvy in the Black Sea, and to per- 
mit their flag a free passage through the Darda- 
nelles. In 1781, the Porte granted the privilege of 
navigating the Black Sea to the Court of Vienna, 

No other European nation obtained this privilege, 
though the French can-led on u considerable trade 
under the Bussian and Imperial flags, till after the 
conquest of Egypt by the French, when a treaty was 
c oncluded between the French government and the 
Porte, by which the latter granted the free na- 
vigation of this Sea. At the peace of Amiens, the 
navigation was opened to the Prussian, Spanish, 
Neapolitan, Dutch, Kagusan, and English merchant 
flags; and all these nations were allowed to have 
resident Consuls in the Turkish ports of this Sea. 

The English, however, by secret treaties with the 
Turks, in the reign of James 1. and Charles, were 
granted the navigation of this Sea; and, in 1799, it 
was again granted. 

Soon after the peace of Amiens', the commerce of 
this Sea increased considerably*; so that, in 1803, 

815 vessels entered the Russian ports from the Me- 
diterranean. Most of them came in ballast, and re- 
turned with -corn. Of these 815 vessels, -there 
were, 
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15 French 
7 English 
(j Hydriots' 
3 Spaniards 
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Sorastopil 
4 Cher-on 
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7 $.Geno«r 
57 LcglUtynr 
26 Corfu 
24 Barcelona 
19 Marseilles 
10 Naples 
8 Malta 
7 Tcht»sm6 
4 Zante 
155 wailed with- 
— out de- 
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hides, Va^^onev Jt ^c*' /tra;jkafe^ to. these coasts., 
is 3 fi»tirely carried 60 by aftfcw Grci^ks of Constan- 
tinople, and.ii Hrv Jnsigajficarit 
See IZsiai sur U Commerce, &c» de la Afer, Noire, 
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From those SI 5, the 210 which loaded at Tagan- 
rock ought to be deducted, in order to give au ac- 
curate view of the commerce of the Black Sea at 
this period. - 

The Russian exports from and inrt ports to this Sea 


were, in 
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.8,800,000 rubles 
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5,000,000 

4,200,000 

1805 

7,400,00 0 

5,350, 000 
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In the year 1802, 3li vessels, and 26‘(> small craft, 
were employed by Russia, in the coasting trade of 
this Sea. There is also a considerable trade be- 
tween the Russian ports and Constantinople and 
Smyrna, carried on cntirel/jfby Greek vessels under 
Russian colours. 

In 1807, the Russian /*lack Sea fleet consisted 
of 12 sail of the line, V^/ttes, 7 brigs and cutters, 
and 18 small craft; &#£ me Black Sea flotilla con- 
sisted of 40 gunboats and 80 falconets. 

The principal articles of commerce afforded by the 
countries on the Black Sea, are wheat, rice, tobacco, 
hides, tallow, iron, hare-skins, honey, wax, and yel- 
low grains for dyeing, from Boumclia and Bulgaria, 
by the ports of Varna and Burgos. The same ar- 
ticles, with the addition of wool, butter, hemp, 
masts, ship-timber, and pitch, from Moldavia and 
Wallachift, by Rudjuk and Galau on the"' Danube. 
From Bessarabia, by Ovidopel, and from tftfc pro- 
vince of Cherson, by Odessa, Akornnao, and Cherson, 
corn, oak-timber, bides, tallow, tar, shagreen, wax, 
honey, hemp, sail-cloth, and wool. From the Cri- 
mea, by the p*>rt9 of Acbiar, Kosloff, and Catifa, corn, 
wool, wax, honey, dried and salted hides, deer- 
skins, morocco-leather, sheep-skins, salted and dried 
fish, potash* felt, caviar, wine, silk, and saltpetre. 
From Anatolia, by th$ ports of Erckli, Amasrah, 
and Sinope, hides, dried fruits, linens, linen-thread, 
wax, honey, hemp, copper, and ship-timber. From 
the countries of the Laziena and Gurions, princi- 
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BLASTING, is a term tised by the Engineer and 
Miner, to demito the application of the explosive 
♦force of gunpowder, in opening or rending rocks, 
indurated clay, consolidated earth, and the walls of 
old buildings In quarrying sandstone, consisting 
of regular layers, the work is performed chiefly 
by means of the pick , the wedge, thd* hammer , and 
the pinch or lever ; recourse being seldom had 
to I he more violent and irregular effects of gun- 
powder. But for many kinds of limestone, and for 
greenstone and basult, blasting is always resorted to ; 
and bom£of the rocks called primitive , such as gra- 
nite, gneiss, and untile, coukl scarcely be tom 
asunder by any other means. 

At what period. blasting with gunpowder was first 
resorted to as a power in mechanics, is uncertain. 
.Gunpowder was applied to military engines in 1880, 
but there is reason to believe that its application 
to the peaceful arts is of a much later date. It 
may seem strange at this day to propose the expan- 
sive or explosive Jhrcc of gunpowder as a new me- 
chanical power ; but when the lover and the wedge 
become iucHcctual to the purposes of the artificer, 
he must naturally attach a high value, and be dis- 
posed to give an elevated term, to that instrument 
or means by which he is enabled, in a very simple 
manner, to effect -his purpose, and overcome the 
greatest obstructions- to his operations. One could 
almost, therefore, wish it dignified with such a title 
as the kxi’Lo.m ve powek. 

'fli is agent is no less simple in its application, 
than it is powerful, in its effects. It is consider- 
ed as the result of the sudden extrication of a per- 
manently clastic fluid by the igniLicm of the gun- 
powder, llie extricated gas occupying perhaps 1000 
times more .'•pace than the grains of the pow- 
der. Some authors ave of opinion, that the pow- 
der contains only atmospheric air in a state of 
great condensation, and that, when this fluid is 
set Gt liberty, being at the same time highly ru- 
rifled by the heat, from the inflammation of the 
powder, it produces the wonderful effects already 
mentioned. .J*r others, . it is* supposed that the 
air contained in the nitre of the gunpowder is u- 
bout 244 times denser than .atmospheric air, and 
that, when exploded, it produces an effect propor- 
tioned to its condensation ; the elastic fluid expand- 
ing with a velocity which lias been calculated at the 
rate of about 10,000 feet per second : and its pres- 
sure or- force, when thus expanding, having been es- 
timated as equal to a thousand atmospheres , or as a 
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sure upon #‘ base of the same extent. If we apply afcCoainj64afioo^r ^ : > ■■ 
this product to the pressure of the atmosphere, or at ■■-• 

the fate of 144 pounds to the eqUare inch, we shaH Whe» if perffi^iiofl or hole is to W made in aMetliod of 
find that the elastic fluid of gunpowder, at the mo- rock for the purpose of blasting with gunpowder, the 
merit of explosion, exerts a force equivalent to 6^ prudent quarrier considers the nature of the rock, K0C 5 ‘ 
tons upon the square inch of surface exposed to its and the inclination or dip of the strata, and from these 
force; and that with a velocity which even the ima* determines the .calibre, and the depth and direction 
_ : .? — — i. — j»- i*-»i — f n.Mwis%.rfi in/iAA/i 0 f t]ie bore or recipient for the gunpowder. Ac- 


gi nation can hardly follow. Count Rumfortl, indeed, 
estimated this force at. 10,000 atmospheres; but we 
have rather followed the calculations of Hutton, 
whose opportunities of experiment, connected with 
the Military College of Woolwich, have been unques- 
tionably great. 

The progress of quarrying and blasting rocks 
has, of late years, made great advancement in this 
country. In Europe, the art of mining was long 
chiefly confined to Sweden and Germany ; but, since 
the disappearance of our thickly wooded forests, and 
the Universal introduction of pit-coal for fuel, and of 
cast-iron in the arts, Britain has made rapid strides 
to improvement in the art of Mining, and now rivals 
her Continental neighbours. Here wo may allude to 
the. Coalworks of Northumberland and Durham, of 
Cumberland and the western counties of England 
and Wales. Wo may also notice the great extent of 
the like works in the south-eastern and south -western 
districts of Scotland. Much of this kind of work 
is done with the pick and shovel; but without the aid 


cording to circumstances, the diameter of the hole 
varies from half an inch to 2^ inches, the depth from 
a few inches to many feet, and the direction varies 
to all the angles from tho perpendicular to the hori- 
zontal. The implements for the performance of this 
operation are rude, and so extremely simple and fa- 
miliar, as hardly to require description ; and the 
\> hole operation of boring and blasting rocks is so 
easily performed, that, in the space of a few weeks, 
an intelligent labourer may become an expert quar- 
ter. The tools are few in number, and, as just said, 
are simple in their construction. The chisel, or 
jumper , as it is technically called, varies in its length 
and other dimensions according to the work to be 
performed, and its edge is more or less pointed to 
suit the hardness or tenacity of the rock to be bored. 
If' the cylindrical hole to he drilled is of small dia- 
meter and of no great depth, or the work fixed to a 
confined position, as often happens, the operation of 
bbrjng is pci formed by a single person; with one 


of the expansive force of gunpowder, these operations hand lid manages the chisel or jumper, which he 
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must have been of a very limited extent. Other 
workB, of no less magnitude than those of Coal 
Mines, have been executed in Great Britain, almost 
wholly by the force of gunpowder, particularly in 
Canal and Road-works. To illustrate more fully the 
use of gunpowder in mining operations, we may 
mention the extensive works in Tunnelling, for pre- 
serving the level of canuls through mountainous 
districts of country, instead of forming Locks, or 
following a circuitous line of navigation. The 
bold attempt of blasting rocks, under such cir- 
cumstances, Was, in this country, reserved for Mr 
Brindley, Engineer., upon the Duke of Bridge- 
waters canals. In .1776*, this celebrated Engineer 
completed the first navigably tunnel, at II are- 
castle in Staffordshire, which is upwards of one mile 
in length. Since that period, many other works 
of a similar nature, and even of much greater ex- 
tent, have been executed in various parts of Europe. 
By the art of blasting, immense excavations have 
been made upon the Great Canal in Sweden. In 
France, a tunnel of about seven miles in length has 
lately been made ; and, in our own country, at Sap- 
perton, on the canal joining the Vivcrs Severn and 
and at Marsdenhill, there. is a tunnel, up- 
wards of three miles ift length, ^'forced entirely 
through rock, by the use of gunpowder. We 
may afro instance the great national work of the 
Caledonian Canal. In all of these works, in road- 
making, and many others intimately connected with 
the prosperity of commerce, the extension of the 
arts, our domestic comfort, and notional importance, 
it is most evident, that, but for the simple process of 
applying the expansive force of gunpowder, we must 


s constantly turning, and with the other lie 
strikes the jumper with a hammer of 6 or S lb. 
weight. s But when the hole’is of larger dimensions, 
and of a depth exceeding a foot, it generally be- 
comes the business of one man, in a sitting posture, 
to hold and direct the jumper, — to keep it constantly 
turning, — to supply the hole with water, and oc- 
casionally to clean it out; while two and even 
three men, with hammers of 10 or 12 lb. weight, 
strike successive blows upon the jumper, until the 
rock is perforated to the desired depth. To prevent 
annoyance to the quarriers from the squirting up of 
the water, a small rope of straw or hemp is simply 
twisted round the jumper, and kept resting on the 
orifice of the hole. When the perforations are to 
be made to a greater depth than about SO inches, it 
is now common to use a chisel or jumper, varying in 
length from 6 to 8 feet, pointed af both ends, having 
a bulbous part in the middle for we convenience of 
holding it ; it thus becomes a kind of double jumper, 
and is Used without a hammer, with either end put 


into l 
dera 


ftole at pleasure. When^a bore of consi- 
fc .depth is to be made, alter the hole lias been 
perforated a few inches with the common jumper, 
the quarriers lay it and their hammers aside, and 
collect round the fang jumper, in a standing pos- 
ture, and fey hold of it by the bulbous part, lifting 
and felting it drop into the hole by; its own gra- 
vity Mb this manner, by the successive strokes or 
faluti& of the long jumper, a hole t&ffee depth of five 
feet and upwards is perforated, With much ease to 
the workmen, and with wonderful expedition. When 
the boring of the hole is completed, the debris and 
moisture are then carefully cleaned out, and a proper 
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The charge being introduced into the cylindrical wbeaten or a$t£n straws filled with; powder. These 
hole bored or drilled in the rock, a long irori called /straw tubes i»a)?. fee joined SO as to reach any neces- 
the pricker is inserted amongst the powder, to be sary depth ; the fower/ifar^' always terminating in 
afterwards withdrawn when the priming powder is the root*' part where a natural obstruction occurs, 
introduced. While this rod remains, the process of or it ifc artificially stepped with clay, to prevent 
ramming or stemming tho hole is performed by for- the powder from being lost/ The lower part of 
cing burnt day, fragments of pounded brick, stone, or the priming straw is pared quite thin, so as to in. 
any other substance less liable than another to produce 
sparks of fire on being struck with iron. A fter a layer 
or stratum of such matter has been pressed down 
upon the powder, the remaining depth of the bole is 
filled with pounded stone or earthy matters of any 
kind, forced down with an iron punch or rammer of 
such dimensions that it nearly fills the hole, but 
having a groove in it to receive the pricker; the 
rammer being flat at the end which enters the hole, 
the fragments of stone are pounded by it round the 
pricker, which must be occasionally turned to gre 



sure the inflammation of tho charge of powder in 
the hole. This being done, a slow ytiat jr», consist* 
ing generally of a bit of soft paper, prepared by dip* 
ping if into a solution of saltpetre, is carefully ap- 
plied to the priming powder. When this match Is 
touched with fire, the quarrier* give the alarm to all 
around, to retire to a sufficient distance, so as to 
avoid accident from the expected explosion*. This 
commonly takes place in about a minute. The 
priming first explodes, attended only withflame;,a 
short interval of suspense commonly ensues; the 


vent it from being too firmly fixed, and thereby pre- ... eyes of the byestanders being anxiously directed to- 
vented from being drawn. This wadding or matter, wards the spot ; tffcS rock is ib.sthhtiy seen to open, 
laid immediately over the powder,, is gently tossed:./ when a sharp report, or a detonating noise, takes 
down at first, to prevent, as much as possible, th^ /place, and numerous fragments of stone are observ- 
danger of premature explosion ; but as the hoIeJty/ «d to spring into the airland fly about in ail direc- 
morc and more filled up, the quarrier strikes 'deton lions, from amidst a cloud of smoke. The qdarrier 


the stcmincr with more violence and less care, and 
consolidates the wadding as much as possible, with a 
view to produce a greater effect by the shot. In 
thiV operation consists the chief danger attending 
the process of blasting with gunpowder ; for it must 
be obvious, that, unless the utmost care be taken in 
forcing down the first portions of the wadding above 
the powder, there is great danger of such a collision 
taking place, between the stem irfer and the pricker, or 
between either of these and the rock or sides of the 
hole, as may elicit a fcpark pf fire, and produce uninten- 
tioned explosion,. FronOhfo cause, indeed, the most 
unfortunate arid distressing accidents have sometimes 
happened to quarrier®*, A recent case occurred un- 
der the notice of the’ writer of this article, from 
which an experienced workman lost tho sight of 
both eyes, and IiaA Ills legs and arms much shattered. 
It is. necessary, as before noticed, frequently to turn 
the pricker during the process of stemming the shot, 
in order to prevent its being so bound 'hy the wad- 
ding as to prevent its being withdrawn < and it has 
been known that, by the friction produc&t IS the 
mere act of turning it unguardedly* the shot has 
been fired off 1 . #To prevent accident^ yn this way, 
copper prickers, or, to save expend prickers com- 
posed partly of coppq$>nd partly pf Iron, have been 
introduced, instead/of those formed ^holly of iron. 
The copper prickejf is certainly much less liable to 
accident; but notwithstanding that this fact is self- 
evident, and 'has bfeert clearly established in quar- 
ries where Copper and iron prickers have been 
used at thq same time, yet, .from the greater ex- 


then returns with alacrity to the scene of his opera- 
tions. When blasting with gunpowder is carried on 
in coal-pits or in sinking wells, where the workmen 
cannot get speedily out of the reach of the shot, or 
in any situation where adjoining houses, Ac. may be 
in danger of being injured, it is common to load 
or cover up part of the rock to be blasted, with a 
quantity of furze or brushwood, to prevent the frag- 
ments of blasted rock from being driven to a dis- 
tance. 

The simplicity of this operation, so important to Use of Sand 
our means of quarrying or prying into the bowels ofm Blasting, 
the earth, i6, perhaps*, one cause of sq little attention 
having been paid tq.itby persons of science ; while 
the personal risk attending it may have also oper- 
ated, in some measure, to prevent particular in- 
quiries regarding it. It w& ,rin : extremely natural 
conclusion for the quarrierVt<* suppose, that the 
more firmly the shot was ttmmcd nome, the more 
powerful would be the effect of the explosion. This, 
we know, was long the conviction of military En- 
gineers ; and was also a principle invariably adopted 
by miners, to the great personajhazard of the arti- 
ficer. In many; places, thig notion still prevails, and 
we cannot enotigh lament thq; force, and stubborn- 
ness of custom in this instance;^* it has been fully 
established, that a wadding of loose sand, or of any 
earthy matter in a dry state, answers all the purposes 
of the firmest v iramming or wadding. Now, as it is in. 
the operation of ramntfqg, that accidents most com- 
monly befall the quarrier, arid which the use of the 
copper pricker cannot altogether prevent, itisnot 
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To,^b$ common-labourer* indeed, it mturally 
seems somewhat paradoxical 46 my, that particles 
of loose sand can produce an effect equal to stem* 
ming'ashot with an iron punch and hammer; bat 
those ttho arc better informed, should insist on the 
use of fiund, whereby the person of the quarrier 
would be much less exposed, and much time and 
trouble would be saved. It may be noticed, that 
in several works this is observed, particularly at 
Lord Elgin's extensive mining operations at Charles* 
town in Scotland, where much attention is paid to 
the security and comfort of the artificer, as well as 
to every thing interesting to science. The practice 
of using loose sand instead of pounded stone ram- 
med with force, has been in use at these works for se- 
veral years (it is believed bince about the year 18 JO). 
The Writer of this article has also had considerable 
opportunities of trying the accuracy of these state- 
ments, ns to the efficiency of sand, at the extensive 
quarrying operations which lately became necessary 
in cutting down a part of the Cfdtonhill, in forming 
the new approach to tlu: city of Edinburgh, where 
upwards of 100,000 cubic yards of rocky matters 
were removed, and gunpowder to the value of near- 
ly L. 1000 Sterling, was expended, chiefly in blast- 
ing rock, consisting of whinstonc, or greenstone, 
much traversed by calcareous spar. The holes at 
this work were bored of various dimensions, both as 
to calibre and depth, and also at all the angles of 
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atmospheric oii&lkgt.ift immediate contact with the 
powder; the' fluid apptiars to divide, 

and its effects &>; be, lost. in space, without being ap- 
plied chiefly at the bottom of the hojc, where the 
greatest execution is u i.diud to be done. 

It may be noticed, that although tile use of sand for 
blasting in mining operations i» by no moans general, 
yet so much of this, practice has obtained, at the 
quarter, is now only at pains to ram an inch or two 
of tlie lower' wadding firmly home; the upper parts 
are deme loosely, with little attention cither to the 
stuff employed, or to the ramming of it; he merely 
consolidates it In such a manner, that the broken 
particles slmll not fall into the charge amongst the 
powder, when he withdraws the pricker. In so far, 
this is a saving of time; but unfortunately he still 
undergoes much personal risk, the chief danger be- 
ing in ramming at first, or in the turning or with- 
drawing of the pricker, where the wadding is firm. 
When sand is used immpdiately above the powder, 
both the pricker and the rammer are wholly unne- 
cessary; the primed straw being inserted into ihc 
powder, the sand is poured into the hole, and the 
shot is ready for tin* match. A difficulty occurs in 
the use of sand, which, though easily surmounted, it 
may be proper to notice in this place. When the hole 
or perforation in the rock happens to be horizontal, 
or, at more than an angle of 4/i° from the perpendi- 
cular, the priming straw' is apt to be injured in filling 
the hole with sand, un evil to which the pricker is 


that 


inclination, from the perpendicular to the horizon- “ not liable ; but this is easily got ovor by inserting the 
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tal. Trials were here made with holes from three 
to seven or. eight feet in depth, and of a diameter 
from an inch to two and a half inches in dia- 
meter; when it was invariably found, that when 
the powder was wadded with sand, the effect in tear- 
ing or blasting the rock was as great as when the 
more commonly followed method, of ramming with 
pounded stone was adopted. In the judgment of 
the Contractors , the fragments of rock had a greater 
tendency to fly to a distance when sand only was em- 
ployed; but there was as great a bulk of the rock raised 
by the shot waddqj| with aandaS by that which was 
rammed in the usuftl way } and ! in practice it was 
found that the shots with wind were not more liable 
to /ail, or bin re, without doing execution, tiian those 
wliiich were rummed. It is ti fact perhaps as curious 
anil interesting as any connected with the subject, 
tlmt in both ways the shots fail, and at times blow 
out, without producing any effect, or being occa- 
sioned by any apparent cause. Reasoning from the 
- simultaneous effects of the sudden extrication of the 
' plastic fluid of gunpow der, whether a w adding of 
sand or of firmly pounded stone be employed, 
was made of gunpowder without any wadding, 
btjit the effect produced by this method was rather to 
shake^h* rend the upper part, near the orifice of the 
hole or .surface of the rock r than at the bottom of 
the hdle. Thfc fact, however, favours the conclu- 


priming straw into a small cylindrical tube of sheet- 
iron or copper, while the sand is gently pressed into 
the hole; the small tube which is open at both 
ends is afterwards withdrawn. By this means; the 
operation of the horizontal shot is rendered not less 
sure, and is attended with no more ex pence, and 
little more trouble, than when the bore is perpendi- 
cular. 

It has been supposed by .some, that a more com- luflanmia. 
plete inflammation of die powder would take place, lion oiihe 
if it were ignited at the bottom of the hole ; but it l'miiler. 
has been found by experience, that this is not essen- . 
tial. It even appears from experiment, that gun- 
powder is more fully inflamed by applying the fire 
near the v top, for in firing Ordnance, considerable 
quantities of the onitiflamcd -grains of the powder 
have been collected, by placing a piece of cfoth at a 
distance from the gun, and allowing the shot to pass 
through it. . , 

U0*ck-Kme, suddenly slacked, lias been suggested, 
as a mpde of rending rocks ; but this process would Omelet 
in practice be found very defective, in some situa- hiine. 
tions where the explosive effects of gunpowder could 
not be applied with safety, as inpthejnterior of a 
buQdjng, Or for such like purposed this mode may 
be with good efect. , 

D *-^ogVi|b. gunpowder, under water, is neces- Blasting mi. 
“~ 4 ed in various opei^pp* of the £egi- der Water. 


si on that the efcpfosive force of gunpowder is in pro- neer,payticularly in the excayatkm of the found* 
j)ortion to the surface upon which it acts ; and that dona of piers, and in deepening the entrances of 
the effect is so instantaneous, that it seem* a matter harbours. This is performed by inserting the charge 
not essentially connected with the operation, in what ‘ of powder into the perforated rock, by means of a 
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Blasting ease or cartridge wade oftw*plafe. The lower part 

4 m Sir * 8 ma ^ e 10 t * le ^ ore * n r 0 c k* as nearl y as 

^ ea jn g. ^ . f rot ri ft 8ma ji pipe 0 f the same metal is ear- 
Y ^ ried to the surface of the water, w» I. * * 4 h the priming 
powder. Here wadding is unnecessary, the pres- 
sure of the water upon the tin case superseding the 
necessity of any ; and the explosive effects are gene- 
rally greater, in proportion to the charge, than those 
Jin the open air. It may here be observed, that ex- 
plosions under water have, in some instances, been 
proposed as a mode of attack in marine warfare; and 
it is presumed, that explosions, at considerable 
depths, might occasion such an impression on the 
water, and so disturb the equilibrium of the atmo- 
spheric pressure, as to be capable of sinking lurge 
ships, or floating batteries. 

It may also be mentioned, that a new instrument, 
called the Blasting Screw , has been lately applied with 
considerable success to the rending or splitting of 
large trees and logs of* timber. It consists of a screw 
which is wrought into an auger-hole, bored in the 
centre of the timber ; here the charge of powder is 
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then shut up or closed with tiaperew, when a match, M t. • 
or piece of cord, prepared With Saltpetre, is intro- 
duced into a small hole left in the screw for this 
purpose, by which the powder is Ignited. The appli- 
cation of this screw to the purposes of blasting is not 
vdrjp obviously necessary, because, from what we 
have seen, it would appear that the auger-hole being 
charged with powder and sand, would answer every 
purpose. One great objection to the process of 
blasting applied to the rending of timber is, the ir- 
regular and uncertain direction of the fracture, by 
which great waste is sometimes occasioned. It may, 
however, be necessary to resort to this mode of 
breaking up large trees, when cut down and left in 
inaccessible situations, where a great force of men 
and of implements cannot easily be procured or ap- 
plied. 

Sec Treatise of Artillery by John Muller ; Hut- 
ton’s Mathematical Dictionary ; and Nicholson's 
Journal , Vols. XII. and XIII. (n. u.) 


BLEACHING. 


HisL.-;/. 


Bleaching i» the art of whitening thread and 

cloth. It has been treated at considerable length in the 
Encyclopedia. Our business here is merely to supply 
the delects of that article. These are chiefly two ; 
namely, 1 . A very incomplete historical detail of the 
improvements in bleaching, at least ns far as this 
country is concerned ; and, 2. The omission of any 
description of the present mode of bleaching, as 
practised by the, most enlightened manufacturers of 
Great Britain. 


I. The Ancients, especially in Egypt, where white 

linen was a common article of clothing, must at an 
early period have been acquainted with the method 
of bleaching that substance, but none of their writers 
have left us any details on the subject. We know, 
however, from Pliny, tlmt different plants, and like- 
wise the ashes of plants, which no doubt contained 
alkali, were employed as detergents. Pliny men- 
tions particularly the struthinm as much used for 
bleaching in Greece. This plant has been consider- 
ed by some as the gypsophila strnihium. But as it 
does not appear from Sibthorp’s Flora Green, pub- 
lished by .Sir James Smith, that this species is a na- 
tive of Greece, Dr Sibthorp’s conjecture that the 
struthium of the Ancients was the saponaria officina- 
lis, a plant common in Greece, is certainly more pro- 
bable. Mr Purkcs, in his Essay on Bleaching (Che- 
mical Essay , Vol. IV. p. 7), says, that Theophrastus 
states that lime was used by the ancients in bleach- 
ing ; and that a ship, partly loaded with linen, and 
partly with lime for bleaching it, was destroyed by 

the accidental access of water to the lime. We en- 
deavoured, with some pains, to verify this quotation ; 
and, for this purpose, turned over all the writings of 
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Theophrastus with which we are acquainted, without 
being able to find any thing bearing the least allu- 
sion to it. We have doubts whether lime could be 
employed us a detergent of linen, without injuring 
the texture of the doth; and, on that account, it 
would have gratified us exceedingly to have found 
such a statement in so respectable and correct a 
writer as Theophrastus. 

About sixty or seventy years ago, the art of bleach- 
ing was scarcely known in Great Britain. It was 
customary to send all the brown linen manufactured 
in Scotland to Holland to be bleached. It w'as sent 
away in the month of March, and not returned till 
the end of October, being out of the hands of the 
merchant more than half a year. The principal 
Dutch bleaching-grounds were in the neighbourhood 
of Hacrlcm ; and the great success of their bleach- 
ings was ascribed to the superior efficacy of their 
water, which, according to the fashionable theory of 
the time, was sea-water filtered and rendered sweet, 
by passing through their sand-downs. Indeed, it 
was Jong a prejudice on the Continent, that no water 
was efficacious for bleaching but sea- water. 

The Dutch mode of bleaching tvas to steep the 
linen for about a week in a potash ley poured over 
it boiling hot. The cloth being taken out of this 
ley, and washed, was next put into wooden vessels 
containing butter-milk, in which it lay under a pres- 
sure for five or six days. After this it was spread 
upon the grass, and kept wet for several months, ex- 
posed to the sunshine of summer. 

In the year 1749, as we arc informed by Mr 
Parkes (Chemical Essays, Vol. IV. p. 26 ), an Irish- 
man, who had learned something of the art of 
bleaching, settled in the north of Scotland, and ei- 
s s 






tabli«hed a bleaching manufactory. On applying to 
m Jr^ the principal Scotcfetnakcrs of linen, they readily 

furnished him with a quantity of goods ; but after 
keeping them a whole year, he failed in all his en- 
deavours to bleach them, and the proprietors were 
obliged to send them to Holland to get the process 
completed. Next summer his efforts were not ratfre 
successful ; the linen was considerably injured, and 
even rendered tender by his management, but it 
was not whitened. Nevertheless, this man by per- 
severance became in a few year* an excellent prac- 
tical bleacher. He had the merit of introducing the 
art into Great Britain, and his descendants at this 
day figure among the higher ranks in the metropolis. 

The bleaching process, as at that time performed, 
was very tedious, occupying a complete summer. It 
consisted in steeping the cloth in alkaline leys for 
several days, washing it clean, and spreading it upon 
the grass for some weeks. The steeping in alkaline 
leys, called bucking , and the bleaching on the grass, 
called crofting, were repeated alternately for five or 
six times. The cloth was then steeped for some 
days in sour milk, washed clean, and crofted. These 
processes were repeated, diminishing every time the 
strength of the alkaline ley, till the linen had ac- 
quired the requisite whiteness. 

For the" first improvement iri this tedious process, 
which was faithfully copied from the Dutch bleach- 
fields, manufacturers were indebted to l)r Home of 
Edinburgh, who proposed to substitute water, acidu- 
lated with sulphuric acid, for the sour milk previous- 
ly employed. This suggestion was in consequence 
of the new mode of making sulphuric acid, contriv- 
ed some time before by Dr Roebuck, w hich reduced 
the price of that acid to less than one-third of wlmt 
it had formerly been. It is curious, that when this 
change was first adopted by the bleachers, there was 
the same outcry against its corrosive effects as w r e 
have seen some years ago, when oxymuriatie acid 
was substituted for crofting. No allegation, how- 
tver, could be worse founded, and it was completely 
destroyed by the publication of Dr Home {Essay on 
Blenching ), who demonstrated the perfect innocence 
and the superior efficacy and cheapness of sulphuric 
acid, when properly applied, over sour milk. Ano- 
ther advantage resulted from the use of sulphuric 
acid, which was of the greatest importance to the 
merchant. A souring with sulphuric acid required 
at the longest only twenty-four hours, and oflen not 
more than twelve ; whereas, when sour milk was em- 
ployed, six weeks, or even two months, were requi- 
site, according to the state of the weather. In con- 
sequence of this improvement, the process of bleach- 
ing was shortened from eight months to four, which 
.enabled the merchant to dispose of his goods so 
much the sooner, and consequently to trade with so 
much less capital. 

The bleaching art remained in this state, or near- 
ly so, till the year 1787, when a most important 
' change began to take place in it, in consequence of " 
a discovery which originated in Sweden about thir- 
teen years before. In the year 1774, there appear- 
ed in the Mernohs of the Royal Academy of Stock- 
holm a paper on manganese, by Mr Scheele. Among 


other experiments to which he subjected this mine- Bleaching; 
rul, he mixed it with muriatic acid, put tho mixture 
in a retort, and applied heat. He perceived a smell 
similar to that of aqua regia. This induced him to 
collect what came over in a receiver, and he found it 
to be muriatic acid, altered in a remarkable manner 
by the action of the manganese on it. Its smell was 
greatly heightened, it was become less soluble in wa- 
ter, and it possessed the property of destroying those 
vegetable colours on which it was allowed to act. 

M. Berthollet repeated the experiments of Scheele 
on this new acid in 1785, and added considerably to 
the facts already known. lie showed that this new 
acid (called by Schcelc dcphtagislicatcd muriatic 
acid) is a gas soluble in water, to which it gives a 
yellowish green colour, tin astringent taste, and the 
peculiar smell by which the acid is distinguished. 

When water, impregnated with this acid, is exposed 
to sunshine, it gradually loses its colour, while, at the 
same time, a quantity of oxygen gas is disengaged 
from the water, if the liquid be now examined, it 
will be found to contain, not the new acid, but com- 
mon muriatic acid. This experiment lkrthollot. 
considered as exhibiting an analysis of the new acid, 
and as demonstrating that it. is a compound of muri- 
atic acid and oxygen. On that account, he gave it 
the name of oxygenated muriatic acid , which was af- 
terwards shortened into nxymurialic acid , an appel- 
lation by which it is still known among bleachers. 

The property which oxymuriatie acid possesses of 
destroying ugetablc colours, led Berthollet to sus- 
pect, that it might he introduced with advantage in- 
to the art of bleaching, and that it would enable 
practical bleachers greatly to shorten their processes. 

At what time these ideas lirst struck his mind, we 
do not exactly know ; but at the end of a paper on 
dephlogisticatcd muriatic acid, read before the Aca- 
demy of Sciences at Paris in April 1785, and pub- 
lished in the Journal dc Physique for May of the 
same year (Vol. XXVI. p. fiiib), ho mentions that 
he had tried the effect of the acid in bleaching cloth, 
and found that it answered perfectly. This idea is 
developed still farther in a paper on the same acid, 
published in the Journal de Physique for 1786\ In 
178(), he exhibited the experiment to Mr Watt, who, 
immediately upon his return to England, commenced 
a practical examination of the subject, and was ac- 
cordingly the person who first introduced the new 
method of bleaching into Great Britain. 

Mr Parkes, in his Chemical Essays , published in 
1815, bus mentioned some facts upon this subject, 
which it will be proper to state. In the early part 
of the year 1 7S7> Professor Copland of Aberdeen 
accompanied the present Duke of Gordon to Geneva, 
and he was shown the discolouring property of oxy- 
muriatic acid by M. de Saussure. Mr Copland was 
much struck with the importance of the experiment, 
and on his return to Aberdeen in July 1787, men- 
tioned the circumstance, and repeated the experi- 
ment before some eminent bleachers in his own 
neighbourhood. These gentlemen were Messrs 
Milnes of the house of Gordon, Barron, and Com- 
pany, Aberdeen. They immediately began the ap- " 

plication of the process to the bleaching of linen on 
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Bleaching- a great spale ; and Mr Parkes assures us that they 
were the first persons who applied the new process 
to practical bleaching in Great Britain, 

But this statement, though it ma« r appear plausi- 
ble at first sight, is quite incorjrct. The writer of 
this article took the liberty of applying to Mr Watt 
himself for information on the subject. Mr Watt 
has preserved copies of all his letters since the year 
„ 1782, taken by means of his copying machine. He 
allowed the writer of this article to peruse such of 
them as bore any reference to this subject. Now, two 
letters were found, which entirely set the matter at rest. 
The first of these is to his father-in-law, Mr Macgre- 
gor, dated Birmingham, March ]«), 1787. In this 
letter lie gives a particular detail of the new bleach- 
ing process, states its advantages, and says that he 
had sent Mr Macgregor a quantity of the whitening 
liquor. The second letter is to Bcrthollct, and is 
dated Birmingham, May cj, 1787. The following is 
a part of that letter, which wc have transcribed ver- 
batim : “ Je nc sais pas si j*ai encore fait la liqueur 
acid si fort quo vous avez fait, mais je vo is donnerois 
los moyens de juger. Je trouve que 4* onces de mon 
acido melc avec la quantite necessaire d’alkali de 
pearl-ash peat blanchir un gros de toile brune, telle 
comme jai vu die/. vou^. II est vrai qu'il ne la f^it 
tout a fait bianc ; mais il le fait aussi blanc, que je 
puis le fairt\ mem<At) ajoutant une second dose 
d acido. Je bouillo la toile par avance dans une so- 
lution d’alkali faible ; ct a mi blanc, je la bouille une 
second fois. Je trouve que le savon est meilleur 
que l’alkali pur pour la second bouillon. J'ai blan- 
chi toute & fail le coton, mais je nc suis encore par- 
venu a blanchir parfaitement la toile de lin.” The 
reader will observe, that the date of both of these 
letters is some months before Mr Copland’s return 
from the Continent. M. Berthollet had published 
his process in 178a, and as Watt had brought it to 
England in the end of 178(), and had put it in prac- 
tice, and introduced it into Mr Macgregor’s bleach- 
field, near Glasgow, in the month of March 1 787, it 
is clear that Saussure has no claim to the original 
discovery, nor Mr Copland to the first introduction 
of the new process into Great Britain. 

Dr Ilenry quotes a letter of Mr Watt, dated 1788, 
February 23, in which he says, “ I have for more 
than a twelvemonth been in possession and practice 
of a method of preparing a liquor from common salt, 
which possesses bleaching qualities in an eminent de- 
gree; but not being the inventor, I have not at- 
tempted to get a patent or exclusive privilege for it.” 

( Annals of Philosophy , VI. 423.) This letter alone 
is sufficient to show, that Mr Watt's experiments 
were of an earlier date than those of Messrs Mil nos. 
He says, farther, that “ at that very time 1/500 yards 
of linen were bleaching by the new process, under 
his directions.” This great experiment was con- 
ducted in the bleachfield of his father-in-law, Mr. 
Macgregor, near Glasgow ; where, as. he wrote to 
M, Berthollet, soon after, 500 pieces were bleached 
by the new method, and Mr Macgregor was so sa- 
tisfied of the importance of the new process, that he 
resolved to continue it. Mr Watt made several im- 
provements in the method of M. Berthollet. Instead 
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been done by Scheele and Berthollet, be ityd s 
recourse to the cheaper mode of a mixture of corn* 
mon salt, black oxide of manganese, and sulphuric 
acid. He made use of wobden vessels to hold the 
water, which was to be impregnated with the oxy- 
muriatic gas, coating them within with a mixture of 
wax and pitch, which rendered the air light, and 
prevented the gas from acting on the wood. Mr 
Watt likewise contrived a test to indicate the 
strength of the water impregnated with oxymuriatio 
acid, as far as its bleaching effects were concerned. 

He took a determinate quantity of the infusion of 
cochineal, and ascertained how much of the bleach- 
ing liquor was necessary to destroy the colour. The 
strength of the bleaching liquor was obviously in- 
versely as the quantity necessary to destroy the co- 
lour. But M. Welter hit upon another method 
about the same time, which has been considered os 
preferable, and has in consequence come into gene* 
nil use. lie employed a solution of indigo in sul- 
phuric acid instead of the infusion of cochineal. In 
other respects the two methods were the same. 

Mr Thomas Henry of Manchester began his ex- 
periments on bleaching, by mcan9 of oxymuriatic 
acid, nearly us early as Mr Watt, and without any 
previous knowledge of what he had done. He was 
very assiduous, and very successful in his trials. At 
a meeting of the bleachers, held at Manchester, ear- 
ly in 1788, he exhibited half a yard of calico, bleach- 
ed by the new method, which was considered as su- 
perior in whiteness to half a piece of calico, bleach- 
ed by the same process by Messrs Cooper, Baker, 
and Charles Taylor. In consequence of this exhibi- 
tion ho was applied to by Mr ltidgway of Horwich, 
to be instructed in the new process. And the in- 
structions which he accordingly received, were the 
first step of a scries of improvements carried on 
by Mr Ridgway and his Son, with an ability and 
spirit of enterprise, which have raised their es- 
tablishment to its present extent and importance. 

(See Annals of Philosophy , VI. 423.) These two 
gentlemen, Messrs Watt and Henry, had the chief 
merit of introducing the new mode of bleach- 
ing into Lancashire, and the neighbourhood of Glas- 
gow. 

In the year 178$, M. Berthollet published a me- 
moir on the subject, in the second volume of the 
A unales de Chime (p. J5I). In this memoir, which 
constituted the first publication on the mode of 
bleaching by means of oxymuriatic acid, Berthol- 
let gives a detail of the progress of his experiments, 
and states the attempts that had been made to intro- 
duce the new mode of bleaching into France. M. 

Bonjour, who had assisted him in his experiments, 
associated himself with M., Constant, a manufacturer 
of cloth at Valenciennes, to form a bleaching esta- 
blishment in that city upon the new plan. But their 
project was prevented by the prejudices of the inha- 
bitants, and by the jealousy of the bleachers, who 
were afraid of being injured by the introduction of 
any new improvements. M. le Comte de Bcllaing, 
however, who approved of the project, granted a 
piece of ground possessed of all the requisite convc- 
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niences ; but rather at too great a distance from Va- 
lenciennes. M. Bonjour applied to the Board of 
Commerce for the exclusive privilege of blenching 
for some years, according to the new method in Va- 
lenciennes and Cumbruy, and for two leagues around 
these places, ottering at the same time to explain the 
new process in all its details to those who wished to 
make themselves acquainted with it. But the re- 
quest was refused. 

It does not appear, from Berthnllefs account, that 
the new mode of bleaching had been able to esta- 
blish itself in any manufactory in France, before the 
publication of his Memoir. One of the great 
difficulties in the way of applying oxy muriatic acid 
to bleaching was the very disagreeable and noxious 
odour which characterizes it, and which rendered it 
not only wry offensive, but highly injiuioii.s to the 
health of the workmen, lie describes, at consider- 
able length, a vessel contrived for impregnating water 
with it, by M. Welter, and likewise the inode of pre- 
paring the gas from common salt, black oxide of 
manganese, and sulphuric acid. But lii.O improve- 
ments, though considerable, were fur from obviating 
the inconveniences complaint d of. Some method 
was wanted which should deprive water impregnated 
with this gas of its smell, without depriving it. of its 
bleaching qualities. The first attempt to accom- 
plish this object originated from M. Berthollet him- 
self. 

When he first began to bleach, by means of wafer 
impregnated with oxy muriatic acid, he employed 
that liquid ns concentrated as possible ; but he found 
that the texture of the cloth steeped in this liquid 
was considerably injured. To prevent this effect, he 
at first added a little alkali to the liquid, to saturate 
a portion of the acid. But he found afterwards 
that it was better to dilute the liquid with water. 
Before this last method occurred to him, he was re- 
quested to go to Javcllc, to show the bleachers 
there, the method of preparing the oxynniriatie acid, 
and making the bleaching liquor. He went twice in 
consequence, prepared the liquor before the bleach- 
ers, and added some potash to prevent the acid from 
injuring the texture of the cloth. Sometime after 
the manufacturers of .Javclle announced in the dif- 
ferent journals that they had discovered a peculiar 
liquid which they called Eemve de Javclle , and which 
possessed the property of bleaching cloth immersed 
m it for a few hours. This liquid they prepared by 
dissolving potash in the water which they were go- 
ing to impregnate with oxymurintic acid. The con- 
sequence was, that the liquid absorbed a much 
greater quantity of gas, and might be diluted w ith a 
considerable proportion of water, without losing its 
bleaching quality. 

; Being disappointed in their attempts to introduce 
this liquor among the French bleachers, they came 
over to England, and applied to Parliament for the 
exclusive privilege of supplying the British bleachers 
with this liquid. The patent was to be given to 
MM. Bourbollon de Bonnuoil and Company. In con- 
sequence of this application, a meeting of the 
bleachers of Lancashire was advertised, in the be- 
ginning of the year 1788* It was at this meeting 


that Mr Hehry exhibited the half yard of calico Bleaching, 
bleached according to the new method. Mr Watt ^ ~ ~ 
had written a letter to Dr Perciva! on the subject, 
which w as communicated to the meeting. He stated 
in it that he had been in possession of a new method 
of bleaching, by means of oxymuriatic acid, for above 
a year; that he had learned it from Berthollet, and 
that he had every reason to believe that the liquor 
of MM. Bourbollon de Bonnuoil and Company, con- -> 
stated of oxymurintic acid, or of some proportion of 
it. In consequence of this meeting, the county 
members of Parliament were requested to oppose the 
intended monoply. Mr Watt also exerted all his 
influence; and Mr Parkcs informs us likewise, that 


one of the Messrs Milees of Aberdeen, who had 
been informed of the use of oxymuriatic acid by Mr 
('upland, happened to be in the gallery of the House 
of Commons when this application in favour of these 
gentlemen was made. lie took immediate measures 
to inform the principal members that this was not 
a new process; that lie himself had long ago pictured 
an article equally advantageous, and that he was 
ready to substantiate the truth of his statement when 
required. ( Parkcs s Chemical Essays , IV. fjjJ.) In 
consequence of the united exertions of all these dif- 
ferent gentlemen, the bill was thrown out, and the 
monopoly prevented, ^ 

It seems to have been paflrv in consequence of 
this application of the French gentlemen that Mr 
Henry of Manchester was induced to attempt 
bleaching in the large way with oxymuriatic acid. 
Ilis attention Had been first drawn to the subject by 
the papers of Berthollet, published in the Journal de 
Physique , during the years 1 785 and 178 6. He was 
at that time engaged in a course of lectures on Dye- 
ing, Printing, and Bleaching. An acquaintance with 
the properties of oxymuriatic acid, which he had re- 
peatedly hail occasion to exhibit in his course of 
lectures, and the general hints previously throwu out 
by Berthollet, led him to conclude, that the liquor 
of Bourbollon and Company could be nothing else 
than oxymuriatic acid, or some compound of it. His 
first operations on the large scale consisted in ex- 
posing the goods, in a moist state, in air-tight cham- 
bers, to the action of oxymuriatic acid gas. He 
likewise began to prepare for sale a bleaching liquor, 
in which the gas was condensed in a very weak so- 
lution of potash ; which, as we learn from Berthollet, 
was the very same with the Lessive dc Javclle . This 
liquid possessed tw o advantages over water simply 
impregnated with oxymuriatic gas. Its smell was 
less noxious, and it might be employed to whiten 
printed calicos w ithout destroying the colours which 
had been dyed upon the doth. But the.se advan- 
tages were much more than counterbalanced by 
equivalent disadvantages. It was found not to go 
nearly .so far as water impregnated with oxymuriatic 
acid, and w hen kept for some time, it lost its bleach- 
ing properties altogether. The reason of this last 
alteration is now sufficiently understood ; the oxy- 
muriatic acid in the liquid was gradually destroyed, 
and converted into common muriatic acid and chlo- 
ric acid ; the water containing merely common mu- 
riate of potash and chlorate of potash. In conse- 



R loach in c. queQce of these disadvantages, the addition if pot- 
ash to the bleaching liquid was soon laid aside. 

The next attempt to destroy the noxious smell of 
the liquid, without destroying its bier hing property, 
was the addition of lime to the liquid. Mr Henry of 
Manchester was one of the first persons who thought 
of this addition. On the floor of his air-tight cham- 
bers rested a stratum of thin cream oflime, through 
— - which the goods were passed by means of a wince ; 
and were afterwards exposed, on quitting the liquor, 
to oxymhriatic acid gas. Hence the oxy muriate of 
lime was formed upon the cloth. But this method 
was objectionable in the case of some coloured 
goods, the colours of which were injured or destroy- 
ed by that earth. It admitted, therefore, of only a 
partial application. 

Other persons made similar attempts, but none of 
them appear to have been attended with success. 
But Mr Tennant of Glasgow, after a great deal of 
most laborious and acute investigation, bit upon the 
method of making a saturated liquid of oxymuriate 
of lime, which was found to answer perfectly all the 
purposes of the bleacher. This was certainly a most 
important improvement. Without it, the prodigious 
extent of business carried on by some of our bleach- 
ers could not possibly have been transacted. To 
give some idea of tho rapidity with which bleaching 
is conducted according to the new process, we may 
mention the following fact, which we state on what 
wo consider as very good authority. A bleacher in 
Lancashire received 1400 pieces of grey muslin on 
a Tuesday, which on the Thursday immediately fol- 
lowing were returned bleached to the manufacturers, 
at the distance of 10 miles, and they were packed 
up and sent off on that very day to a foreign market. 
The quick return of capital which is thus made is a 
benefit entirely to be ascribed to the new mode of 
bleaching. 

In the year 1798 , Mr Tennant took out a patent 
for his new invention, and offered the use of it to 
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- mme 'process at that of Mr Tenriant was employed' 
before he took out his patent, there could be no 
doubt that the process originated with him, and that 
those who used it had been induced to do so from 
the information which they derived from him. In 
the opinion of the writer of this article, Mr Tennant 
was hardly used, and the words employed by Lord 
Ellenborough were quite inapplicable to him. But 
when a very powerful combination is formed against 
any individual, the sentiments with which they are 
actuated propagate themselves with rapidity, and it 
is difficult for the most upright jury to avoid being 
swayed by prejudices ho much the more formidable, 
because their existence is not perceived. 

In consequence of this decision, the use of liquid 
oxymuriate of lime in bleaching was thrown open to 
all, and appears now to be universally employed by 
all the great bleachers in Britain. Mr Tennant, thus 
deprived oftthe fruits of several years of anxious and 
laborious investigation, advanced a step farther, to 
what may be considered as the completion of the 
new method. This consisted in impregnating quick- 
lime in a dry state with oxvinuriatic acid. He 
had taken out a patent for this on the 13th of April 
17 99. and bis right fortunately was not contested. 
He began his manufactory of solid oxymuriate of 
lime at first, upon a smull scale, which lias been ever 
since gradually extending, aiul is now very consider- 
able indeed. During the whole period of the dura- 
tion of his patent, he laboured under great disadvan- 
tages. The oxymuriatic acid £H8 with which the 
lime was impregnated, was obtained from common 
salt. Now, his patent did not extend to Ireland, in 
consequence of which, manufactures of dry oxymu- 
riate of lime were established in that kingdom. In 
Ireland, the manufacturer obtained his salt-duty 
free, while in Scotland Mr Tennant was obliged to 
pay a duty of 7s. fid. per bushel. Such, however, 
was the superiority of the methods employed by Mr 




practical bleachers, for a lair and reasonable portion 
of the savings made by its substitution for potash, 
then in general use. Many of the bleachers, how- 
ever, used it w'ithout paying him, and a combination 
was formed to resist the right of the patentees. In 
December 1802, Mr Tennant and Company brought 
an action for damages against Messrs Slater and 
Varley, the nominal defendants; but who, in fact, 
were backed and supported by a combination of al- 
most all the bleachers in I encash ire. In conse- 
quence of this action, the patent right was set aside 
by the verdict of a jury and the decision of Lord 
Ellenborough, who used very strong language a- 
gainst the patentees. The grounds of this decision 
were, that the patent included a mode of bucking 
with quicklime and water, which was not a new in- 


lennant, that he was able to compete with the Irish 
manufacturers in their own country. 

In the year 1815, in consequence of the joint ap- 
plication of the bleachers, the duty on common salt, 
formerly charged upon all bleachers and others who 
employed that article in the preparation of a bleach- 
ing liquid, w as taken off, and they w ere henceforth 
allowed to Use it duty free. But this act, while it 
affords great advantages to bleachers on a large 
scale, precludes those who only work on a small 
scale, from making their own oxymuriate of lime ; 
the consumption of the powder* therefore, is likely 
to increase very much among the bleachers 
and calico printers. Its use is also considerable in 
partially discharging the colour of Turkey red cloth. 
The method was originally a French invention ; but 


vention. It was decided that, because one part of a patent has been lately granted to Mr Thomson, a 
the patent was not new, therefore the whole must be Lancashire bleacher, for the process, which, we be- 
set aside. Had the writer of this article constituted lievc, he imported from Iony. The method is this ; 
the jury, the verdict would have been very different. An acid paste, consisting of citric acid, or any other 
Lime was indeed used previous to the patent of .Mr acid thickened with gum, is first printed on the Tur« 
Tennant ; but it was employed in a quite different key red doth, which is then passed through liquid 
manner from his* and he would have allowed all of oxymuriate of lime. It becomes white only where 
them to continue their peculiar method without any the acid was applied. On this bleached part any 
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other colour may be applied, and the combinations 
produced are exceedingly beautiful and striking. * 

Such, as far uh we arc acquainted with the sub- 
ject, is the history of the progress of the new me- 
thod of bleaching in Great Britain. We have said no- 
thing of the Iri^h bleachers, because we are not par- 
ticularly acquainted with the progress of tiie new me- 
thod in that country ; though we believe thatoxymu- 
riatic acid was tried by the Irish bleachers almost as 
early as it was in Great Britain. Mr Parkes supposes 
that Mr Kirwan might have proposed the trial of the 
new reagent, in consequence of some suggestion from 
Schecle or Smissure. (Parkes's Chemical Essay*, IV. 
43.) But wo have no evidence that this was the case. 
Indeed, it would be quite unreasonable to attempt, by 
such vague suspicions, to detract from the merit due 
to Bcrthollct for his original suggestion of the appli- 
cation of oxynuiriatie acid to bleaching, — a merit 
which he has enjoyed without a competitor lor 30 
years. Scheelc was dead before any one attempted 
to introduce the new acid into bleaching, either in 
Great Britain or 1 rotund. And there is every rea- 
son for believing that Saussure’s knowledge of the 
bleaching qualities of oxymuriatic acid, originated 
from Berthollofs publications on the subject in 1 7 No 
and 1 786. 

There arc three different ways of employing oxy- 
xnuriatic acid in bleaching, still followed by different 
manufacturers; the first, the simplest, and we may 
add, the most economical and efficacious mode, is to 
impregnate water with oxymuriatic acid, and to use 
this liquid without any addition in u sufficiently di- 
luted state. Mr Rupp, long ago, demonstrated the 
superior economy of tin’s process, and even at pre- 
sent it is used by the great house of Oberkampf, 
Widmcr, and Company, of Iony, near Versailles, 
who have contrived a very ingenious apparatus for 
its preparation. The only objection to tliN mode 
of using the gas, is its suffocating odour, which ren- 
ders it injurious to the health of the workmen em- 
ployed. 

But the method universally employed by the 
great bleachers of Britain and Ireland, is to form 
a liquid oxymuriatc of lime, and to immerse the 
goods in it. The gas is always obtained from com- 
mon salt, by the joint action of sulphuric acid 
and black oxide of manganese. Various propor- 
tions of these ingredients have been recommended 
by different persons ; but none of them seem to have 
founded their numbers on scientific considerations. 
Bcrthollct, in his dissertation on this subject, pub- 


lished in 1780 (Annates de Chimie , II. 165), re- Bleaching, 
commends the following proportions as the bes£ : ~~*- r 

6 parts of black oxide of manganese, 
l6‘ parts of common salt, 

] 2 parts of sulphuric ucid, 

8 or 12 parts of water. 

Boullon La-Grange, in his Elementary Chemical 
work, recommends 

3 parts of common salt, 

2 parts sulphuric acid, 

1 part of black oxide of manganese, 

2 parts of water. 

Mr Hupp directed 

3 -parts of manganese, 

8 parts of common salt, 
f) parts of sulphuric acid, 

12 parts of water. 

Mr Tennant of Glasgow directs 

3 parts common salt, 

:j part* of manganese, 

3 parts of sulphuric acid, 

3 parts, by measure, of water. 

The usual proportions in France are, 

3 parts manganese, 

10 parts common salt, 

7 parts sulphuric acid, 

() purts water. 

The numbers recommended by Mr Dalton, as agree- 
ing with the atomic theory, are, 

100 sulphuric acid of the specific gravity 1.850, 

76* water, 

40 common salt, 

35 black oxide of manganese. 

These numbers are founded on the supposition, that 
two atoms of sulphuric arid are requisite to disengage 
one atom of muriatic ucid from common salt, which, 
nt the common temperature of the atmosphere, or 
when the heat of boiling water is only applied, is 
probably true ; though at higher temperatures we 
know, that one atom ol sulphuric acid will drive off 
one atom of muriatic acid. If wc consider the state 
of the common salt, as is employed, and the fre- 
quent hnpuriiy of the oxide of manganese used, pro- 


♦ We may notice here, what wc consider as a very improper restriction in the new act of Parliament, 
which takes off the duty on the common salt used by bleachers. They are prohibited from using the rock- 
salt as it is dug out of tlie mine, but must employ what has been refined, and which, of course, amounts 
to four times the price. Surely the framers of the act might have easily seen that, if it was their object to 
prevent smuggling, it would have been nnsweted much better by prohibiting the use of refined salt, than by 
restricting the bleachers to it. It would be impossible to smuggle rock-salt without actually refining it, 
which no bleacher could do without the certainty of detection. Indeed, such a smuggling trade could only 
be followed on a scale totally below the attention of a bleacher. 

Since the preceding note was written, this absurd restriction 1ms been withdrawn, and the use of rock- 
salt permitted. 
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lsieacWnR. bably the bleachers would find the following pro* 
' “ ' portions the most economical and advantageous : 

2 parts sulphuric acid, 

2 parts water, 

1 part common salt, 

1 part black oxide of manganese. 

.At pi^scnt there can be no doubt that the propor- 
tion of common salt used by the bleachers is too 
great. X is well known, that what remains in the 
stills after the process, contains still a considerable 
proportion of muriatic acid. Thus Mr Wilson 
found the salt which crystallized in the liquid resi- 
duum, after distillation, was composed of 

Sulphate of soda, 55.47 

Muriate of manganese, 26*. 79 

Muriate of lead, - 1.52 

Water, - - 1(5.22 

100.00 

This residue was obtained from a mixture of 

3 parts common salt, 

1 part black oxide of manganese, 

4 parts sulphuric acid of the ap. gr. 1.500. 





r 
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The third state in which the oxymuriatic acid is 
employed by bleachers, is combined with lime, con- 
stituting dry oxymumto of lime. Hitherto the ma* 
nufacture of this suit in Great Britain has been con- 
fined to Mr Tennant of Glasgow, the iuventor of 
the process. Hut his patent being now at an end, 
other persons have begun to make it in the neigh- 
• bourhood of Manchester. For the manufacture of 
this salt, leaden stills are employed similar to those 
used in making liquid oxymunatc of lnno, and like- 
wise cart-iron stills. The gas is conveyed into a 
close wooden vessel, on the bottom of which is 
spread some quicklime, newly slaked and silted. 
As the gas pa^cs over, it combines with the lime, 
ami gradually forms the >ali required. It is a soft 
white powder, possessing little smell. When heat- 
ed it gives out oxygen gas ; but if it be mixed with 
Sulphuric add, oxymuriatic gas is given out when 
the heat of a lamp is applied. It is partially solu- 
ble in water, and the solution gradually disengages 
bubbles of oxygen gas, while the salt is changed into 
common muriate ot lime. This change appears to 
take place gradually, even when the salt is kept in a 
dry state. Mr Dalton has analyzed this salt, and 
found it composed of 



See Annals of Philosophy, 1. 565. 

Dr Henry of Manchester found very large pro- 
portions of common salt and muriate of manganese 
in the residue left after distillation ; and he inform- 
ed the writer of this article, that he had know'll a 
bleacher, when in want of common salt, to work 
twice from the same ingredients, by adding fresh 
manganese and oil of vitro!. Tin's is a sufficient proof 
that vastly too much common salt is employed. In- 
deed, the consumption of common salt by the bleach- 
ers is enormous. One bleacher in Lancashire, for ex- 
ample, uses, every six weeks, four waggon loads of 
common salt, each load containing 3 tons 13 cwt. 
This is almost at the rate of two tons and a half of 
salt per week. He employs, for his process, 22 
leaden stills, each 22 inches deep, and about 2 feet 
4 inches in diameter. Eleven of these are worked 
on alternate days. 

The temperature of steam, under the pressure of 
the atmosphere, is sufficient to expel the w hole of 
the oxymuriatic acid, yd nothing is gained by em- 
ploying a stronger heat. Accordingly, the stills are 
universally heated by steam. The calculation is, 
that 25 square feet of surface in the boiler, is suffi- 
cient to heat six stills of the dimensions given above, 
into each of which are put 112 lbs. of common salt. 
The gas is received into cream of lime, In which the 
lime is kept suspended by mechanical agitation. 
When the process is finished, the undissolved lime 
is allowed to subside, and the clear liquid is drawn 
off. Its specific gravity is, generally, about 1*0125. 
Liquid of this strength is usually mixed with five or 
six times its bulk of water, before the goods are 
immersed in it. It has been said, that muriate of 
lime always injures the texture of cloth immersed 
in it. But. this is true only when the solution is 
concentrated, and when it is used boiling hot ; but 


Oxymuriatic acid, 23 or 1 atom, 

Lime, - 33 or 2 atoms. 

Water, - 3<) or 6 atoms. 

100 

When the salt is dissolved in water, one-half of the 
lime is precipitated, so that the compound which 
was formerly a subchloride of lime, is now convert- 
ed into a chloride. Its constituents arc, 

* 

Oxymuriatic acid, 5 1.7 or 1 atom, 

Lime, - 45.3 or 1 atom. 

100.0 

When a current of oxymuriatic gas is passed to sa- 
turation through w ater in which lime is suspended, a 
bichloride of lime is formed. It is composed of 

Oxymuriatic acid, 70.7 or 2 atoms, 

Lime, - 29*3 or 1 atom* 

000.0 

See Annils of Philosophy , 1. 15, and II. 6. 

From Mr Dalton’s experiments, the dxyrouriate 
of lime of commerce contains one-third of its weight 
of common muriate of lime ; but this portion varies 
according to the age of the salt, always increasing, 
till at last the whole is converted into common 
muriate of lime. 

II. In the article Bleaching in the Encyclopedia, Present 
very copious extracts have been given from Kir wan, Method of 
Berthollet, Decharmes, Oreilly, Hupp, &c. with de- Bleaching, 
scriptions and drawings of the different apparatus 
recommended by them. But the reader of that ar- 
ticle will be at a loss to form any idea of the method 
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ttteorfcW- of blftyhing at present employed by the most en- 
‘ Jfc “ w lightened bleachers in Great Britain On that ac- 
count, we conceive that it will be requisite to give a 
concise sketch of the different processes as they oc- 
cur in a practical blcachfield. We shall omit most 
of the descriptions of apparatus, which would oblige 
us to repeat many things contained in the article to 
which tins is a supplement. The bleaching appa- 
ratus is sufficiently simple to be easily conceived by 
the reader without many particular descriptions. 
Cotton being much more easily bleached than linen, 
it will be requisite (though the processes are nearly 
the same) to give the method of bleaching each se- 
parately, because the quantity of materials employed 
differ for each. 

1. Z teaching of Linen. 

It would appear from the new process of Mr Lee, 
who separates the woody matter from the fibre of 
flax without steeping it, by means of mechanical ac- 
tion, and then bleaches his flax by simply washing it 
in warm water, that the colouring matter is not che- 
mically combined with the tibrous matter, while tin- 
plant is vegetating, or after it is pulled, but that the 
chemical combination takes place while the plant i< 
steeped in water. The object of this steeping is to 
induce a fermentation, which loosens and destroys a 
cement which bound the fibres of flux to each other 
and to the wood. 'This fermentation weakens con- 
siderably the strength of the flax fibres, and even 
destroys many of them. Mr Lee’s process, there- 
fore, if it be practicable on a large scale, would be 
a prodigious improvement. It would render the flax 
fibres much stronger, it would increase their quan- 
tity, and it would save the expence of the materials 
employed in bleaching the linen. The writer of this 
article has been informed that Mr Lee’s process has 
uniformly failed of success, when tried in Ireland. 
If this account be true, it is extremely difficult to 
explain it. We lmve seen Mr Lee’s process per- 
formed by workmen under his own direction at Old 
Bow, near London, with the ino^t complete success; 
not merely upon* handfuls of flax, but upon whole 
fields of it. Indeed, the whole is so extremely simple, 
that we cannot well see how it should fail, if proper- 
ly conducted. We cannot, therefore, help suspect- 
ing that the prejudices of the Irish, with which it 
would have to contend, have been too powerful for 
it ; but that, as soon as it shall meet with fair play, 
it will bo found just as practicable, and certainly 
much cheaper and better, than the methods at pre- 
sent in use. 

It is during the steep, then, that flax acquires its 
permanent dark colour ; ami four processes, which 
we shall now briefly describe, arc requisite to re- 
store it to its original white colour, or to separate 
the colouring matter, which is chemically combined 
with the fibres of the flax. 

!• When the flax is converted into thread, it is 
^pe&tedly moistened with the saliva of the spinner, 
which leaves qptQghed to it a quantity of albumen. 
When the w woven into linen, it is covered 

with the weavW/sudressiug, which consists of u paste, 
made of flour and water. The first step of the 
bleacher’s process is to remove these foreign bodies, 


that the colouring matter of the flax itself may be Bleaching, 
laid open to his subsequent operations. For this J 

purpose, the goods are immersed in warm water, or 
in a warm alkaline ley, which has already been used 
in the bleaching processes to be described imme- 
diately, In this situation they are allowed to remain 
till some degree of fermentation appears on the sur- 
face of the liquid with which they are covered. 

This appearance takes place sooner or later, aqoord- — * 

• ing to the nature of the goods and the heat* of the 
weather, and it is allowed to continue longer or 
shorter according to circumstances. The goods are 
then taken out, and well washed in pure water, which 
now removes all the foreign matter added during the 
spinning and weaving. 

2. The second process consists in exposing the 
goods to the action of alkaline leys. 

The alkali universally employed by the bleachers 
in Great Britain is Russian or American potash, 
which contains about two-thirds of its weight of 
caustic potash, according to the experiments of 
VmiquoJin (A /males dr Chemie , XL, 273). The other 
ingredients are sulphate of potash, muriate of potash, 
carbonic acid, and siliceous earth. It has been alleged 
that the potash of commerce is often adulterated ar- 
tificially with common salt. This the bleacher should 
always ascertain before employing it. Indeed, every 
bleacher, who w'ishes to be exact, ought to be in pos- 
session of a mode of determining the exact quantity 
of potash which the alkali that he intends to use 
contains. There are two methods which may be 
employed for this purpose. The first is to dissolve 
a certain quantity of the potash in water, and to try 
how much acid of a known strength is requisite to 
saturate the alkali contained in this solution. Ample 
directions for reducing this method to practice, are 
contained in the dissertation of Vauqilcliu above re- 
ferred to. The second mode of testing the alkali is 
more rapid ; but would be less convenient for the 
bleacher, unless he were in possession of a mercurial 
pneumatic trough ; but if he is supplied with this part 
of chemical apparatus, the method is very easy ; and, 
perhaps, in the hands of persons not very conversant 
with chemical experiments, more to be depended on 
than the first described method. It is this. A glass 
tube of the capacity of 10 or 12 cubic inches, shut 
at one end, ami flat at the other, so as to stand on 
the mercurial trough, when filled with mercury, is to 
be graduated into cubic inches and tenths. The 
tube, when the strength c f $e alkali is to be tried, 
is to be filled with mercury, and placed inverted on 
the trough. Then let up 20 grains of the alkali to 
be examined, which will rise to the top of the tube. 

Add now about 00 grains of sulphuric acid. As soon 
as the acid comes in contact with the potash, an ef- 
fervescence takes place, and the carbonic acid is ex- 
tricated. Observe the number of cubic inches and 
tenths of this gas extricated, taking care to sink the 
tube so far in the trough that the mercury in the 
tube and trough arc upon the same level. Multiply 
the bulk of the carbonic acid by the number 0.46313 ; 
the product is the weight of carbonic acid present 
in grains. Multiply this weight by 2.18 ; the pro- 
duct is the weight in grains of real potash contained 
in 20 grains of the pearl ashes under examination. 

6 






proportiou^thdl 1 ^ $jtj>vn of |pd is cotfb= 

one atom of alkali Atutoro or carbomo at?' 

3.750, and grq&om^f potash 6 tb$ twaghf r 
cubic inch tif carbonic acid gas is 0,46315 g$u$k 
•Hence, if we multiply the bulk of csibOnTo 40ld 1V» 
cubic\jchcs and tenths by 0 46813, w<> obti^n its & qjtnsito. & 
iv tight iiV grams, flie numbers 2.750 and 6, aie torn of a fotgO 
very n irly to each other as 1 to 2 18* Hence, if "* * “ 4 “* 

m multiply the iv eight of carbonic ac&l, fiKtfid by 
2 l s vu obtain the weight of potash with which it 
was conbincd It is proper to know, that this 
method lull give the proportion of potash nther 
below the truth, because, a little of the cat borne acid 
will be held in solution by the acid employed If 
sc tdd such a quantity of sulphuric acid, tliat, aitei 
the expulsion of the gas, the whole shall remain m 
a liquid state, the result will be almost peifectly e\. 
act, if the bulk of the liquid be added to that of the 
gaseous product, and the whole be considered as car. 
borne a< ul gas 

1 oinuily the lush bleachtrs were in the habit of 
using b irdJa instead of potash But there are two 
ob)cc * ions t i the use of this alkali In tho fiut 
pi ice the w < i^ht of real alkali contained m foe same 
propoition of barilla, is much smaller tliUn m p£&rl- 
ish tnd m the second place, the weight of an atom 
ot v >di bung griatci th m tli it of an atom of potash, 
it is ] r )h iblc, tha£ the second will go farther in 
bleaching tli in the former When to this fact we 
add the difhience of the price, which is always in 
favour of potash, there can be no hesitation in at. 
fnnung that no bleacher who studies the principles 
of t conomy, would make use of barilla if no can be 
Mipp'iul with pearl ash In trying the strength of 
barill i the second of 'he two methods above de- 
scub d < annot be employed, because barilla < ontams 
both carbon itc o( lime and caibonate of magnesia. 

Hence tlu quantity of carbonic aud will always be 
much greater than it would be, if barilla contained 
only carbonate ot soda. Accoiding to tho exneii- 
ments of Rirvtan a great proportion of the soda m 
barilla is m a caustic state. But if we attend to the 
way in which this substance is procui cd by burning 
the sal cola vermiculata, wc foall scimly fie induced 
to adopt this opinion Toi, dining the combustion 
of vegetable subst trices, carbonic acid is always 
evoked in onsidcr&ble quantities, this acid would, 
of course, combine with the dhah, and the heat of 
the con bustion is insufficient to decompose the car* 
bonati of soda when once formed. 

I wo methods of applying pearl-ash to the pur- 
poses of bleaching, arc generally followed. '•These 
methods are called Btnhng and Bulking 
Bodmg needs ti& description The alkaline ley 
and th< goods arc put together into a boiler, and the 
whole kept at the bd hng temperature for the re- 
quisite length of time. 

Bucking is somewhat toote complicated. It con- 
sists m mak ng the alkaline ley, raised to a boding 
h at, to pis«, t p iadly through the goods Various 
inodes of pc fm Jung this process are followed m 
\oi ii i aut n« 
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• ir thought re* 




with hole* through it, yxri afcoye the 

surface of the lfer#fg% pig Adodle of this 
platform there pas»ea a jgdpebf a con vehiant the 

Jowtr end of which reaches' hearty to t hfc botton^ot 
the boiler, being immersed d&£ in the fey, white the 
upper ood rises as high as foe mouth pf ^ tfc boiler. 
2 ho goods are placed upon tho platform, and round 
the tube witlim the boiler to a convenient bcigbr. 
When heat is applied to the boiler, foe #eam gene* 
paired is prevented from making its escape by foe 
wooden platform and the goods* ft/ foct^fore, acts 
upon the surface of the Icy, and forces si to ascend 
through the tube. A kind of umbrella i6 aUspewfed 
over the top of the tube, which assists m spreading 
the ley over the surface of the goods* By this con- 
trivance, it is made to spread ovir and trickle down 
through the goods, till it gets agam to the bottom ot 
foe bOilor, to be heated said forced up by the steam 
a$ formerly lins method is more efficacious than 
simple boiling, because the temperature of the ley j* 
btated some degrees) higher than 2U , which has a 
con$wdei able effect upon the goods, 

The following ore sections of the vessels u«td for 
these two diffucnt methods of bucking This figure 
shows the vessels employed, when the ley is simply 
pumped back into the boiler,^ A is foe boiler 



* for heating the alkbtlijre ley. B is the large wooden 
vrssel in which the goods art placed ( the 
cOck and pipe f by means* of whgeb the lev is con* 
v eyed upon the goods. D a square box t\ si^mal for 
spreading the Icy ovei the good' u thu the vessel 
B. fS the pump for taismg tlu hq » r a^g^^ut 
of the vessel 15, from which it it, c mviye 
* t t 
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Bleaching of water, which reduces it to the specific gravity of 

s ^ v ^' about 1.015. Now, sulphuric acid of tins specific 
gravity contains about 1 } £ per cent, of its weight of 
real sulphuric acid. In this liquid they are steeped 
from eight to twelve hours. When linen fabrics 
are intended for printing, they require two or three 
additional processes in alkali, and one in acid, and 
the solution of the sulphuric acid is generally made 
one-third stronger when the goods are intended lor 
the madder copper. 

Such are the different processes at present follow- 
ed by the practical bleachers in (J real Britain. Alter 
each of them, whether boiling or burking in an alka- 
line solution, immersion in oxymuriate of lime, nr 
steeping in sulphuric acid, the goods must be care- 
fully washed in pure water, either by machinery or 
otlu rwise, till all the materials employed are com- 
pletely vvathed out of them. Upon this much of the 
economy and success of bleaching depends. It is 
likewise of great advantage to free the goods from 
the water which they contain after each washing, be- 
fore subjecting them to the next operation. Lor 
this purpose, Bramah's press i> employed in almost 
all the large blouching-lumse'-. and constitutes one 
of the greatest improvement* introduced ol late 
years. 

‘2. Bleaching <;f Collun*. 

Cotton is a kind of down which fills the seed pods 
of various species of plants, particularly the Urn *///?/• 
urn herhtu'i uni* hn'iittum, and urhomnn, from all of 
which it is extracted in considerable quantity for the 
purposes of manufacturers, 'flu's substance was 
known to the ancients, and made by them into thread 
and cloth. Cotton cloth appears to have been ge- 
nerally worn in L’.gypt and the ncighbmuing coun- 
tries at a very early period ; and no doubt the plant 
was cultivated in India and Cliim fin* simiiui pur- 
poses befeii* tin- time at which t!,e liiston of these 
nations, as far as we are acquainted with it, com- 
menced Pliny gives a short desciiption of thogo.?- 
sj/pnhu which grew in Upper Egypt, which is suffi- 
cient to show us that it was the same with our cotton 
plant. “ Superior pars jKgvpti in Arnbium vergens 
gignit fruticem, quern aliqui vocunf, plurts 

jcylnn, ct ideo linn inde facta Parvus ist, si- 

milcmquc barbatie nueis defeit Ihictimi, enjus ex 
intcriorc bombyce lanugo netur. Nee ulla sunt eis 
in carulore moilitiavc pneferenda." (Plntu* Stilur* 
Ui*L Lib. xix. c. t2.) The bi/ssits mentioned in the 
same chapter was probably likewise a species of cot- 
ton ; though the account of it given by Pliny is not 
sufficiently precise to enable us to make out the 
point with certainty. 

Since the discovery and colonization of America 
and the West Indies, and our great connection with 
Last India, cotton has become a very common article 
of clothing in Europe. The manufie iiirc of cotton 
cloth in consequence has increased prodigiously, and 
in (I resit Britain constitutes one of •lie great branches 
of manufacturing industry- As it dm- nm go 
through the complicated processes of tl-ix and hemp, 
and is naturally (for the most part at leas* • of a 
lighter colour, the art of bleaching it id much more 


easy and less expensive. The processes am nearly Stacking* 
the same as those for linen ; but it will be requisite 
to go over them shortly, in order to point cut the 
difference in the proportions of the ingredients em- 
ployed, and some other little circumstances which 
ought to be generally known. 

1. The first, or fermenting process, is the same for 
cottons as for linens. This must be the case, be- 
cause the weuvcr’6 dressing, which it is the object of - - 
the process to remove, is the same in both caj tvs. 

IZ, But there is a dilfi mice in the scenm/process, 
which consists in exposing the goods to the action 
of alkaline leys. 

Cotton goods are generally exposed to the action 
of lime diffused through watt r, so as to eonstilutc 
what is called niilk of lime. The liquid is heated to 
the temperature of tiOO'h and the cloth is kept in it 
from four to six hours. Two or three alkaline pro- 
cesses will be required after this, and the quantity 
of potash which ought to be used should amount to 
j^th of the weight of the goods. When the applica- 
tion is to be made at twice, the first of the opera- 
tions should have f.ths, and the second Jtlis of the 
whole potash. If three processes arc to be gum: 
through, the first and second should have phs iuch, 
anefethe third J-ths of the potash. 

When heavy cottons an* blcachi d. mini boiling 
or bucking may be employed, as dc-ni. bed under 
the bead of linens'. When the euth.n lahriui are 
light, or contain dyed colours, boiling .s generally 
preferred, and the proportion of alkali d.inmished 
one third, while a quantity of hard or soli soap, equal 
to the diminution of the alkali, is added to the If, . 

X The third, or oxymunulic process is nearly the 
same for cottons as for linens. The quantity of oxy- 
nmriate of lime used, should amount to .d (1 th or J.tli of 
the weight of the cotton doth to be bleached. I his 
quantity is divided among two or three operation*, an 
oxymurmlic process following each alkaline process. 

When three operations are to be performed, the first 
must have ,'gtbs, the second ,^ths, and the third ^ths 
of the whole oxymuriate of lime. Winn only two 
operations are to be performed, the first should con- 
tain two-third*:, and tin; last osif-thnd of the whole. 

The donation of each steep should he from six to 
twelve hours, but not longer. If wincing through 
the solution be preferred, a stronger liquor may be 
used, and (he ojk ration may be finished in lilteen or 
twenty minutes. 

1*. Tim fourth, or ncid process, is pretty much the 
same for cottons as for linens ; the quantit y of sulphu- 
ric acid should amount to about ^Ath or A f> th of the 
weight of the cotton goods. It must be diluted with 
water till its specific gravity be reduced t< 1.010. 

A steep in this diluted acid from six to twelve 
hours after eueh of the two last oxymuriutie pro- 
cesses is gent rally made use of. 

When the fabrics me very light, or contain dyed 
colours, the souring is only once iteed, and the 
strength of the acid is reduced To 1.00b, This pour- 
ing is applied after the last oxyimiriaOc proe* ss In 
this case thorough washing or rinsing in water, is 
most strictly to he attended to lh <ue exposure to 
the sulphuric acid iu souring. When cotton fabrics 
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■«*c*tiUi* are intended fo? r printing' With madder colours, they 
require one or t^yo aduitional bucks or baila, and 
the sours should be one-third stronger. 

The intermediate washings in pure • ater, and the 
proper draining of the goods after hashing* must be 
observed with as much care in bleaching cotton as 
in bleaching linen. It is only in the bleaching of 
tlide goods intended for printing, that any exposure 
•to tfi^ light and air is now used, and that but seldom 
even ii .this case. 

3. Bleaching of Rugs t for the Pa per maker. 

The rags to bo whitened should be well washed in 
the engiin*, and when reduced to what is called half- 
•tiitf, the water should be run off, leaving just enough 
to allow them to be easily turned. \\ lulu the rags 
are thus preparing, a solution of the hieaehing-pow- 
tler is to be got ready, by putting the powder into a 
pitcher or other convenient vessel, and pouring up- 
on it two or three gallons of w iter, stirring and 
bruising it well, till every thing soluble is taken up. 
\ftcr it has stood borne time to allow the insoluble 
solimeni to fail down, it. is tit for use, and the pure 
solution should be poured into the engine. The se- 
diment may be repeatedly washed with fresh por- 
tions of watir to exhaust any remains of soluble 
matter, which alone is useful in the whitening pro- 
nv*. W hile this last operation is going on, the 
engine is to be kept moving, and to continue so for 
about an limn, which will generally he sufficient to 
piodmv the requisite degree of whiteness. The 
watir mav now be returned upon the engine, and 
the washing continued as usual till the process be 
completed. Tin* quantity of powder usually allow- 
ed. is (iom two pounds to four pounds for every bun- 
dr ’d w tight of rags, in proportion to the whiteness 
i cqiiijvJ, and the difficulty of whitening the stuff. 

hags containing dyed colours, to be discharged, 
should he well washed and reduced to half-stuff. 
They are them removed fn»m the engine and put into 
a punc heon, made water tight, but having a sufficient 
opmung in tiie side to admit with ease the putting in 
and taking out of the stuff, and capable of being shut 
up so as to retain the water. Having put the stuff’ 
into this puncheon, take for every ewt. of the rags 
a solution containing from five to eight pounds of 
bleaching powder, according to the strength and 
fixedness of the colours to be discharged. f\nir the 
solution into the puncheon among tin* stuff, allowing 
liquid enough to let the stuff float easily, and for 
each pound of powder used, add half a pound of sul- 
phuric acid. Then shut up and secure the opening 
so as to make the puncheon air tight: then turn the 
puncheon round upon its axis, by means of a crank 
fixed at one end of it. Moving it in this m inner 
gives facility and uniformity to the discharging pio- 
ecss. 

We have now finished the sketch which we pro- 
posed, to give of rbe processes at present followed by 
the practical bleachers of (jircat Britain. For several 







other applicathivs of thi i&foe operations, vre refer Blcachfe* 
to tiie article Bi.eAcuiNtij.il) the Kncifclopiedm, But 
probably ii few words will Be expected from us ou 
the theory of the art. *' Upon thi$ subject, the fol- 
lowing observations are t ali we have to offer : 

The fibres of hemp, linen, and cotton, are naturally Theory of 
white ; but, before bleaching, they are combined with Bleaching, 
a substance which gives them their grey or brown 
colour. Tiie object of bleaching is to remove this 
substance. From the experiments which have been 
made upon the subject, it would appear that thi» 
substance is partly in the state of resin, and partly 
in a state analogous to that of trfe volatile oil*. He- 
flins dissolve readily in the alkalies, which they 
neutralize and convert into a species of soap. But 
this is not the case with the colouring mutter* 
which is in a state analogous to that of volatile oil. 

After the weaver'* dressing has been removed, the 
cloth is boiled or bucked repeatedly in alkaline leys, 
which dissolve and separate I lie whole of the colour- 
ing matter, which possesses the characters of resin. 

'fhe alkaline ley, after this process, is turbid, has a 
brownish red colour, a strong smell, and has hist it- 
alkaline properties. When muriatic acid is poured 
into it, a copious ffoeky precipitate sulfides, consist- 
ing of the colouring matter. This substance, when 
properly edulcorated, has a greenish grey colour, 
which it. retains when separated from the water by 
the filter. But, when dry, it becomes blackish ex- 
ternally, though it retains internally its greenish tint. 

It is soluble in alcohol, insoluble in oil of turpentine, 
but dissolves readily in the alkalis. It tinges the 
strong acids, hut does not icadil) dissoho in them. 

When thrown upon a red-hut iron, it burns with a 
yellow flame and a black smoke, leaving a charry re- 
siduum, 'these properties, for the knowledge of 
which we are indebted to Mr K inrun, * are sufficient 
to show us that the substance which the alkulios se- 
parate from linen is analogous to the resins. 

By repeated boiling in alkaline levs the cloth is 
rendered whiter. But it is not yet bleached ; be- 
cause a colouring matter still remains, which the 
alkalies are incapable of dissolving. The action of 
oxymuriutic acid, or exposure to the air and light, 
produces a change on this colouring matter, and 
renders it capable of being dissolved in alkalies. In 
short, by these procisse* it is converted into a resi- 
nous matter, similar to that which the alkalies had 
previously removed. There can be no doubt fluff 
t.Vcis change is produced by the union of the colour- 
ing matter with oxygen. When the e\» muriatic 
acid is us. d, the oxygen is supplied In the water 
which is decomposed by the mutual aetiou of the 
chlorine and the coioming matter. The chlorine 
combines with the hulrogcu iff* the wat< r. and is con- 
verted into muriat.c acid; while the cu'o.tnng mat- 
ter combines with the oxygen of the wutei. and is 
convened into resin. 

It would appear, that this change in th** cok «.ipng 
matter reude s it white ; for linen will .:pp“ji i'nucli- 
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ttteaelnng e d if it be treated with a sufficient quantity of oxy- 
])loc!ad<* llll,r * a ^ lime- But this state' of the colouring 
. - *1' matter is not permanent. If it be allowed to remain 
in the cloth it speedily becomes yellow. Hence the 
reason why cloth, bleached with oxynniriatic add 
alone, soon loses its white colour again. Thi* hap- 
pened to Borlhollet, in his first trials to bleach in the 
large way, by means of oxy muriatic acid. It hap- 
pened likewise, at first, to several bleachers in this 
country. It is requisite, that the colouring matter, 
now r become soluble, should be removed by alkalies, 
lienee we conceive, contrary to the practice of 
bleachers, that the last process ought always to be 
boiling in an alkaline ley. In great towns, as in 
London, where linen cannot be exposed to the air 
and sun upon the grass, it would be ft groat advan- 
tage, if it were steeped, for some time before it is 
washed, in a solution of oxymuriate of lime. It. 
might then be boiled in an alkaline lev. Linen or 
cotton, thus tieuted, would not become yellow by 
age, as is too often the case with linens in large 
towns. 

The precise use of the steeping of the goods in 
sulphuric acid has not bei n a-iei mined ; though it is 
known to be indispensable. It is supposed, that 
both linen and cotton contain a portion of iron, and 
that the acid removes this substance, which both 
renders the colour whiter and the cloth fitter for the 
subsequent pi ocosses of dyeing and calico-printing. 


This explanation {». not improbable, though ivo are Blenching 
not aware of anjr accurate experiment^ by means of II 
which, the presence of iron in the sulphuric acid 
solution, employed as a souring, has been ascertained. 

But, probably, the great use of the add is to remove 
or neutralize the alkali, which, if allowed to remain * 

in the cloth, would gradually injure its texture. 

We have taken no notice, in the preceding anj^lc 
of a proposal, made a good many years ago r\ Ire-* ' 
land, and, in support of which, u pamphlet pub- 
lished by Mr lliggin.N of Dublin ; we m r aff the sub- 
stitution of the hydrogurcted Milplmret )f lime for 
the alkali. The reason of this omission is', that we 
are not in possession of any facts on the subject. 

But we consider the circumstance of no British 
bleacher having introduced this substitute into his 
work, as sufficient to entitle us to infer, that the sub- 
stitute would not answer the purposes for which it 
was recommended. Several objections to its use 
will readily present themselves to those who consider 
the subject. Among others, wo may mention, that 
If any metallic sulntauce, as iron, were to come in 
contact with the goods which are under the in- 
fluence of hydrogurcted Milplmret of lime, this Just 
substance would act as a mordant, and fix the metal 
on the cloth ; from which it could not be again re- 
moved without some ovpence, and without the ihk 
of injuring the strength ol the substance. { r.) 




Definition. BLOCK A DK, in war, the Quitting up of any 

place or port by a naval or military force, so as to 
cut olfall communication with those who are without 
the hostile line. 

There is. porhaps, no pait of the law of nations 
which, in practice, presents so many perplexing 
questions, a* that which concerns the respective 
lights of neutral and belligerent states. No definite 
line of distinction has yet been drawn between the 
privileges of war and peace; a ltd the consequence 
ims been, that, in ail the wars which have been 
waged in Europe, the general tranquillity of the 
world has been endangered by the jarring of these 
two different interests. It has commonly happenid, 
too, that all these important questions have been 
, agitated during a season of war, when the passions 

of the contending parties were keenly engaged in 
the dispute, — when principles were already subvert- 
ed, — and w hen the minds of men, exasperated by 
the glaring infraction of acknowledged rights, were 
not in a state to agree on uny system of general 
equity, by which lo regulate and reform the erring 
policy of states. In these circumstances, ninny points 
of international law, which appear lo rest on the 
most obvious principles, and which are very charJy 
settled in the writings of civilians, have, m vcitlie- 
less, been the occasion, in practice, of no small -mi- 
froversy, and have frequently involved nations in all 
the* miseries of profrajOfjjjt- war. This has bivn, in 
some measure, manifested in the case of the A 
oj Wot bade ; respecting which, though uoditfen nee 
of opinion has ever prevailed among speculative 


writers, a controversy arose during the kite contests 
in Europe, which, along with other points, ultimate- 
ly involved (ireat Britain in a war with the ncutinl 
powers. We propose, in the course of the sub- 
sequent observation^, to slate, Tlu* general 

principles from which the most approved writers 
have deduced the rights of blockade ; and, ud , 

To give a short account of the went differences 
which have taken place between the neutral and 
the belligerent states, respecting the extent of those 
rights. 

In regulating the respective privileges of the ncu- 
tral rind the belligerent, i* has been generally held «'f i:u* 
as a fundamental principle, by writers on the law ' 1 
of nations, that those rights, from the exercise of * 

which less benefit would accrue to the one parly 
than detriment to the othei, should be abandoned ; 
and in all cans where the rights of peace and the 
rights of war happen to come into collision, the ap- 
plication of this rule will decide which of the two 
parties mu>t yield to the convenience of tlu. other. 

Tims the neutral state is debarred from carrying on 
any trade with either of the belligerents in warlike 
stores. The general right to a free trade ib modi- 
fied, in this particular instance, by the paramount 
rights of the belligerent. To refrain, for n time, 
from trading with an individual state in wniiike 
stores^ tam, at most, only impose a trifling inconve- 
nience on the neutral power, while the continuance 
of such a ’trade might terminate in the destruction 
of the belligerent. The detriment occa.Moned to 
the one party, by the existence of such a trade, kf, 
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>rJi\l<». in this manner, Infi^felygreyter tha?i the lop suffer- all intercourse with the interdicted coast. But the Btockart^ 

e d o tlier firbm its abandonment Warlike legality, of these blockades by proclamation being * 

stores, and whatever else bears a direct reference to disputed, both by the neutral powers and by the 
war, are, accordingly, proscribed as uni juvful articles enemy, their execution was resisted by a counter- 
of trade, and made liable to Rcizur* by e ither of the decree, which, on the plea of retaliation, placed uu- 
boJligcronts. To this inconvenience the neutral is dec blockade the whole island of Great Britain, ami 
exposed, to avoid the greater inconvenience and subjected all neutral vessels to detention and cap- 
damage wliich might lull on the belligerent, by the ture, which should have been found touching at any 
ing of auch a trade. On the other hand, the of its ports. On the same plea of retaliation, sevc- 
■ %1 -* * ' T 1 ■ - 1 " r ‘~ 1 — 1 ral decrees, or Orders in Council, were issued by 


neutrtV state enjoys the most unlimited freedom of 
trade m .*11 other article-, with either of the powers 
at war; and though, by mean.- of this beneficial in- 
hrcoo’sc, tin. v may be l>* ill furnblicd with the 
in* an- of earning on a protracted contest, this i* a 
contingent and incidental eon.-eqin*t:co of the trade, 
v* 1 1 j . * I > , iiils chcrncicr, i-» substantially pacific, and 
which is attended with such great and immediate 
advantage, tint tiny could not, with any legnrd to 
equity, be saniticid to the remote convenience of 
tin* belligerent. 

Applying these principles to a siege or to a block- 
ade, it is evident, that the belligerent who had an ex- 
pensive scheme of hostile operations of either kind in 
dependence, would he far more seriously injured by its 
interruption, than the 


Britain, ordaining, that no neutral vessel should 
have any intercourse with Franco and her depend- 
encies, except such visscl should first touch at a 
British port, where, in some cases, the cargo was to 
he lauded, and was to pay certain dulses to the Bri- 
tish gorernun lit. From this period the maxima 
of equity, and the rules of international law, were 
set aside, and the ocean became a scene of proscrip- 
tion and p'llagc. All this anarchy originating in a 
disagreement respecting the nature and extent of a 
blockade or siege, it becomes of importance to settle 
this important question. 

The object of a blockade is to reduce the inhahi- piimipUs 
tants of the blockaded town to suejb straits, that thty aeroiilim; 


io neutral would he bineiitod by shall be forced to surrender to the discretion of their {{^'^hu 
with the blockaded place. On enemies in order to preserve their lives ; and the le- ‘.If jL? 
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a tree intercourse with the bJockmlcil | 
this ground, therefore, a belligerent who has.formcd 
a siege cm* a blockade, has an indisputable right to 
debar the neutral from ail intercourse with those 
who are included within his lines; and any attempt 
to penetrate the blockade lor the purposes of trade, 
subjects these who attempt it to destruction, and 
tluir properties to confiscation. The very exist- 
ence, indeed, of a siege or a blockade, as a lawful 
act of in)'-tiijt} , i.np!i-\-> the right of enforcing it by 
no JMili-criininufe i M Iiimoii of, ill who ^eek acctv.s to 
th. be-iegid, 

But t h Mgh tl.j.s view of the nature of a blockade, 
«»*id of tin light.-, attaching to it. is clearly laid dawn 
by all wjiM'soi the law of nations, and Ihou.h it 
has been aeku .wlidged, in practice, bv till ii\iii/cd 
j-l.ttes a quest ion has beui agitated in tin* late wars 
of l'iun-pc, between the iu atral and the belligerent 
powers, as In the <7 ry>,r of Rstraini necessary to 
constitute a blockade, and, of course, to c nl ttlc the 


preserve tncir lives; aim me ie- 0 „ tt | lt l0 |, tt 
galily of every blockade, except with a view to cap- cxtrchetl. 
ture, has been questioned. But without entering in- 
to this question, it seems obvious, that, in order lo 
constitute the blockade df a town, cither with a 
view to capture, or to temporary annoyance, the 
line by which it is surrounded should be *o com- 
plete, a* cut inly to obstruct all access into the 
place. WIksi a place is blockaded, with a view to 
capture, the task of maintaining a real blockade may 
b salefy led to the blockading party. But when a 
port is block id**d, with a view to mere maritime an- 
noyance. the cu-e i» widely different; because, in 
these circumstance 1 ', the btlligi rtmt will equally at- 
r tin his end by maintaining the mere show of d 
blockade, while be is in possession of all its substau- 
ti.d riebts. lie may, to save himself expence and 
trouble iv'.tx the blockade of his enemy's port**, 
while le* enforces the excision of ali neutruis, as 
rigorously as il he were maintaining an effectual 


cuuMiuue ii uiucKWUc, aim, ui course, iu uuiui me iigwiuusiy <is 11 ikt *\eie inauuaiiuug mi cneciuui 

blockading party to all the rights consequent upon blockade: and, in this case, his proclamations, while 


ibis scheme of operations; and it is this dispute 
which was, in a great measure, the occasion of a 
gem ral war with the neutral powers. 

Tlic unexampled success which attended the na- 
\ d operations of Great Britain, during her late wars 
with France, naturally suggested to her miens the 
possibility of extending this species of annoyar.ee, 
and of converting the nil- powerful navy which they 
possessed, into an instrument of active hostility. 
With I his' view, in place of confining its efforts to 
the imre watching of the enemy’s already ruimd 
trade, it was resolved to give greater scope to such 
an immense engine of maritime power, by pi icing 
under blockade the enemy V poit.*, — the mouths of 
navigable rivers, — and even extensive tracts of his 
mast. Proclamation* to this effect were, accord 
ingly, issued, — the neutral trader was duly warned 
oil; and piohibitcd, under the peril of detention, from 


they nre # issued oM. nsibly for the blockade of the 
enemies’ ports, would, in reality, amount to edicts for 
the ^oppression of the neutral trade. The urgent, 
immediate and obvious interests of the neutral would 
here be sacrificed t > the remote, and in many cases, 
imaginary, comemcncc of the belligt ru.t. 1 lie 
edict might be issued for the blockade of ^hc enc- 
.lint*’ port.?, oribr extend ve tracts of his coast, -ound 
which no hostile line can ever be drawn so as to con- 
stitute a real blockade, and the whole trade of the 
neutral, with those interdicted parts of the enemas 
tern lory, must be immidiately given up at the aibi- 
Irai y i« nudu'c of one of tluabc lligcront>. 1 he neu- 
tral trade. — in place of being carried on as a mailer of 
light, — in place of being regarded as a common bene- 
fit to the civilized world, and 011 ibi- account to bo 
cherished a id encouraged, would, u >d r ^ 1 1 1 1 a. sys- 
tem bo looked upon in the light of a tolerated evil, 
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HJockadr existing only by the sufferance of those who imagin- 
B!or)i C( * l hey had an interest in obstructing and in crush- 
- ing it. The law of nation? is not a partial system, 
niodclh-d to suit the convenience of one party. It 
is a system of general equity, and its edicts are 
founded on a compiehensivc view of what is for the 
common advantage of all. In this view, then, I lie* 
consequences to the neutral of those extrusive and 
nominal blockade.! are sufficient to constitute them 
illegal. The damage to the neutral is intinilcly 
greater than the benefit to the belligerent. The 
lights of blockade, and the limitation of (hose rights, 
rntiM Maud upon the went* pnueiple of ju.-tuv and of 
public law ; and their exten sion beyond this equitable 
principle, must terminate m universal conliMo:*, and 
anarchy. 

In opposition t<> those argument-* in fivour of the 
neutral powei*,it ha-been urged. Unit the n -\t sy.Mem 
of nnai anoosance, introduced !)v (ircat Brit jin m 
I KUti.was legal aecorduig to the strictest construction 
of the law of blockade, because the proelamatioiis lor 
interrupting ail iutcrcour-e !» iwe* n Ihedd!* rent parts 
of the French coast. were m.h e -ued until it was uncur- 
tained, by the m >s I pir'uiii.u impurie.s, that (iu at. 
Britain posM s,M‘il an « il -< In ■! i aval force to blockade 
the enemy's coast tiooi Bn-.! Luhuur to the mouth 
of the Film. It is soh’l\ iqn-u this principle that tlie 
mimMeis of this eouutiy mainl. lined the legality of 
tho-.- blnekades. and any hi* a*, li in the line of 
blockade thn admi'ted, be Mjfhnent to con- 

stitute them il - y I. Such, liirn. is the pie*ent Mate 
of this import iet t a.iimo ur, u Inch s« urns to icmJvo 
itself into a mcir <j o-Oien of let t. uaiMtly, whether 
the Oloekadiug power has actually carried into effect 
the block id**, of win. 'll notice by pi orl.miution has 
been given to the muti.il power.-. 

At the conclusion of the last treaty between 
(jiiat III it.iiu and America, no settleim nt took place 
oftlm.se disputed questions. The main war between 
the lairopi'.ni belligerents. out of which tlu* American 
dispute bail meidt ntally .sprung, being at an end, the 
controversy rc-pi cling rights, winch ct»uld only be 
i-xeuised in a Mate of war. had lost all pt.se. ical im- 
portance. It had beeom. a mere qiu stiou of .distinct 
right, the dicision of winch was wisely adjourned by 
the powers at war, and not Miller* d ti» el<»g the great 
work of a general peace. It is IdaJy, liuw^wr. that 
on the breaking out of any mu war. l h i ? and other 
questions of a like nature would recur ; mid on this 
account it might he of importance to the fi.tuio 
peace of the world, if, in the pieseiit imeuul of uni- 
versal pence while nun's passions are at rest, these 
que ti.uis iould be icttloc! according to some ac- 
knu\ Indued tide of equity or policy, and not left, in 
i-f anoilur war, to the rude arbitration of 
force. (u.) 

ill (k II (Mm.k 1 , !i,b.vz\rI. an Ichthyologist 
and M r liiimthologi ! . limn at Ansptn h, about the 
\iar r;.iO. lie w:. of the Jewish nation, and his 
parents being indigent, Ins early ed-». ."on was much 
ne.'.b'Cted : but, hating entered int * 'he <.mplovment 
of i surgeon a* ilmhuigh. lie Mipplu .1 the deficien- 
cy l>\ In . nw .) * \* it ion. - and m.iuc g'vat pi ogres* in 
llw hi-idy o! .ucttcuiy. as will as in the ntlur de- 
partment- «.*' the meclu d xiiencis. ||< cMublished 
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himself as a phyddmn at Berlin, and found means to 
collec t there a valuable .museum of the subjects of v 
all the three kingdoms of nature, as well as an ex- 
tensive library ; and these objects often attracted to 
his house an assemblage of the most accomplish- 
ed naturalists of his age and country. 

lie applied himself, however, more particularly to 
those parts of natural history which are the n oM 
connected with tlse practice of physic: and, <y\‘ 
casino of a prize question of the Academy of^operi- 
hagen, ho enter* d into a wry elaborate cvMiination 
of the different specie- of worms, which are found iu 
the bodies of other animal''. In hin INsix on this 
subject, to which the prize was adjudged, he main- 
tains. that the parasitic.,! spec its aie only Imind 
within Lb*’ animal body ; and since they often neciir 
in tlie fiCiiw, and in cuvilio which are completely 
m* lose*!, he infers that they must he generated In 
soii.t unknown way, and not taken in with the food 
in the form of eggs. For the general remedy in 
cases of worms in the intestinal canal, he n com- 
mends huge droughts of cold water, followed by ca- 
tharlie.s. iiv has added to bis F.ssay a complete 
(.lassifi**atiou and dociiption of all the species of in- 
testinal worms. accompanied by figous. 

M. Blm h also published a \anoty of papers on 
different, subnets ol* natural history, and of compa- 
rative a'Miton.y and physiology, in the Collections of 
the vuiious Academics of (>ciman\, Holland, and 
Hussia, particularly in that of the Friendly Seen ty 
of Naturalists at Berlin. But his gnat wink w >s hi> 
Ichthyology, which o< copied tlm lahour of a ioiei- 
(lerahie portion of hiy life. Ill’s uttentiou w.is lir.M 
directed to the subject by receiving a pre-ent of a 
species of salmon, winch hr could not lit d *!* -*<*i ii)t'*l 
in the Lmiiivan System of Natur*. , and ho di-* cr- 
ed a number of similar omissions m Art*<!i <sud in 
all former ichthyologies. lie undirtook t*i *olhcf 
int*) one work ev< ry tiling that was known re^j act- 
ing tie* natural history of fishes, and to give figures 
oi all tlu* specie-', and he psissi d *>ev*r;d Mimmcis by 
the sea side, am! among fish* nuen ard their nets, 
comparing the disci iptionh of authors with nature, 
and taking Fold sketch 4 ^ of tlie most intcit Ming 
snbjectii, not uneommnuly on hoard of tlu* \ery 
boat- which furnished them. His publication was 
cm ouniLcd by a large » ubs«cription, ami it passed 
rapidly tlno.igh live tdu'mns in (hi man ami in 
Freneii. II (* mailc little or no alteiation in the sys- 
tematica! .irr.iiigenient of Art* di anil Ia'mie. although 
he w.L- (li-jn^ed tu inlreouee some nmdilkatioiis 
into the classification, depending on tin structure of 
the gill.'-, especially on die presence oi absim e of a 
fifth gill, without a bony arch; a charnel t which 
affords some, useful subdivisions of several pci. cm. To 
tlu number of gcm.ru before established, lie found it 
necessary to add ip ik.w ones; and lie described 
17b new- species, many of them inhabitant* of t ho 
remotest parts of the ocean ; and by the briMiancy 
of their colours, or the singularity of their forms, as 
much objects of popular udmimtion as of scientific 
curiosity. 

I ? * 17.0T* he paid u visit to Paris, where lie was 
secure of firding a variety of collections ot such 
subjects of natural history as had been inaccessible 
10 
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t Block to him on the fihdrea of the Baltic; and he returned 
Ll, t0 ^ er ^' ri b Y wa ) r Holland. His health, which 
c^iK iy. 1 " ^ uu ‘ hitherto been unimpaired, begun now to decline. 

He went to Carlsbad for its recovuy, Nit his const)’ 
tut ion was exhausted, and di' d there the lit h of 
August 1 7‘W- (CoyurOrrl in AVry/,;/ dr ia Sm irtc 
Phtf'wlhnivt*, Vol. IV. Svo, l*ar. J.stJO . ) n. x. 
t ftLO(. i\, an instrument or m.tehine of worn!, 
• l.iii.y enqdved in file ringing and other parrs oi a 

ship, b ’ iman.*» of which a facility is given to tlu* 
hoisting r.p or low* ring down the niu'-ls. yards, and 
sa/*. or to l he moving of any gnat weight, as guns, 
rmlieis, bait -s cash.., Ac, Ii i in lac;, a mnddicu- 
timi of the pulley, nod the nemos may almost be 

COU'lililid »s sv !ll>l!M.K>!l>i 

There is net him: m t in: uppcaranci of a block 
which, to an iiimrc tised c)e, would seem to ic- 
on. tv nHj tln.rt.li oi mental mgeuoife or of uu'nial 
doxltiifv t o manuf.n tore. !( js j \ machine apparent- 
ly so rude in its «diu<'Uire. and so simple m its eon- 
liivance, tiiat the name was probably given to it 
iron) it" g-neral resemblance to a he; of wood. a * b. 
obviom’y l he < am with a hufclur's /./or'*, a harlur's 
, t lie/i/o*/ of the executioner, Ac. Ol’lhe ivo 
inesiitinul parts of a ship* block, the external ,dn!l 
mid the inn nuii dfn ■■, m i\ c.irpcnU r might make 
the one, and e\o»y tiirnci tin other; ami vet, when 
hloi l.~ wne made by the hand, it seldom happened 
? ii.t* ii«<* .1 r.d parts were adjust i d to each oilier 
\ n!i M.d mvnrniy, oi that a '■trie! nnilormiiy 
H..o!i.!\.d in the vai ions soi is aod si/ y, w llioct 
whnh die v cannot he expected to work with that 
degree of ea^e and truth, whic h l'' ih ‘liable, and 
< \<n n.ve^ary in the impoitanl office 1 1 icy are de- 
■ igped to fi 1 1 1 : 1 , m the 1 urging and oH;er p.n is oi a ship. 

Tiid ft k - M U’lllVUIY. T.I ai-.pmo a gionh ’ 
.•egn ; oi act Mf.ev ,md umferimtv, a** nidi as eclc.i- 
tv in tin* making of blocks, \ir Walter Taylor ef 
Southampton look < ut .1 pat'-ut la tin* year J 7 M t to 
‘■.’ii.iv in hnnsi h the benedi! oi" some improvi on cl 
h. had malic' in the t oiistniet con of the* s|ica\i - ; he 
u!mi sh ijk d the dull*, cot the t in.her, Ac. by mnclii- 
iu.*\, which was put in motion by water on the river 
['chin, ik : ir Southampton, where he curried on so 
extensive a manufactory of blocks, us to be aide to 
eonhact with (he (’ommissitmeis of the Navy for 
marly the whole supply of blocks and bloc hiiiakeiV 
vnes recpiii’ed for the lire of the renal navy. 

AI r DuusU rv tile of Plymouth had «iNo a set of 
mat bines for nuking the principal parts of blocks, 
■.Inch wna wrought I)} horses; his mamiiaetm e, how- 
ever, of this article was not carried to any groat ex- 
tent ; but the blocks nude by this machinery, as well 
as ihc^c by Mr Taylor’s, were said to be of a superior 
quality to those constructed hy hand, though still 
deficient in many respects, 

\o objection, however, would probably have been 
fcuule to the quality of the blocks furnished by Mr 
laylor, and used hi the navy. It, would ral her ap- 
pear that the mormon-* quantity consumed in the 
course of u long prof 1 acted war first called the at- 
r tent ion of the Admiralty or Navy Mould to the ]><>s- 

nibdjly of some reduction being made in the expencc 
ol so indispensable and import ant an article in the 
/ja\al service ; and that it was not prudent to de- 
voj„ n, l'.vuj u. 
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peml entirely on a single contractor, whom accident Block- Ma- 
or misfortune might disable from fulfilling his eon- c ^_ ti U1>y * 
tract ; A fire might destroy libs wood-mi'b, in which 
case it would have h(‘cn difficult to procure, in id! 

England, an adequate supply <>! blocks for ihc n.ivv. 

On these considerations, it seems to have In cn 
the inicmion of* government to introduce, among 
other imps ovcnnnts then carrying on in PoiiMuouth 
Dock- Yard, a set of machines for making blinks. a* 
the new wood-mills meted in that yard in I«SOi, 

About this tune, the improvements which had been 
infioduccd into private concerns were gradually 
lindmg their way into the great public csluhlKk- 
muifs of (Ik country. Still, Jmwevcr, an old maxim 
uniinl to prevail, that gournmeni ought net to be 
its own inamd’aeturer. Ibis inaxim. though jnihnp.x 
gene). illy just i)) political economy . i:-, we Com l ive, 
ueJh* r just nor wise when applied to those nriiihs 
winch arc of the first necessity in the King’s navy. 

Indeed, where llu* salt ty of .so many thou?, mil lives 
depi nils wholly , a>. is sometimes the cse*o, on the 
slrengfh of matu i jb and goodnes- 1 of vvoi kmi;ii‘ hip, 
ii i- 1. •()■-( ii ‘liable • *,..! th*- whole ship, and miy 
p irt tlureof, from t 1 1 < pm of a sheave to the shed 
anchor, should be maoi.'.aetured under the imundi- 
ide xrpi rinti ndi lice of respectable officers in the 
Kllig^s M.r\ u . 

Ylfiuii this tinu , too, Mr Brimell, an ingenious 
mvclianid (V mi Anuiic.i, had cenijdeh <! a vavl ii.g- 
modi! of ci it. 1111 nuieliincs for can. .fro. ’tie'*, by mi 
improved ra tliiiJ. jhe shells am! h. IdocD. 

'll ns eaodi .1 was submitted to (Ii ■ ii m jn. Imn i*i * tl/,- 
t.ordx ( , «i'i , M*.*i.wvrs of the \dn.i..ilt ., aiui hy tin 111 
reJcned to ; ii oei d l»‘ut!iioi, t!u In qieel (.r-C»em ral 
of .Naio 1 Woik-, wim rejji • ,k i ul 1 d that, as the 
making of Id.icks v. ,<s mu' of the purpo'.-s for which 
a p.n 1 of (hi loier of t!n* steaui-er.giiie, creeling at 
the v\ ond-iiu'is. w an ini* mled to be applied, be fud not 
besil-Oc t»* n ci.mn.t nd the mw* niacliiixx as an in- 
vention winch would enable the gmermneot to cims- 
strucr its own blocks with a greater dc;i\c of celc- 
r*iy and exactness than llni-e which were tb* e. in 
u-.c ; and that it nppi ured to be wdi -'.it<’d ior i..a- 
nufacturing blocks of rv »y de'-ciiplnn and : i/.r, 
with a degree ot* accuracy, uniformity, and cheap- 
ness. far beyond any of the methods Into. 1:0 prac- 
ticed. The adoption of Mr BruneliN nmchincry was 
the consequence of this opinion. 

Thu iidvanlagcstobecxpecleil from blocks so made 
w oi e stated by Mr Brimell to consist, first, in bring- 
ing the shape of the outside of the shell f * * m n.-mi 
determined dimensions, so that iho^c of \>u same 
si/e should actually lie so, ami not (litter from one 
another, either in the pioportion ot the snoiP.vs, or 
in the shape and dimensions of the out: ide. Si o>nd- 
Jy, in adding stnngth where il was wanted, le- 
making the lit. -ul and bottom more siib^taniial, ai.d 
les.> liable to split ; and. thirdly, in leaving tin wood 
between tlm two mortice* thicker, so a^ 10 ad'uit a 
sullicienl b. aiiiig for the pi. is ; all of w Im h would 
be uccomjdehrd without requiring any de\t. r.iy on 
the pint of the workman, hut cut in ly by tin "pent- 
f ion of ihe m.K Imiery. The* uniformity and exact- 
ness with which they were to be made, would be at- 
tended with another important advantage to the 
u u 



BIock-Mt- public — the difficulty of counterfeiting them would 
diin ery. ac t a8 a precaution against embezzlement. Anotlicr 
very considerable advantage would be derived from 
the employment of much waste wood in the dock- 
yard, usually sold for little or nothing, for firewood 
and other purposes. 

The sheaves or shivers would, by this new ma- 
chinery, I)e made so mathematically true, and so ex- 
act to each other in their thickness and diameters, 
that every sheave of any particular bi/e would equally 
fit any shell of the size for which it was intended ; 
and the inconvenience to which ordinary blocks arc 
liable from the friction of the ropo$ against one or 
alternately both of the sides of the mortices, was in- 
tended to be removed, by placing n > licit of metal 
on tin* upper part of the mortice, lsenl to the pro- 
per shape !>y an engine adapt* l for the purpose. 
Bnmell also proposed a new form for the rl.tcf’/i 
and due ^ar ml blocks so as to secure the sails from 
>plitting, by preventing the points of the sails getting 
into the blocks, which has Mine ban adopted and 
greatly approved of in the navy. 

In the sheaves, instead ol the douoJe iv ik or cogue 
inserted in two halve*;, hi* suiMilutid a mix* d metal 
coak of a new and particular lon.i, v. iileh will be de- 
scribed hereafter, of inoreasal Mi.ueth and ('suabi- 
lity. This coak was to be cu;t with . precision in 
moulds, and fitted by an engine with flic greatest 
nicety ; the pins or axes of the sheaves to be of 
wrought iron, case-hardened and co.tt* d vvith tin, 
which would preserve the iron fnyn ru*t in the puits 
which are not kept free from it by friction ; as it 
has been found by experience that, however tight 
the pin be forced into the sheib. the water wijl in- 
hinuate itself and corrode the pin; win n thi- i> the 
case, the rust soon extend* it-. If to the part* on 
which the sheave turns, and renders it unfit for 
use. 

From tlm machine* that were already completed 
for manuiaef uring blocks of eerlam dimensions, Mr 
Bruncll was enabled to make ucJcululion of the 
Saving as to the lirM co-,1 compared with the contract 
prices, which would be cficcUd by the adoption of 
lus invention. It. was as under ; 


Blocks o/'H inch. VZ iiicli. 1 1 ) iv* h. ‘,.'1 inch. 

s. <1. s *1. ^ (i *. «!. 

Brunch's prices 1 8? 4 *• S III 18 1 ? 


Contract prices, 


(> 11 ; 


j :i (t 




having in first cost, 0 <»[ 2 (i.l t- 


8 Id } 

'fiicse saving*--, if realized to the full « \t* ot, were 
probably not more impmtanl than the indented 
strength, durability. and facility of work.’ > which 
have been gained In tlu adoption of the block-ma- 
chinery. 

Those parts of the machinery v hieli Bruncll 
had completed in London, under lib paient, w* ;v 
transferred to Portsmouth, ai d. in tin < .nise of iJu* 
year 1801*, were in operation, hut tin* mrr«. i.-ed 
number of machines, the hnpiov mrnt- that -pggest- 
c*d themselves to the ingeniom. u.va nKir. the appli- 
cation of other machine- fr maki.'v d- .vl .-yes, 
ti ucks and all manner of block limkfrN wai* . b. - 
,*idos circular and upright saws, lathes engine- u>r 


turning pins, rivettiug, polishing, Sic* exorcised his Block* ML- 
skill and ingenuity till the ye&r 1808, tvhen he con- chinc iy^ 
fiidered the whole system to be complete in every 
part, and incapable, so far as he could judge, of 
further improvement. From that time to the pre- 
sent, the block machinery has been in full and con- 
stant employment, without requiring the least alter- 
ation, and very little repair, beyond the unavoidable 
tear and wear of engines that are kept in ifnmVi 
constant motion ; ; ad. which is still more extraordi- 
nary, without requiring tin* aid of the inventor, 
though alt ended only by a few common workmen 
or labour*.^, but they are superintended by Mr 
Burr. lh*' jiiusK r of the wood-mills, who i< * onsidcr- 
rd ;is an .ibli- and ingenlom in:v‘hinist. The quan- 
fity of block* of every *!«• uiption, manufietured by 
the machinery in Fortsmeiuh wood -mills, is more 
than sufficient for the consumption of tlm whole navy 
and the Board of Ordnance, and if pushed to the 
utmost cMmr of the woi ks, would also have been 
sufficient to supply a great part of the shipping eni- 
ploved i« v tile transport service. 

It may be n matter of M»mc curiosity to know the 
i cm ills of this system of machinery. It is put in 
nn»l ion bv a steam •engine of thirty-two biases' power, 
which, h.iwcvir, is unpin i to a grout vari*’tv of oilier 
purpose.* at the same time, wholly huh pendent of 
die block-machinery . Jt h.i- bun found by cal- 
euhlion, that lour men wiih the machinery, a* it 
now stands, inn complete the s lit IK of a* many 
blocks as titty men * oulil do by the old nullmd; 
and that six men will lurnMi as many slieave* a* be- 
fore required sixty; and that these u n men, in dis- 
placing tlu* labour of one hundred .mil ton no n, can 
with e.i-« fmi.di in one \ririu.!.i I ;'(.\o<#o to I 10.000 
blocks of dilK rent ami* and sizes, the total value of 
winch cannot be )• -s lean ].. AO.OOO • ml tln\ is 
Mated to be the average* nuniber which ha* annually 
been made from the year 1808, to the conclusion of 
the war. This number is found to he fully suffi- 
cient for supplying the wear and uar of him k*, not 
only in the n.tv.il, but aho in the ordnance depart- 
ment. TJie consumption, however, must depend on 
other circumstances besides the number of ships in 
commi'Mon, and will be greater or less according as 
‘hips have been employin' on sever*' or easy sirvic.*, 
in .i good or bad cJunnlJ, : u fine or rough weather, 

Ac. Nor will lb** imnibvr here stated appear to be 
cnornous, when if is considered what a muif italic of 
blocks are inquired Ijor a thousand sail of sliijis, 
which, at one peiiod of the war, we to in commission 
at the same time. A ship of 74 gun*, lor imUucc, 
requires the following blocks for her equipment : 


Single blocks from ,> to 26 inclu s. 

Double ditto from 7 to 26 ditto, 

Various other block* generally large, and sc-) 
vet a I of them treble, J 

For each of the 7 1 gun*, 6 blocks, 


No. 
622 
i do 

7t 

* ■ t 


Total, J l j;o 

Besides doail-eycs, hearts, pavrcN, and put- j 
took -plates, till mauufaciii.ad at the im j 01 


Of ail kinds m a 7 1 pan ship, 


M.'iO 



# 


S&ork-Mfr 

clmiory. 


rawraa 


• The average number of the line 'in com- 

mission, appears to .Have been about 100; these 

* would require 143,000; and allowing the remaining 
900 ships and vessels to require ^pmy twice this 
number, there would be wanted for the first equip- 
ment of the 1000 ships of war, 4=2,9, 000 blocks, 
whtth, at the ordinary rate of making them at the 
mil k would require three years in completing. 

different sorts and sizes of blocks used in the 
navy exceed two hundred, and th*»y vary from lour 
to twenty-eight inches in length. Those above eigh- 
teen inches arc more sparingly used, and the sheila 
of tiie Lirg *st kinds are made in parts, and fitted to- 
gitliu- hy hand. 

To the completion of this iiig.ynkns machinery, 
linmcil gave hi whole aMei.tiea from tl* % month of 
tvplr.nbcr l.StK* to June IM/.S, dun» ^ wfiuh t'rie 
he received no other comp; n .ilio.i iw.m.l Hie dud\ 
allowance of one guim* 1 ; bin as it i?.« , now in lu<f 
operation, and a^’crtaireJ to he c ■p.ih!i* of niekiu ' 
a sullieient number of block *> .hr 1 i< • * wholi* naval and 


ordnance department*, if ocean •’ 
manner the author of tii< in*, c 
warded. It u\:< <iu;g "*i d hy tic 
agreed to ! \ f'rmicji, ! Si.:l 1 ! 1 * ■ *. 
as comjMiVtl with tin 1 cj’.-ti..*! ;»r. 
and not an umee.- miab!t a i« "mm 
labour, ami 'n.:cniiity. h am.i-d 
iiarv m.iehin.'i. It a. is mu v - \ (i 


inn in what 
m ‘-ho ii I he re* 
1 h uiliain, mul 
n ji i'l o 'i* \ r..r, 

, nu .l i:*' a fair 
>:i !••» ilu* linm, 
. r.L.'i c\traor.ii- 
«t r, howevci . To 
e actual savings 


to mislead or confuse, than to inform the general nlnrk-Ma- * - , 
reader. Rut as every body who happens to inspect 
Portsmouth dock-yard, makes a point of visiting the 
block-machinery, we think it may be of some use, 
in conveying a general idea of the most striking 
parts of the machinery, by following the process of 
making a block from the rough unsided tree, till the 
last finish is given to it. 

Wc have stated, that the original intention of the 
building was that of a wood-mill, in which all man- 
ner of sawing, turning, boring, rubbering, &c. was * 
to be performed, and that the block-machinery was 
superadded to the first design, v ith which, however, 
it has inUrfcvod so little, that, in addition to the im- 
mense number of blocks mar.utacl «ied at the mill, 
upwards of a hundred different articles of wood work 
arc made by other machinery — put m motion I)}' the. 

slca:.i-ciigine, from tin: boring of a pump of 
fioly u-ct in length, to the turning of a button for 
the knob t.r handle of a drawer. (See Dock-yard, 

Pout.smm rn.) Lest, however, the engine, with 
*.nch a v,n:.i\ of v. oik, might bo overloaded, a se- 
cond » * • g i m 1 has been added, to assist, if found nc- 
c:v's<»n 01 to substitute in the event of accident 
happening to tin. other. Among the many ingeni- 
ous liiuciiin. * belonging to the wood-mills, exclusive 
of iluisc fm making blocks, one of very great effect, 
ami, at the same time, g r eat simplicity, is a circular 
saw for ( utting lv.hbeN to the idgcs of deal planks, 
invented by :Mr iimr, the superintending master of 
the vroml in. IK. 


air Rrutn II, by r innate, made 
amount to - L.gl.17? o 0 

Mr It ogi i ", . \ rk to net. >1 S n.i- 

th.mi, !>' * * i’ii Mo - 1 J 7 1 J O o 

(icneral Ik ’.them, albu g.»u.'. 1 .to e\orv poss ; bh- 

details of exjicnee w ith the ii!»ui»,i minuteness tli.it 

< ould he expig ti d in a piiv.iJe manufacturing con- 
cern, t.ileukiled them a! - I,. (> 0 

Ad i six v ars‘ alien .met: at a gui- 
m a a 0 \ , :e '-•>? - c * } [(>0 0 o 

i or tlie \> o. j, >. jg- model - 1,000 0 1) 

Total amount w reived by Lrunell, 

about - - L. ‘20,000 0 0 

Supposing, thin, fore, the whole cost of the build- 
ings, st earn -eng ine, imuhincrv, interest ol money, 
2v.c‘. to amount (which we understand to be about, the 


Tin whole ol the machinery in these mills is put 
in mono.! by '.es parsing, over drum-heads, by 
which fbi *■ 1 1 v 1 nl 1 mvemenis. numerous as they are, 
arc c.'i ik d on without tin haM noise; anil all the 
eng no-w ork, and i \ cry part of the machinery, are 
so liiily made, and so .irmly put together, and work 
with mu b uccurui \ in all then* motions, that, though 
Like spectator is mu rounded on all sides with move- 
ments in every possible dii action, arid some most ra- 
pid and violent, thoonl) noise that disturbs him arises 
from the cutting, hoi ing, turning, polishing, and other 
instrument’* which are actually in contact with the 
work that is under execution, and none of it from 
the working of the machinery. All the iron work, 
of which it. is eluefly composed, was made by 
Man. Kiev ; and there is but another workman, per- 
il ip*-, in rhe United Kingdom, who could have finish- 
ed the engines in a manner so worthy of the inven- 
tion. 


mark) to L. o:j,(K)u, and the net compensation for 
profits to about L. Itt.OOO, the wholi txpenco of the 
concern was completely ch.uvd in four years. The 
saving.*, of L. is 000 on one \i ars manubii turn! ar- 
ticles of the value of L. .">0,000, amounts to some- 
what more than Hruncli had originally made it by 
computation. 

It would occupy too much space to enter into a 
minute description, mid n quire more time than we 
can spare, to prepare engravings in detail of tho va- 
rious complicated sj stems of machinery that are em- 
ployed for the completion of a block ; and, alter all, 
they would afford but little use or instruction, except - 
ing perhaps to a professed machinist ; ami perspec- 
tive views of t lie several systems would tend rather 


The first wing of the building is chiefly /occupied 
by upright and circular saws, used for a variety of pur- 
poses not immediately connected with the niakhig of 
blocks. The only operation for this department is that 
of converting the rough timber, which is generally 
elm '»r ash, most, commonly the former, into its proper 
scantling ; that is to say, squaring it by the upright 
o.- siraight-eutting saw, and then, by a circular saw, 
cioss cutrin >; it into a certain number of parallelo- 
pipedom. w!m*e lengths may bear the required pro- 
portion to tin' thickness of the log. Some of these 
pieces are uvuin cut longitudinnlb , according to the 
thickness that ma\ be required for the shell of the 
block, i-speciaily those for single and double blocks, 
winch of course are thinner than three and four- 



$¥* fold by 

.called a tipping-saw. The cut out are that 

takea into the second wing:. wood-mills, where 
the machinery peculiar for £wfe Construction of blocks 
is erected; and here the fi^iprocess may be said to 
commence in making the SwBtL. ; 

This operation is performed by the Bqring- Ma- 
chine, which, by means of a centre bit applied to, the 
middle of the shell, bores a hole for the centre pin 
of the sheave, while another bores one, two, or three 
holes, at right angles to the direction of the first, to 
admit the first stroke of the chisel, and, at the same 
time, to serve for the head of the mortice or mor- 


■ i ' 

but on which’ the ottyr'i* that 
these' two wheels m&y 'be ’ ' 
tattoo from each other, and bibcW pf any si^eiU 
mitted between their two rims ^ 'peripheries, Wor 
this, purpose, both rims are divided into ten*eqmr 
parts, for the reception of ten blocks, which are finely 
and immoveaUly fixed between the two wheels* When 
the double wheel with its ten attached blocks is put 
in motion, the outer surfaces of die blocks, or those 


$Um 

cWwsry. 


ticos, according as the intended block is to con- 
tain one, two, or three sheaves. When thus bored, 
the log is carried from hence to the 
Morticing- Machine, which is an ingenious' and 
striking piece of mechanism, ^he block being firmly 
fixed on a moveable carriage, the latter is so con- 
trived as to be made to advance to the cutting chisels, 
which are set fast in a moveable frame. Every time 


which -are farthest from the cerltre, strike with great 
violence against the edge of a chisel or gouge fixed 
in a moveable frame, which, being made to slide in 
a curved direction in the line of the axis, cuts those 
outward faces of the blocks to their proper curva- 
ture, which can be altered in any way the workman 
pleases, by a contrivance attached to the cutting 
tool. As soorf as the tool has traversed the whole 


the frame, with the chisels, ascends, the block in its 
carriage advances u little, so as to present to the 
chisels a fresh surface of wood to be acted upon at 
each stroke of their descent ; and this up and down 
motion is continued with such rapidity » that the chisels 
make from one hundred to one hundred and thirty 
strokes in a minute, until the prescribed length ha? 
been morticed out; wben, by raising a handle, which 
is done by a boy, the machine is stopped precisely 
when the chisels stand at their greatest elevation ; 
and are thus left in the proper position, ready to 
commence a second operation. No harm, however, 
would happen either to the block or the machi- 
nery, should the attending boy neglect to stop the 
work at the proper time, or even to fall asleep, not- 
withstanding the force and rapidity of the stroke ; 
for, by a particular contrivance, the farther advance 
of the block is stopped, and the chisels, therefore, 
act in full space, and cut only the air. It is, indeed, 
a general characteristic of llrunelfs machinery, to 
be so constructed as to carry with it a defence or 
protection against its own operations, and to coun- 
teract all ill effects that might otherwise arise, from 
day neglect or inattention of the workmen. ' 
f The chips cut by the chisels arc thrust out of the 
sportice by small pieces of steel attached to, and 
projecting from, the back of each chisel. They arc 
each of them, besides, armed with two cutters placed 
at right angles to the edge, called sc f ibers, which 
mark out the width of the Chip to be cut by the 
chisel at each stroke* These scribcrs answer another 
purpose; their cutting is so true as to leave the two 
sidfcs of the mortice so perfectly smooth, us to re- 
quire no further trimming or polishing. 

The next process is to remove the block from the 
mdrticing machine to u circular saw, in order to have 
the four corners taken oft’, by which operation it is 
reduced to an octagonal shape. This saw being fix- 
ed into a table or bench, the workman has nothing 
more to do than to slide each log along the surface 
of the table, in the direction of the line marked out 
for the saw to cut it. 

The next operation is to place the block upon the 
Shaping Machine. This is perhaps one of the most 


length of the block, or over the space contained be- 
tween the two peripheries of the wheels, the machine 
i? thrown out of the gear, and its prodigious velocity 
• chocked by a particular contrivance. The ten blocks 
are then, by a single operation, and without remov- 
ing them, each turned one fourth part round, and 
another fourth part of their surface brought out- 
, Wards, which, being exposed to the cutting instru- 
ment traversing in the same direction as before, have 
the same curvature given to these new surfaces. A 
third side is then turned outwards, and, after that, 
the fourth and last side, when the whole ten blocks are 
completely shaped, and ten other octagonal logs applied 

the peripheries to undergo the same operation. 

The immense velocity wit!) which the wheels re- 
volve, and the great weight with which their periphe- 
ries are loaded, would make it dangerous to the 
workmen or byestanders, if, by the violence of the 
centrifugal force, any of the blocks should happen to 
be thrown off from the rim of the wheels ; to prevent 
the possibility of such an accident, an iron cage or 
guard isplacedbctween the workman and the machine. 

The shell of the block being now mortised and 
completely shapen, the last operation is performed 
by the Scoring Machine ? which, by means of cutters, 
scoops out a groove round tbeUbnger diameter of the 
block, deepest at the ends and vanishing to the 
central hole for the pin on wbich- the, sheave turns. 
The intention of this grottte or channel is to receive 
(he hempen or iron strap which surrounds the block. 
The only thing that now remains' for completing 
the shell, is the removal o| the little roughnesses 
from the surface, and giving to it a kind of polish, 
which is done by the hand. * 

1 " Th$ v Sheaves. The wood generally used for 
making sheaves is lignum vita; ; but iron or bcll- 
metftl have occasionally been substituted for this 
wood* ’ An attempt was made to introduce sheaves 
of h kind of porcelain, which answered well onough 
particular purposes, but were not to be 
in situations where they were liable to sud- 
den jerks and irregular motions. In the navy they 
are almost invariably of lignum vit®, a few perhaps 
tit ebony. The machinery employed for making this 




meterii. 

Sato whfci _ w ..^ 

:th#e, jred^ce$ 

ed ‘ifto^ thu* shaped, is npxt 

C^ii^ Machine / a piece of the* 
idfeniaro, not ingenuity, to the £kagi»g~ 

Machine, for thp'^heUs* It would be useless to at-* 
tempt tp describe, By words, the movements of this 
engine, but the effect of the operation is singularly 
curious. A small cutter, in traversing round , the 
central hole of the sheave, forms a groove %r the 


ImfctWrte -fi* 'ato^pjp^ 
made entirely 
ig Machine** 
machinery at Bresit 
Dock- Yard.) 

\t for directing the « 

x Vizonufyi so as to cqm r 

muoicate ah intense faeat to small bodies plac^in the 
flame. This is efifeetpd by impplling through a small ... / ‘ 
aperture, againstthpflartieja stream ofair moyedWith 
velocity, by means of; the mpsdes of. r^piratiptt "and . 
the mouth, pr bya bellows. TheBlaw-pipe iaulted in 
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BLOW-PI*^ 

flame of a lafeip or 


insertion of the coak or bush, the shape of .Which soldering, by the' jeweller and goldsmiths and other . 
- that of three semicircles not concentric with artists, who fabricate objects of by the 

, glasfr-blpwp^ in ntakij^^rhiometers iwWome. . 
tors. i^slrliments made from the tube* 

' ' mloccJirtiiou . Kir fki'k anoniol. ' 


which a^^ot fromlpe glass-house; by tho enamel- 
ter ; ahdfn ^asS-pihching, which is thwart of forming 
gla&tf in a mould fixed on a pair of ph^gfeinto the 
ornara hnt^pend ants for glass lustirbs;^ fpSRis. one of 
fw ms^ypSgfenious processearC^ri^¥tii at Burning- 
glass-blower, the-^ the 

er, work their bloW.pipp with the. blast 
X a paii.^febcllpws. As the process of soldering a 
urea t^nsprter : cqntb^pce of the bl^t, dhe 
i-mpe for this pufggtoj|i ? ; blow# by the mouth. 
iy|the mineralogist and^i^p^st, tf|e blow-pipe is 
sea as an instrument fo^^teporkneous analysis 
in the dry way. > .VfJ, 

Fig. X. Plate XXXI V.is tlie common blow-pipe used Diff# 

‘ r Forms ^ 


is 

each other* nor with the sheave, but each having 
a centre equally distant from that of the sheaved 
The manper in which the cutter traverses. from the 
first to the second, and from this to the third .semi- 
circle, after finishing each of them, is .exceedingly 
curious, and hever fails to attract tho particula.r 
notice of visitors. So very exact and accurate is this 
groove cut for the reception of the metal coak* aqd 
so uniform in their shape and size are the latter;^ * 
in moulds, that they are Invariably found toi ' 
other so nicely and without preparation, ‘tbflt I 
of a hammer in sufficient to fix the coak ib^f 
The coaks are cast with small grooves or cliaB^Ols'^rl f 
in the inside of their tubes, which serve to retain '-Ui 
oil or grease, without which' *t would soon ooze' 

out, and the pin become dry. £"■ // ***** 

The sheave, with its coak thus fitted in, is now in soldering ; it is of brass* Fig. 2. is Dr Wolraston'a ^^MV^ 
taken to the drilling-machine , which is kept in tfo fa. How-pipe, which is composed of three tubes ofbrass, ° ■ ? 
stant motion. In casting the coaks a mark isteft of an elongated conical form, which are made to fit . 

* stiff and air-tight into each other when in use, ond^ . ^ 

the. two smaller pack int&pthe largest ; so that the '* :, + 
instrument, when not iq pse, occupies a very small 
space, .and may be carried in the peacil-oase of a . ;■ /. 

common pocket-book. This, with a piece of platina- - 

foil, two^pr thiwinches long, ^0 hold thtt object of ', J , 
experiment to the flame*, constitutes a oohaimodious * 
docimastic apparatus for the travelling mineralogist. 1 ■' 
Thev|hrepjparts of the tube are represented, packed ’> 
the one #4hin the other, at A, separate at B, hm 
put together ready for use at C, ftgi . r: 

A second division of blow-pipes consists of those Bulbed 
which have a cavity for the purpose of retaining the 1 how-piper, 
humidity of the breath, w hich, without this precau- 
tion, cblfccts into "drops when the Mowing is con- { 

tinned long, and is at last driven upon the nutter 
under operation so as to cool it. v They are of sgrito 
forms ; sec figures S, +, 5,6,7 ; apd have bcen ^nfH- > 
ved for the purposes of the chemist and mineralogist. 

Fig. a. is of‘ glass or of metal. 1 ' Fig. 4. is of brass or 
of silver, containing no alhijy of copper, so that it 
may not be subject to green rust. This is the form , ” ' 

recommended by Bergmaii in bis treatise on the 

. K k 0 /application of the blow -pipe to the purposes of the 

through the two sides of the former, serves ai the mineralogist, wliich is contained in the collection of /7< 
axis on which the latter turns within the mortice, hhi works. (Sco Bcrgmani Opuscu/a, VoI.IL) For the . 

Tliese pins are also made, turned, and polished by facility of cleaning, it is In three pieces, which fit itt - 

engines for the purpose, so that, with the exception stiff at A and B. Fig.. 5. is of tin, that is to say* 

of strapping by rope or iron, the whole block is timied iron ; the small pipe A is of brass, and hflrtwo 

completed at the wood-mills. It may here be re- or three caps that fit on stiff ; each cap is piefeed 

marked, that the French, in the dock-vard of Brest, with a hole or a different diameter, and as the blast 


in the centre of each of tlfe three semicircles. This 
mark is applied by a boy to the point of the moving 
drill, which speedily goes through the two coaks and 
the intermediate wood of the sheave. A* copper pin, 
cut from wire, of the proper length and thickness, is 
inserted into the holes thus drilled* And the sheave 
is then taken to the rivetting-hammer , whieh is some- 
thing like a small tilt-hanuner, and can easily be 
made to strike on the pin with greater or less velo- 
city, according as the workman, presses with more or 
less force on the treadle. The rimting being perform- 
ed, the next operation is that of broaching the central 
hole on which the sheave turns, by t means of a steel 
drill or cutter. 

The last process# that of turning a groove for the 
rope to run in round the periphery of the sheave, 
and this operation is performed by a lathe, which is 
so constructed, that while this grove i$ cutting round 
the rim of the sheave, another part of the engine is 
turning smooth the two suHacei or faceS of the 
sheave ; and this lathe bad be niacte to adapt j$blf to 
sheaves of different diameters. 

The shell and the Sheave being how. completed, 
‘"“■remains only the iron pin, which, pasting 


there 



f Flame. 


v*. 1 * 




issues thro»gU tWfl hole, the f^ce of the blast may 
fa' t 1 . be varied by changing the £«p : this is called Dr 
Utow^incs. Wack 1 * Blow- jape. Fig. 6* Mf ofsilver ; the adjutage, 
'which is of platiua, turns on; Ian axis at right angles 
to the main tube at A, so . that may be made to 
form different angles with the main tube; the pro- 
longation B, serves to receive the condensed vapour 
of the breath. Fig. 7« is of brass ; A is cylindrical, 
the axis of the cylinder being at right angles to the 
axis of the blow* pipe. A consists of two pieces, one 
of which fits air-tight into the other, and may be 
turned on its axis, so that the pipe of issue may be 
made to form different angles with the axis of the 
blow' -pipe, as the position of the matter under experi- 
ment may require. 

Flame consists of vapour in a state of incandescence. 
Many substances, both of the vegetable, animal, and 
mineral kingdoms, have the quality of giving out this 
incandescent vapour. For domestic uses, and for 
the arts, organized bodies of the vegetable and ani- 
mal kingdom alone are employed to produce it ; 
such as oils, some of which are solid, others fluid, 
at the usual temperature of the air, alcohol, ether, 
wood, and pit-coal. This latter, though found amongst 
minerals, is composed of organized matter, changed 
and rendered bituminous by a particular process of 
decomposition. The blow-pipe, by directing the in- 
candescent particles of which the flame consists, so , 
ns to strike against and surround a small body, pro- 
duces the effect of heating the body considerably. 
The flame used with the blow-pipe, may either be 
the flame of an oil or spirit lamp, or of a, candle ; the 
flame of the carbonated hydrogen gas proceeding 
from the distillation of pit-coal, is also found advan- 
tageous for this purpose. 

In order to use the blow pipe, the breath impelled 
through it is to be directed across the flame of a 
lamp or candle, applying the orifice from which the 
air issues a little above the' upper end of the wick; a 
jet of flame is thus formed, as represented at fig. 8. 
This jet is made to fall on the body to be heated. 
The operation may be continued for a considerable 
length of time; an uninterrupted blast is kept up by 
.Jthe muscular action of flic cheeks, whilst the ordi- 
nary respiration goes on through the nose; a little 
practice is sufficient to enable the operator to suc- 
ceed. The jet of flame is conoidal, internally blue, 
and externally yellow, by more or less ImmcrMon in 
this jet of flame. The subject of operation receives a 
greater or less degree of heat, and becomes oxidated 
in a greater or less degree. If a bead of borax, con- 
taining oxide of manganese, be kept fused for some 
time in the inner flame, the bead becomes colourless ; 
when it is afterwards kept fused in the outer flame, 
the manganese acquires more oxygen, and the bead 
becomes of a v iolet colour. This violet colour may be 
made to appear more speedily, by adding ,a particle 
of nitre. 

Tile first who applied the blow-pipe to the analysis 
Mineralogy* minerals was Swab, Counsellor of the College of 
Mines in Sweden, in 1788. Its application to the 
science of Mineralogy was afterwards farther im- 
proved by Cronsted, Rinman, Claim, Schcclc, and 
Bergman, and by other men of science since their 
time. 
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Ateadyj 

it parts of. bddjes are. Trials 
with the blow-pipe are 'generally jparade by' the che- 
mist in order to knoyr the nature of the consti- 
tuent parts, before he proceeds to the other steps 
of dry or humid analysis, which arc requisite for as- 
certaining the quantities of the constituent p^tor 
Then recourse is had to other means than the blofei 
pipe ; for, in order to come at a knowledge of the 
proportions of the constituent parts, it is necessary 
that the quantity of each constituent part be large 
enough to be weighed in a balance, and, for this 
purpose, the quantity of the substance employed 
must be larger than what can be managed with the 
blow-pipe. 

In experimental mineralogy, with the blow-pipe, Support of 
the small fragment of the body, subjected to trial, Chiu coal, 
should not exceed the size of half a peppercorn ; if 
larger, it cannot be sufficiently heated. It is placed 
in a lenticular cavity, made with a knife, in a piece 
of well burnt charcoal of wood, free from cracks, and 
not too porous, and of the length of four or five 
inches, so as to beheld conveniently in the left hand. * 

Some blow- pipes have been made with a stand, to 
which they arc connected by a ball and socket joint; 
the stand is tixed to the tabic by a clamp ; tills con- 
struction leaves the right hand at liberty. In re- 
ducing fragments of metallic ores by the blow- 
pipe, charcoal should be used as a support, as 
the charcoal attracts tKe oxygen from the metal- 
lic oxide, and reduces it to a metallic form ; and 
when thus reduced, the metal may be kept fused on 
the charcoal, which prevents or retards its again at- 
tracting oxygen. The charcoal support has like- 
wise the advantage of increasing the heat by its in- 
candescence. For both these reasons, to prevent 
oxidation, and to increase and revei berate the heat 
proceeding from the jet of flame, the goldsmith who 
solders his small work by the blow-pipe, attaches his 
work to a piece of charcoal, by means of wires, in 
the process of soldering. 

When it is required that the fragment of a miuc-tiuppoit of 
ral should be heated, without the contact of char- Flatiua. 
coal, (he fragment is exposed to the flame in a small 
spoon of platina, with a wooden handle; the cavity of 
the spoon is a hemisphere of three-tenths of an inch 
in diameter; or on a thin lamina of piatiim two or 
three inches long, and half an inch broad, and of 
the thickness of commonr writing, paper i or it is held 
by a forceps, tlirec inches long, made of thin platina. 

Bergman, who published his treatise on the blow-pipe 
in 1780* before the working of platina had come in- 
to use, employed a small gold spoon, as that metal 
lms the quality of remaining pure and uncontami- 
nate<! f whilst in contact with ninny of the chemical 
ogents; but platina preferable, for, besides possess- 
ing' the quality of resisting the action of many che- f 
mical agCnts, it has likewise the advantage of diffi- 
cult fusibility. It has now, for a good many years, 
been wrought into various instruments both in 
London and Paris ; when wrought, it is sold at the 
price of about a guinea the ounce, which is one 

S uarter the price of gold. Some platina workers, as 
e&netti of Paris, who was one of the first, form the 
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HS'"" 1 *' wit& arawrib,. ^Sfl'in!^|^iljf Seating and ft 
others dissolVe' t% iq*pftnK 

acid, and redtiio'iM M iilfi , p'-munate ofvjatfo$i to a 
metallic state by mat* Flfttina, however, sathotagh 
infusible alone by the heat of the common blow-pipe, 
will be dissolved and melted, if heated along with 
some of the metals. Plat inn supports, therefore, 
j py uld not be used where they are liable to be in 
contact with a fused metal. These effects are notable 
in the case of tin ; when tin is melted in contact with 
a vessel of platina, the tin enter* into a combination 
with the platina, corrodes and' renders it brittle, so 
that pieces of the platina vessel come off on the ap- 
plication of a small force, and the vessel ib thus ren- 
dered useless Platina u^ck also become unser- 
viceable by frequent and continued exposure to 
great heat. Platina ciucibh * that arc much used be- 
come brittle, and crack at the edg* ; and care should 
be taken to cool these vessels gradually, that they 
ratty last as long as possible. A platina vessel, in 
which sulphuric acid was boiled, for a long time, at 
last became perforated and unserviceable. 

Pluxc'. Borax (borate of soda) is used along with the frag- 
ment of mineral in many cases. When exposed to the 
flame, it becomes opaque, swells and ramifies much, 
in consequence of parting w ith its water of crystalli- 
zation; afterwards it fuses into a colourless and trans- 
parent bead. It is convenient to use calcined borax, 
which is boiax deprived of its water of crystalliza- 
tion by heat in a crucible ; this melts into a bead on 
the charcoal at once. The solubility of a mineral in 
borax, with effervescence, or without efforvesqsnqe, 
and the colour that the mineral communicates to the 
hoi ax, are the chief distinctive chuiacters obtained 
by treating a mine! il with that oiib^tance. Phos- 
phate of ammonia i> also sou i times used as a flux in 


itneil 

wnen hef&efl by the Mow-pjbe* la another Aaracta* 
serving to distinguish thpfo* That of minerals 
containing sulphur, is" flW peculiar suffocating smell 
of sulphureous gas ; mmtfra Is that contain arsenic, 
emit, when heated, Hke that of garlic. The 

nature of some . minerals is recognised by the parti- 
cular form of crystallization which they assume in 
copling ; this is the case with phosphate of lead, 
which, after being fused, cools on the charcoal into 
an opaque white spheroidal polyhedron. Some ores 
are reduced to a metallic globule, with great ease, 
on the charcoal ; thus the native sulphuret of lead, 
called Galacna, being heated by the blow -pipe, the 
sulphur is driven off, and the lead remains in its me- 
tallic state. A small particle of silver may be melt- 
ed by the blow-pipe, likewise gold, copper, and, 
Bcrguian says, ca&t-iron. Metallic zinc, when ex- 
posed to the dame of the blow-pipe on the charcoal, 
melis and burns with a bluish green flame, and be- 
comes covered with oxide, whicli flies off and floats 
in the air in light white flocks. Metallic antimony 
becomes red hot, and melts on the charcoal; and if 
the operator ceases to blow, a white fume rises, and 
oxide of antimony forms upon the globule, in whitish 
crystalline spicuhe : if the globule, in a state of fusion, 
be thrown upon a brick floor, it runs along for a con- 
siderable way, rebounding several times, and leaving 
s\ trace of white oxide of antimony. 

Some substances communicate colour to the 
flame of the blow-pipe. Muriate of copper, whose 
crystals are green, communicate a vivid green to 
the flame ; sulphate and nitrate of copper, whose cry- 
stals are blue, likewise impart a green colour to the 
flame when they arc exposed to its action. Some 
of the salts of strontian give a purple tinge to the 
flame. 



the same 'manner as borax, and caibonate of soda; 
but both tlu.se, especially the latter, have the incon- 
venience of sinking into the charcoal, which borax 
is free from. 

Chime ns v Mention may be made here of a few of the most 
lliVm oi' Wi P ronuilcnt phenomena, characteristic of different mi- 
>oral sub dances when treated by the blow-pipe. 
«si hj'iiir Some minerals arc fusible alone, such as garnet and 
Bbu jwp .* felspar ; this last is rather difficult to fuse. Some are 
infusible and change colour ; bituminous shale loses 
its black colour, and becomes white, green, and dark; 
coloured steatite become white. Borne dissolve in 
borax without effervescence, as agate, quartz, fckpar, 
amuntub, garnet. Some dissolve in borax with ef- 
feivoscence ; this is the case with carbonate of lime ; 
it forms with borax a globule transparent whilst in 
fusion, but in cooling it, thcglobule becomes opaque, 
the lime being no longer held in solution by the bo- 
rax ; in like manner, as the watery solutions of Cer- 
tain salts, saturated when hot, deposit a part of the 
salt on cooling. Some of the metals communicate 
peculiar colouis to borax. Copper, in certain pro- 
portions, and at a certean degree of oxidation, 
gives a brown colour to borax when heated by 
the blow -pipe. Cobalt gives a deep blue tinge. 
Manganese a violent colour. Iron tinges borax 
brown, and if in greater quantity black. These 
colours are produced by the metals iu a state 


What precedes relates $o the blow-pipe worked Glass* Blow - 
by the breath. When it is required to continue the w* Bel* ^ 
use of the blow -pipe, so long as would be fatiguing 10 **' . v 
if the breath merely were employed, the glass-blow- 
er* table, fig.p. Plate XXXIV. is used. It consists of a 
double bellows, so fixed as to be worktd by the foot, 
and to impel a current of air through a tiu blow-pipe, 
against the flame of a lamp fixed on die table. 1 or 
the sake of durability, the Wow-pipe is sometimes of 
bia^s on which is screwed a nozle of platina. 

The blow -pipe may have a stop-cock, as in fig. *)• 
saving to regulate the blast, The lamp has a cot- 
ton wick of nearly nti inch in thickness; the wick 
is kept together by a tin wick-holder, which is sol- 
di red to the lamp ; melted tallow fills the la&ipi and 
feeds the w'ick with fuel. In order to get rid of the 
smoke, which is in considerable quantity, there may 
he placed, at a convenient distance above the flame, 
a tin funnel ending in a tube, which conveys the 
smoke out of the room. A convenient method of 
carrying aw'uy the smoke from the glass-blowers' 
lamp, -is represented in fig. 13* It consists of a cover 
of thin sheet copper, which is placed on the table, 
covering the lamp and nozle. The fore-part of this 
cover is open, so as to allow the jet of flame to paw 
freely. From the upper part of the cover two tubes 
go upwards for the exit of the smoke ; between 




Water* pro*, 
sure Appa- 
ratus. 


r t ^ ,fl<e the glass-bWer has a view of the 

'**¥**' object fae i# at work upon, whilst his eyes are screen- 
ed from the light of the flames The two tubes join 
above in one short tube. Over the open end of this 
short tube, ut a small distance above, is a tube sus- 
pended from the ceiling by wires, which conveys the 
smoke into the chimney of the room. 13y a handle 
attached to the cover, the cover with its tubes is 
removed when it is necessary to trim the wick. 
The flame of gas from pit-coal may be used instead 
of a lamp, with a bellows of this kind. 

The regularity of the blast in the double bellows, 
is effected by means of* a weight pressing on the air 
contained in the second copartment of tin bellows ; 
just in the same way as a stream of air is made to 
issue regularly from a tube fixed in the mouth of an 
inflated bladder, when a weight is placed on the 
bladder. A regular stream of air may also be ob- 
tained, by subjecting inclosed air to the pressure of 
a column of water, mercury, or some other liquid. 
If a vessel containing air, and open at the mouth, 
be plunged into water with the mouth downwards, 
and if the water on the outside of the vessel rise 
higher than the surface of the water within the ves- 
sel, then the column of water, whose height is the 
difference of level, exercising its pressure, as all li- 
' quids do, in every direction, actH upwards on the 

inclosed air; and the inclosed air will be pressed and 
more condensed than the external air, and will 
escape in a current', by a stop-cock opened on the 
k . top of the vessel for its issue ; this issue will con* 

; tinuc till the surface of the exterior and interior 
water come to a level ; for then the air in the vessel 
is come to have the same density as the external air. 
The force with which the inclosed air is pressed, is 
equal to the weight of a volume of water whose 
height is the difference of levels, and its base the 
surface of water exposed to the inclosed air. The 
gasometers used by Lavoisier, to afford a stream of 
oxygen gas and a stream of hydrogen gas, for ac- 
complishing the composition of water, are construct- 
ed upon this principle. An apparatus of the same 
nature has, for many years, been employed in the 
great way, in different parts of Britain, to regu- 
late the most powerful blast used in the arts, — 
that for reducing ironstone to the state of cast-iron. 
In blast-furnaces upon this construction, the blast 
is raised by means of a large cast-iron cylinder 
' C: which acts ns a bellows, having a valve in the bot- 

tom that opens inwards, and that admits the air 
during the ascent of the piston ; when the piston 
< descends, the valve shuts, and the air is driven into 

' a large parallelopipcdal vessel, less in height than in 
. the other dimensions, immersed in water, and having 
.its under surface closed only by the water. In this 
Vessel the air is pressed by tfie column of water, 
whtfsc height is the distance between the surfaces of 
the exterior and interior water ; a pipe of’ issue ter- 
minating in a nose-pipe, conducts the blast to the 
furnace. 

>lcto /vani'j The blow-pipe of the Abb6 Mciograni of Naples, 
Biow-pipr. p Qp URe 0 f t jj e mineralogist, operates by the pres- 
sure of water. It is composed of two hollow globes, 
the upper filled with water, which, by running into 
the lower, forces the air contained in the lower to 


Dfow-pto.' 

by Mr Gr eeaaysfy, ’ in Nichom w*\ Journal, VqL 


IX. p. 25 a&ft i£§£ It has suing ihconveniencies, 
and does not appear ever to have come into much 
use. 

'Fhe water-pressure apparatus, applied to the Watcr-prcs- 
blow.ptpe, of which a section is given at tig. 10. mi re lilow- 
was contrived by Mr Tiliey, an ingenious liiftcy l”P e * for 
glass-blower. It consists of a tin box with a pto^^ ailS 
titiou in it, reaching within half an inch of the 
bottom ; water is poured in equal in bulk to three- 
fourths of the capacity of the box. The water in 
the cavity DE is open, and subject to no other pres- 
sure but that of the atmosphere, being only covered 
by the lid of the vessel; the apartment l' is closed 
at top* so as to be airtight, and the water in it is 
pressed by the elasticity of* the air confined in its 
upper part. The tube C has its lower extremity al- 
ways plunged in w#er, so that, when air is blown 
in through it, the return of the air by that tube is 
prevented. Before the apparatus is set to work, tfte 
surface of the water in both copartments is at the 
same height, both being pressed by air of the densi- 
ty of the surrounding air ; but, when air is blown in 
through C, the air rises through the water to the 
top of the copartment F ; and as the only issue for 
the air is through the small aperture of the blow-pipe, 
by which it cannot escape nearly so fast as it is 
. blown in, the air consequently becomes condensed 
in the upper part of the copurtment F ; and this 
condensed air pressing on the water in Y more 
strongly than the atmosphere docs on the water in 
I)E, depresses the surface of the water in F, -and 
causes it to rise in DE, which is effected by a por- 
tion of the water passing under the partition into the 
open copartment DE. Thus the pressure exerted 
by the column of water whose height is the differ- 
ence of level of the water in DE, and of the water 
in F, forces the air from the copartment F through t 
the blow-pipe a , which is directed against the flame 
of a lamp ; and this pressure keeps up a constant 
blast till the water in the two copartments comes 
nearly to the same height. The degree of conden- 
sation of the inclosed air, and the height of the 
column of water pressing on the condensed air, arc 
measures of each other, when much air is blown in, 
so a£ to occasion a considerable degree of condensa- 
tion. The difference of level resulting is considerable ; 
and the column of water, which is always reacting 
with an equal and contrary pressure on the condensed 
air, causes ir to issue with greater velocity from the 
blow-pipe : when the condensation diminishes, so 
does the* column of water, and the velocity of the is* 
suing stream of air. More air is to be blown in 
with the mouth through the tube C, from time to 
time, $o as to keep the blast regular. Mr Tilley is 
of opinion that this apparatus produces a more regu- 
lar stream of air than a double b* Hows, audit has 
likewise the advantage that the operator is free from 
tlio trouble' oY moving a pedal. The dimensions of 
the Vessel A A, which is either of tinned iron or of 
tinned copper, are 17 inches in height, 5 inches in 
width, and 9 in breadth ; the lid of the vessel opens 
and shuts on hinges, and supports the tallow lamp 
B. The bent gloss tube a , which terminates in a 
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made elaicil^; #sii j^cjhi fiSwfms the issue ffofti tbe 
top of the c^i^eAt $'y?ot this p»rp'bse > ^ipef v is 
wrapped round tiiie glass’ tube, and tpeirTsottOti wick 
yarn, in a conical form, ao that the^glass tube thus 
clothed may fit tight into the socket, and may 
nevertheless be moved round, that the blast may act 
properly on the flame* The bent metal tube C is 
&& fixed into its socket in the same manner ; its 
junction with the socket is seen in fig. 10. There is 
a screen formed of a tin plate sliding vertically in 
grooves between two upright pieces of tin ; the edge 
of this is seen at S, in fig. 10. It is intended to pro* 
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againsUbe flame of a lamp^tbe flame is driveiHA'g 
horizontal stream, such *ethe blow-pipe produces. 
The instrument htfs a wfetjr?valve (S) to prevent the 
danger of explosion, which might happen if the 
nozle were stopped. The same wick that heats the 
bulb may serve to furnish the jet of flame, as is the 
case in tjhe eolipile represented in fig. 11. This in- 
strument has been proposed to be applied to the pur- 


noses of tlie mineralogist; but it does not appear to 
be cither so readily put in action, or so efficacious as 
the common blow-pipe, which is also simpler in its 
construction, less bulky, and more cosily carried 


tect the eyes of the operator from the light of the 
lamp, whilst, at the same time, he can see the subject 
of his operation over the top of the screen. This 
screen is not soldered to the vessel, but is held last 
by its foot being placed between the lid of the ves- 
sel and the top of the close chamber l\ Two rests 
for supporting the operator’s arms project one from 
each side of the vessel ; upon these the arras are 
placed when any substance is held to the flame. 
These rests are wrapped round with woollen list or 
leather, bo as to be more convenient for leaning 
upon. The whole of the apparatus, including thd 
lamp and case, weighs only three pounds and a lmlf. 
When it is to be used, the vessel is fixed to a table 
or bench, by means of a leather strap buckled to 1 
two loops, which are on the sides of the vessel op- 
posite to each other ; the strap is passed under the 
table or bench. The long flat cotton wick is pre- 
ferred by some glass-blowers to the usual round cot- 
ton wick. The lamp is filled with tallow, which 


about. 

Mr Newman, philosophical instrument maker ofNewinui , & 
Lisle Street, London, having observed that air, con- Blow-pipe; . 
doused in a cavity, required a considerable time to 
escape through a small aperture made to give it issue, 
contrived the apparatus represented at fig. 12., which 
acts as a blow- pipe. This apparatus consists of a 
strong plate copper box perfectly air-tight, three j 

inches in width and height, and four in length, a con- v 

densing syringe to force air into the box, and an ad- 
jutage with a stop-cock at one end of the box, by 
which the issue of the air is regulated. The piston 
rod of the condensing syringe works through collars • 
of leather in the cap, which has an aperture in the 
side, ami a screw (N) connected with a stop-cock, 

4 which may be made to communicate with a jar, 
bladder, or gasometer, containing oxygen, hydrogen, 
or other gases, Wheii this communication is made, 
and the conde^per worked, the gas contained in the 
jar or bladder is thrown into the box, and issues 


melts after the lamp has been lighted for some time, through the adjutage upon the flame of a lamp 
and then it burns as freely as oil, and with a less placed near it. When the apparatus is worked with 
offensive smell. When not in use, the tallow be- common air, a few strokes of the piston fills the 


comes solid, and is more conveniently carried about 
than oil ; hogs’ lard also does well for burning in this 
lamp. Some glass-blowers mix cocoa-nut oil, which is 
solid, at the temperature of the climate of Britain, 
with hogs' lard, and find it to answer well in the lamp. 
The lamp is placed within another vessel, marked K, 
which supports it at a proper height, leaving a space 
between all round, to receive any tallow that may 
run over the edge of the lamp. A wire bent at the 
end is convenient for trimming the wick, and form- 
ing it into a channel through which the stream of' 
air is to be directed. It is convenient to have seve- 
ral lamps with wicks of different thicknesses, name- 
ly, one to hold two flat cottons of about one inch 
and a quarter broud, another to hold four, a third to 
hold six, or as much common wick-yarn as is equal 
to those wicks in bulk, and glass adjutages of differ- 
ent sized apertures to suit the different sized wicks. 
See Transactions of the Society for Encouraging 
Arts , Vol. XXXI. 

Edipilc* The Eolipile, fig. 11., Plate XXXIV. has been ap- 
plied to act as a Mow.pipe. It is a hollow vessel of 
brass, sometimes made in form of a small kettle, some- 
times in form of a ball of two inches in diameter, with 
a tube of brass that screws into it. The tube is to be 
screwed off* in order to pour in alcohol by a small 
funnel ; and then the tube being replaced, and heat ap- 
plied to the bulb, the vapour of die alcohol issues 


chamber with compressed air. When the cock of 
the adjutage is opened, the air issues with great ve- 
locity in a small stream, and when directed on the 
flame of a lamp, produces a jet of flame as the com- 
mon blow-pipe docs, but with more precision and re- 
gularity. The force of the stream of air is easily 
adjusted by opening more or less the stop-cock of 
the adjutage ; aud, when the box has been mode- 
rately charged, the stream will continue to issue uni- 
formly for twenty minutes ; when the strength of the 
blast begins to dech'ue, it will be restored by work- 
ing the syringe. The apparatus is very portable, and 
not liable to injury. It is made by Mr Newman, the 
inventor, with a lamp adapted to it, so as to pack up 
in a box not more than six inches in length, and four 
inches in width and height, enough of space being 
left for other small articles : others he makes in boxes 
somewhat larger, so as to contain also a selection of !. 

chemical tests. See Journal of Science , edited at , i 

the Royal Institution, No. 1. 

Sir H umpln ey Davy having discovered that the ex- with « mix- ■ 
plosion from oxygen and hydrogen gases would not l,,rP 
communicate through very small apertures, Mr Chil- firogca. ^ 
dren proposed to him to employ Newman’s blow- pipe 
for effecting a combustion of a mixture of oxygen and 
hydrogen gas, issuing from a small aperture. This 
Sir Humphrey did, and found that tin* flame pro- 
duced the most intense heat, which instantly fused bo- 
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„ dies of a ygry refractory nature. Dir Clarke, Professor 

of Mineralogy at Cambridge, having consulted Sir 
Humphrey oh the subject* proceeded to expose a 
great variety of mineral substances to the flame, for 
the purpose of observing its effects upon each of them. 
The tube of glass through which the mixture of the 
two gases is to issue, is cemented on the pipe of 
issue of Newman’s bJow-pipe* The tube at first used 
by Dr Clarke was 3 incites in length, and the dia- 
meter of its cavity 7 \jth of an inch. The end of the 
tube was constantly breaking during the experiments, 
owing to the sudden changes of temperature, until 
at last he usually worked with a tube only one inch 
and three-eighths in length. When the current of 
gas 19 feeble, from the gas in the reservoir having 
come nearly to the same degree of density as the 
surrounding air, or from the current being suppres- 
sed in the beginning of an experiment, then the 
flame has a retrograde movement, passing up the ca- 
pillary cavity of the tube about half an inch, and, 
alter splitting the end of the glass tube, the flame 
goes out of itself; so that, even in this case, there 
is no danger of explosion. In order to try the ef- 
fects of an explosion, four pints of a mixture of the 
two gases were condensed into the chest, which was 
all that the syringe could force into it. The glass 
tube wa 9 taken off, so that the diameter of the nose- 
pipe, by which the gas was to issue, was about one- 
eighth of an inch. A burning spirit-lamp was placed 
at this aperture, and tiie stop-cock being opened by 
means of a long string attached to it, the whole gas 
exploded with a report like that oLa cannon ; the 
chest was burst, the stop-cock driven out, and one 
end of the chest was torn off and thrown against the 
wall of the room. This shows the danger of using 
the apparatus with too large an aperture, and the 
necessity of employing a capillary tube. 

Dr Clarke’s When the mixture of the two gases is to be em- 

Experi- ployed in Newman's blow-pipe, the chest is first ex- 
hausted of air, and then the gaseous mixture in a 
bladder, screwed on at N, is to be forced into the 
chest by the condensing syringe. The proportions 
of the two gases, which Dr Clarke found to produce 
the greatest heat, are, two volumes of hydrogen and 
one of oxygen gas. The intensity of the heat is 
much greater when the gases are pure ; the oxygen 
procured from manganese does not produce nearly 
40 great a heat as that got from the hyper-oxy mu- 
riate of potass. The intensity of the heat may be 
regulated, by allowing the gas to issue in a more or 
less copious stream, which is done by turning the 
stop-cock. The heat, Dr Clarke thinks, is greater 
than that produced by the largest galvanic batteries. 
Most substances hitherto tried, are fused by it, so 
that it is difficult to find supports for holding the 
Subject of experiment to the flame. The supports 
4 employed by Dr Clarke were, charcoal, platina, a 
piece of tobacco-pipe, black lead. Lime, strontian, 
illumine, were fused. The metal of strontian was 
got* and retained its lustre for some hours. The alku- 
Kes were fused and volatilised almost the instant 
they came in contact with the flame, llock-crystal 
fbsed into a transparent glass full of bubbles. Quartz 
gave the some result. Opal fused into a pearly 


white enamel, ityiotfused rapidly laid a w&te frothy Blow pipe 
enamel. Blue sapphire melted into greenish glass *». M 
balloons, ramified singularly. Foliated talc fused MacWne* 
into a greenish glass. Peruvian emerald melted 
into a transparent and colourless glass, without bub- 
bles. Lapis lazuli fused into a transparent glass, 
with a slight tinge of green. Pure foliated native 
magnesia* from America, is the substance the most 
difficult of fusion ; it is, however, at last reduced*:., 
a white opaque enamel. Agalmatolite of China fuses 
into a limpid colourless gloss. Iceland spar is next 
in difficulty of fusion to the native magnesia ; it doe# 
at last melt into a limpid glass, and, during the pro- 
cess, gives an amethyst-coloured flame as strontian 
does ; the fusion of pure lime and of all its com- 
pounds, is attended with a flame of the same colour. 

Diamond iirst became opaque, and then was gradual!}- 
volatilized. Gold fused along with borax, on a piece 
of tobacco-pipe, was nearly all volatilized. Plutina 
wire, g^th of an inch diameter, melted the instant 
it was brought into contact with the flame of the gas ; 
the melted platina ran down in drops, and the w ire 
burnt as iron wire does in oxygen gas. Brass wire 
burnt with a green flame, differing from the green 
flame that salts of copper give. Copper wire melted 
rapidly without, burning. Iron wire burnt with bril- 
liant scintillation. Plumbago melted into a bead 
which was attractable by the magnet. Blend or 
native sulfuret of zinc melted, and metallic zinc ap- 
peared in the centre of the melted mass. Metalloid 
oxide of manganese, crystallized in prisms, was re- 
duced to a metallic state — See Dr Clurke's Account 
of his Experiments, in the Journal of Science, edited 
at the Royal Institution, October 1816. (y.) 

BLOW-PIPE, in Anatomy, a straight hollow 
tube of brass, of an elongated conical form, six inches 
in length, and open at both ends. The aperture of the 
large end is throe-tenths of an inch in diameter, that 
of the smaller end is of the size of a needle’s point. 

It is used for blowing air into the collapsed vessels 
of the dead subject, in order to know the course of 
these vessels. (y.) 

BLOWING of a Fire-Arm , is when the vent or 
touch-hole is run or gullied, and becomes wide, $0 
that the powder will flame out. 

BLOWING-MACHINES, in the arts and ma- 
nufactures, and In domestic economy, are instru- 
ments for producing a continued current of air, prin- 
cipally for the purpose of facilitating the combustion 
of fuel. The first idea of such a machine was doubt- 
less derived from the lungs, which we are constantly 
in the habit of using for the purpose of blowing, but 
more especially in the simple and useful application 
of the blow-pipe. 

Of these different machines, the common bellows Common 
bears the greatest resemblance to the lungs, and was, Bellows, 
in all probability, the first contrivance for artificial 
blowing. In the first instance, this instrument might ' 
be a simple bag, capable of distension by a mechanical 
force, the air being drawn in and pressed out of the 
same aperture in the manner of breathing. The first 
improvement upon this simple form would be, to ad- 
mit the air by a valve opening inwards when the 
bellows were distended, the blast outwards being 








Lfewinr from another 

lacbinou. j n air being admitted aVawider aperture? which 
fills the bellows iior Irntime than virould bepWQtfn - 
V ed through the small pipe through ydiicfr fyeair 

\ should escape. The blast, in thia*stafe of, the ma- 
chine, is not continuous, but in puffs, at intervals of 
t ; me required for the air to enter the bellows through 
tl% valve ; the blowing interval being to the filling 
interval as the areas of the apertures. This irregu- 
lar blast was for some time remedied by employing 
two bellows which blew alternately, the blowing on 
one taking place while the other was filling. This 
inconvenience was but partially remedied by this 
contrivance. The invention of what are called dou- 
ble bellows must have been considered a valuable ac- 
quisition in the art of blowing. Previous to describ- 
ing these, it will be necessary to give a description 
of single bellows above mentioned, 
siaglc Bel- It will be needless, however, to say more than re- 
toivfc. fer the reader to common domestic bellows, which 
are in every respect the same as the single bellows 
first used. The leather nailed to the upper and 
lower boards is prevented from collapsing, when the 
boards are separated by a hoop of wood contained 
within, performing the office of the ribs in the ster- 
num of animals, without which the breathing would 
not be performed. The lower board contains the 
valve which admits the air. When the two hoards 
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upon the single bellows, it does not completely ob- 
viate the irregularity of the blast. So long as the 
lower board is not in potion, the pressure on the up- 
per board being uniform, the blast is the same. Eve- 
ry time, however, the bottom board rises to force 
the air into the upper cavity, an extra pressure is 
given to the air in the upper cavity, and a temporary 
puff is produced. In the application of bellows to 
the smith's forge, the continued blast was of lesa 
importance than in the blast-furnaces applied to 
the smelting or refining of ores. The single bel- 
lows are at present almost exclusively employed by 
anchor-smiths and cutlers, while the blacksmith and 
most others use double bellows, which ere doubtless 
better for all purposes. 

Jn France and other parts of the Continent, bel- Wooden 
lows have been formed entirely of wood, instead of Bellow#, 
the flexible sides of leather, which serves to increase 
and diminish the capacity. The wooden bellows con- 
sist of two boxes, each open on one side, the one 
being just capable of containing the other ; the outer 
box being placed with the mouth upwards, the other 
is made to descend into it, with the mouth down- 
wards ; the latter being capable of moving up and 
down, while the other remained fixed. I 11 the bot- 


are separated, the air lifts the valve in entering the 
cavity. When full of air, the closing of the boards 
causes the air within to dose the valve to prevent 
its return in that direction, and compels it to escape 
at the pipe, the mouth of which is called the nozle 
or nose-pipe. 

Double In order to conceive the construction of the dou- 

belfow*. ble bellows, we have only to take a third board ex- 
actly of the shape of the other two, and connect it 
with the lower board by a piece of leather similar to 
that of the single bellows, making two cavities ex- 
actly similar, and separated by the lower board of 
the single bellows, which now becomes the middle 
board of the double bellows. The third board we 
shall now call the lower board. This latter has a 
valve in it exactly similar to the first, which 6till re- 
tains its place in the new construction. 

The middle board is now fixed in a horizontal po- 
sition, the pipe being placed to the fire to be blown. 
The lower board is held down by a weight, which 
keeps the lower cavity constantly full of air. The 
top board has a weight laid upon it which presses 
all the air out of the upper cavity through the 
pipe. 

The machinal action by which the blowing is per- 
formed, is, first, to lift up the lower board. This 
forces the air from the lower into the upper cavity, 
the valve in the middle board preventing its return. 
The weight on the upper board now presses the air 
with a uniform blast through the pipe. During this 
time the lower board descends, which fills the lower 
cavity with air from the atmosphere. This again rises, 
and gives its contents to the upper cavity, and thence 
through the nose-pipe. Henci we see that irregular 
puffing blast which belongs to the single bellows is 
here confined to the lower board only, which sup- 


tom of the fixed box is a valve like the common 
bellows, and a pipe on the same level, to let out the 
blast. The change of capacity, by the motion of 
this box, causes the blast, and with less waste of 
power than that occasioned by the bending of the 
leather in the common bellows. This advantage is, 
however, probably more than compensated by the lo6a 
of air, from the box not fitting on the sides. See a 
description of this and some other blowing-machines, 
under Pneumatics, in the Encyclopedia Britan • 
nica. 

The common smith’s bellows have lately been con- Circular 
structed of a circular form. The boards of these bel- 
lows are round, and the moveable boards parallel to 
the horizon and to each other. We have given a 
view of this construction in Plate XXXV. figures 4. 
and 5. A is the blast-pipe, B the moveable lower 
board, C the fixed board, into which the pipe is in- 
serted, and D the upper moveable board, on which 
is placed a weight, to regulate the strength of 
the blast. Motion is given to the lower board by 
the lever L, and the chain H working on the rol- 
ler It. ^ 

The form of these bellows being cylindrical, the 
weight required to give a given pressure and strength 
of blast will be easily determined. If the diameter 
be 1 foot, the area will be 113.19 inches. The most 
convenient and proper blast for smith's bellows is 
about lb. upon the inch, or from that to J lb. The 
upper board, in this case, would require a weight of 
56. 5 to give a blast equal to half a pound upon an 
inch. This pressure would give a velocity equal to 
about 207 feet a second. If the diameter of the 
nose-pipe be changed, the number or length of the 
strokes, or both, must be changed, in order that the 
pressure and the corresponding density of the blast 
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may rcmaaW the 'same. If* the number and length of 
the strokes were kept up, and the aperture dimi- 
^ the game time that the capacity of the 
bellows will not admit of enlargement, the pressure 
and density of blast will be increased, although no 
additional weight is laid on. This frequently hap- 
pens in the smith’s bellows when he makes an in- 
creased effort to blow after the upper cavity is full. 
It is much belter, however, not to exert the bellows 
in this way when a stronger blast is required, but to 
produce the effect by an additional weight. A very 
strong blast h found to be very injurious to the iron 
when folding heats arc required, and still more so 
in working steel. It is much better that an increase 
of air, which is frequently wanted, should be fur- 
nished by increasing the aperture, supposing the 
power to he at the time adequate to keep up the in- 
creased supply. Mellows should therefore be so 
constructed that the pressure may be uniform, and 
not immediately under the control of the workman. 
When he wishes to quicken his heat, he should 
have the means of increasing the aperture by a cir- 
cular plate turning on an axis at right angles, to the 
length of the pipe, as seen in fig. 9. When in the 
position ab, the whole area is tilled ; when in that of 
cd, the air passes in its full quantity. The index 
being placed at any intermediate points, ej\ will let 
in any proportionate quantity required. 

The aperture might be mode to change, by the in- 
crease of power upon the machine, and thus made to 
regulate itself. Several simple contrivances of this 
kind may be applied ’ by any one skilled in ma- 
chinery. 

New Blow- These improvements would render the common 
mg.Msu leather bellows, of the form above given, very useful 
chines. f or smiths. The irregular blast occasioned by their 
present construction is found to be very injurious to 
the iron, both as to its quality and economy. This 
is abundantly shown in the use of some blowing- 
machines lately invented, which have the advantage 
of a uniform blast, and at the same time much softer, 
being produced by a small pressure. 

These blowing-machines are also found to an- 
swer very well for melting cast-iron, the soft blast 
having less tendency to destroy the carbon the 
quantity of air being compensated by increasing the 
aperture. 

One of these machines is the invention of Mr 
Street, for which he has taken out a patent, it con- 
sists of a barrel-shaped vessel, from 4 to 5 feet in 
diameter, and of a length more or less projronionate 
to the work it has to perform. 

This cylinder is supported on two bearers by the 
two ends of its axis like a barrel churn. The cylin- 
der is divided intp two equal parts by a plane in the 
direction of its length, fitting the two ends and the 
upper side, water-tight, and extending downward to 
a small distance from the opposite side. This sep- 
tum is in a perpendicular position when the cylin- 
der is at rest. When this vessel is partly filled with 
water, and is made to pass through a certain space 
on its axis, the air which occupies the upper part of 
the vessel will be compressed on one side by the wa- 
ter. which flows from one side of the septum to the 


other, and witlb^eorae in the same degree verified Wowtof- 
on*the other, from a contrary cause. If, however, fc ^aehin q . 
in this situation, a valve be made to open inwards 
from the atmosphere on the rarifled side, and ano- S 
ther to open outwards on the condensed side, two / 
equal and contrary currents will be established, one , 
inwurds, and the other outwards. On the returning 
stroke both these valves will shut, and the other two 
sides will be put in the same situation with the first 
cavities. If, now, two similar valves to the last be 
introduced, two similar currents will be produced. 

If the two valves at which the air escapes from 
the machine, one on each side the septum, be made 
to communicate with one cavity from which a nose- 
pipe proceeds, while the other two valves commu- 
nicate with the asmosphcrc, every stroke will dis- 
charge a quantity of air through the nose-pipe from 
one cavity, and introduce the same volume of air 
from the atmosphere into the other cavity. These 
strokes are produced by the oscillating motion of 
the machine, the limit of its vibrations being about 
a quarter of the circle or yo°. 

These alternate puffs of air arc first propelled into 
a vessel containing water to regulate the blast. This 
vessel is divided into two portions by a septum, 
which passes from the close cover at the top nearly 
to the bottom. When the air is forced into the ca- 
vity, which is close at the top, it expels the water 
under the septum at the bottom into the open cavity, 
so as to keep a constant head in the latter, coinpress- 
ing the air in the former. From this air-chest, a 
nose-pipe proceeds to the fire, and the air escapes 
from it with a uniform velocity so long as the same 
column of* water in the chest is preserved. This de- 
scription answers to the first machine of the inven- 
tor ; he has since taken out a second patent ; the 
specification of which is given in the livpoxito - 
ry of Arts, Vol. XXVIII. p. 1f)3. We shall here 
give a description of this machine, with the paten- 
tee’s improvements. See Plate XXXV. figs. 1, 2# 
and 3. 

Fig. 1. is a longitudinal section of this machine, 

AB is the cylinder resting upon the axis ab and cd, 
which are supported on the uprights gg. The oscil- 
lating motion is given to it by a rod working upon 
the pivot p , the other end of which is connected with 
a crank of such a length as to cause the cylinder to 
move through an arch of 90 degrees. The vessel is 
filled with water to the height m. 

The part CBD (fig. 2.) is * ut off from the rest of 
the cylinder by two planes meeting at c , and conti- 
nuing down to the axis x, so as to work upon its 
convex surface. These planes extend the whole 
length of the cylinder, and are then divided trans- 
versely into three cavities GHI, a s seen in fig. 1. 

The cavity G is for the reception of the external air, 
and is called by the patentee a receiving box. The 
cavity H is open to the utmospherc, the periphery of 
the cylinder being removed iu that part. The cavity 
I is appropriated to the air which is driven out of 
the machine, through the valves tt and qq (fig. 3.), 
which oped alternately on each side. The cavity G 
is divided longitudinally in the middle, forming two 
cavities, m and n , fig. 2., two valves, eand J\ tig. 1., 

10 



a cavity l has no division* ns it recedes the air from must be equal to giving the required pressure to the 
\ both. sets of exit valves* which escapes at the pipe air. 

V>, When the air is forced into the inverted vessel by 

The axis <n> works within the axis ad and cd> and the machiner, the water descends in this, and rises 
is rendered air-tight by a stuffing-box within the in the reservoir, which now gives a pressure to the 
latter. This axis will have the effect of remaining continued air equal to the difference of the height 
at rest, while the cylinder is in motion, there being of the water in the inverted vessel and the reservoir, 
no other force exerted to turn it than the friction of The surface of the reservoir should be the greatest 
the stuffing-box. The use of this axis is to support possible, in order that it may be raised in the IcaAt 
and turn a swing valve MV, which is made of rolled degree by the water which comes from the inverted 
iron, strengthened by ribs connected with the axis, vessel, which will have the effect of keeping the bla6t 
Titis valve is a plane, which would exactly sweep more uniform. 

the interior surface of the cylinder without touching The water regulator is certainly the best for 
it. If the axis vx be held fast, the valve will retain smiths' bellows, for refinaries, forges, and perhaps 
its perpendicular position, while the cylinder per- the common melting furnace, but they have been 
forms its vibrating motion. The water would also re- found very objectionable in the blowing of large 
main at rest, with the exception of the motion which blast-furnaces. The air in the common blowing- 
its friction and the compression of the air occasions, engine, which has been already described under 
When the machine moves from D (fig. 3.), till the Pneumatics in the Encycloj?cedia t undergoes a 
plane DC conics very near to the surface of the wa- great increase of temperature, during its passage 
ter rtw, the valves qq open, and a volume of air equal through the machine, often as much os 40 or 50 
to the space DCS will be expelled through the ca- degrees. The heated air has the effect of carry- 
vity I (fig. 1.), along the pipe P, during the timefthe ing a greater quantity of water along with it into 
valves in the cavity m (fig. 2.) have opened to admit the furnace, which destroys a larger quantity of 
the same volume of atmospheric uir on the returning carbon than the same bulk of common air, with- 
stroke. The point 13 is carried the contrary way, * out producing an adequate portion of heat. A 
by which another portion of air opens the valves U ‘ great part of the heat of the air is doubtless pro- 
to pass through the pipe P, while the same vo- duced by the friction of the piston of the blowing 
lume of air from the atmosphere enters the cavi- cylinder, which, in this construction, has a very tight 
ty m, which in its turn is forced through the exit wadding. In the blowing-machine above described, 
valves ft. the water would doubtless be an objection in blast- 

The use of the swing valve MV will now’ he ob- furnaces, but, os. its little friction would not heat the 
vious. If it did not exist, every time the air was air like the common blowing cylinder used in blast- 
compressed on one side, the water would be dc- furnaces, the objection would be less formidable, 
pressed on that side, and the compression of the air Air must doubtless give out some heat by its de- 
would be limited by the increased column of water crease of volume, just as it will absorb the heat by 
on the other side. This valve, however, prevents rarification, as is experienced in exhuusting the 
the water from immediately changing its situation, receiver of an air-pump. The converse of this is 
no more escaping from one side of the valve to the equally shown in the little instrument employed to 
other than what can pass between the edges of the kindle tinder by condensing the air within it. 
valve and the cylinder, which, in the short space of The heat by the friction of this piston, is probably 
one stroke, can be only a very small quantity. This much more than by the condensation of the air; the 
may he considered as a great improvement upon latter is obviated in the machine above described, 
the first machine, which we have before described, and in another blowing-machine lately introduced, of 
The patentee further intends occasionally to give to which we shall give a description, 
this swing valve a contrary motion to that of the cy- This machine, in its general appearance, docs not 
Under, and thus still more increase the blast. Or, seem to have any advantage over the common blow- 
in the use of a very small blast, the valve may be ing cylinder, but in practice it is found superior, 
left at liberty, and merely prevent the too great agita- It resembles in some degree the common smith's 
tion of the water, which, in the original machine, was bellows of the Chinese, which consists of a square 
considered as an objection. Two of these machines wooden trunk, in the form of a parallopipedon. A 
are frequently used together, and worked by cranks, board is made to fit its cross section, pretty nearly, 
which make an ungle of 45° with each other, to to which is attached u long rod by which the hoard 
make the strong part of Lhe blast of the one to oc- is pushed backwards and forwards like a piston. At 
cur with the weak part of the other. out* end of the trunk is a valve opening inwards to ad- 

The part l of the exit pipe PL, must be precise- mit air, and at the same end is u pipe with a valve 
ly in the centre of motion. The part L w'orks in a opening outwards. 

stuffing part, or a ground socket connected with the The machine above alluded to having some lescm- 
pipe LN. The latter should communicate with a bianco to this. •* tne invention of t Mr Vaughan, 
regulator which the patentee does not describe, but who has fitted up .several oftiieiu fin fiaiudcrics, and 
recommends one of water. This may be a vessel at which are much approved. The writer of this ar- 
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and the other from the a&tiy H, Each reservoir water, and staodhi^tothf liimtpm, . ^ 

vities m and ^ Communicate With the body ofthecy- pipe N u inserted into the bottom, which it ' tyrW 
linder bv the holes hh in the dividing planes. The uppermost ; the height of the water in the reservoir 



ra. . 

tide has taken ft drawing from one of these machines 
Middays. employed to melt cast-iron at the Phoenix Foundry 
«n Sheffield. 

Figs, 6. and 7. are two viewsof the machine. ABCD 
is ft square box formed of pieces of cast metal, screw- 
ed together by hinges. Two of these are placed 
m&i by aide, as may be seen in the end view, fig, 7. 

is a piston fitting the square box, which is drawn 
backward and forward by the rod EF, winch works 
horizontally on the wheel* xox b> the spear G, which 
communicates with the crank of a w heel at a dis- 
tance. 

The piston MQ, which is the most ingenious 
part of this machine, is enlargtd in fig. 8. to render 
it clearer. The body of the piston 19 a cast-iron 
plate about one-half inch thick, with a socket in the 
middle to receive the rod. The diainetei of this 
plate is about one -fourth of an inch less than that 
of the box. Two pieces of wood, v w, are cut dia- 
gonally, in older to place the pieces of leather, l /, 
between them. These leathers, with the wood, aie 
firmly fastened to the plate by bolts, such us £ h . 

This leather extends about two inches beyond the 
wood : their slight elasticity keeps them in contact 
with the metallic surface, which is not required to 
be very smooth. When the piston moves towards 
the end of the box, towards which the leather pro- 
jects, the leather claps close to the surface, render- 
ing it air-tight, while the leather on the other side 
Of the piston becomes loose, and has no friction. 
These leathers will be contrariiy acted upon, when 
the piston acts the contrary way. The projecting 
Curved pipes, HI, form a communication between 
the box where the piston works, and the air-chest N. 
When the piston moves from 13 to D, the valves F 
and V open, while L and S are shut. The air con- 
tained in the box is now forced through the valve It 
into the chest N, and fiom thence along the blast- 
pipe P. 

In the returning stroke, which is the whole length 
of the box, the valves K, V, and K, are shut, while 
L and S open. The air is forced through H to N, 
and then tluough P. 

Two of these work at the same time by two 
cranks, which cause one to he in full blast at the 
time the other is returning the stroke ; so that, with 
due management, the four puffs produced by two 
double strokes may be made to succeed each other 
at equal intervals, which almost amounts to a steady 
blast. The inventor recommends tour of these 
boxes all to work together, which would produce 
eight jnjfls in the time of one double stroke, which, 
if divided into equal intervals, would produce a suf- 
ficiently uniform blast for any pui pose. 
z * When the leathers of the piston are rubbed w ith 
black lead, the friction almost amounts to nothing. 
The leather acts so easy to the surface, and is so 
flc&ibfe? that it may be very easily raised with the 
fiftgprfe, This could not be the case, if it weic ap- 
plied & the same way in a cylinder ; and this is a 
sufficient reason for using the square box instead of 
the cylinder. a 

This machine makes 70 strokes in one minute ; 
the nose-pipe, where the blast enters the furnace, 
is 2 J inches in diameter. When the length of stroke 




is the greatest, at the above speed, It furnishes titowing. 
about 1200 cubic ffcet per minute. Machine 

This of the objection of the * A/\ 

water, afad, ft* amftH friction, will have lessr^vj^ 1, 
tendency to heat the air. Its original cost is also^ 
less than any other machine yet constructed. In ; 
the situations where it has been* adopted, it givj^ 
the highest satisfaction. The first construction of 


Street's bellows, above described, Was only fitted for 
some smiths’ fires, where a very soft blast was re- 
quired. In their unproved state they may be em- 
ployed for most purposes. 

All the calculations relative to bellows will be 
easily made, by the following rules and formula : 

First, get the space or capacity formed by one 
stroke of the machine, call this c, cubic feet. 

Then get the number of strokes per minute, which 
call *. 

The area of the nose-pipe, in feet, call (0). 

The pressure on the air to bo discharged, whe- 
ther by a column of water or by a weight, call p . 

t= the velocity which the air escapes with. 

7 = the resistance, in pounds, which the blast will 


give. 

Then cn the quantity discharged in one mi- 

1 cn . . A cn „ 

nute ; and v = in one minute, or =7- — for 

a 6 0 a 


one second. 

Then since the resistance is equal to a cdlunm 
of the fluid of the area a, and twice the height to 


give the velocity, 


32X H ~ P ' 


The weight of 14 


cubic feet of air being cqudl to 1 lb. 

The energy of air in blowing fires, is as the quan- 
tity, and inversely as the space it occupies Tor if 
the same quantity of air be consumed in half the 
space, the intensity of the heat, or the temperature 
of that particular place, will be double. Hence it 
is found, that the same quantity of aii, by weight, 
in winter, will produce a greater effect on a blast- 
furnace than in summer, merely from the difference 
of density. The great difference m produce of iron 
in the cold and hot seasons of the year, is a fact 
notorious with iron masters. (t.) 

BOGALCUND, a district of the province ofoeneral 
Gundwana m Hindostau, in the 25thdegiee of north deicnpttax 
latitude, and 8£d of east longitude ; bounded on the 
west by the British possessions in Bundelcund ; on 
the east by the small territory of Manwas ; and wa- 
tered b> the nvtrs Soane, Bichanuddy, and Behen- 
nuddy. 

The exact dimensions of this country, so far as 
we know, are not ascertained, but they appiar to be 
considerable. Fait of it is fet tile and well cultivat- 
ed ; the. chief crops are wheat, barley, and different 
kinds of pease, all m toleiable quantity: neverthe- 
less, very little grain, exceeding their own necessi- 
ties, is raised by the natives. They have also nume- 
rous heids of black-cattlc, and large flocks of sheep. 

The whole surface is tiaversed by good roads. Its 
aceesa from Allahabad, to which it was annexed by 
Aurengzebe* is by n pass called Sohagee Ghaut, long, 
steep, and difficult, having at its extremity a redoubt 
in a strong position, from hcnc c Bogalcund appears 








Bogalcund like 9 great table, .and# trjWioUt any Wfd 

the traveller k conducted by a good road to ^ ca- 
pital. ’ .y ■' V 

Inhabitants. Gundwana k inhabited by variou|tr&fes, who «eem 
to receive the gene^name of Gotmds. Their man* 
ners and civilizaliiWire different, and in various 
stages of advancement ; some, particularly the moun- 
taineers, are rude and savage. They go almost 
naked, if not entirely so ; practise gross supersti- 
tions ; and dwell in villages consisting of a few huts 
in places almost inaccessible. But those in the lower 
and fertile parts of the country are more cultivated, 
and sufficiently courteous to strangers. The inhabi- 
tants of Bogalcund are called Bogals, Bogheleis, or 
Boghels, synonymes used indifferently* but it is not 
evident whether they should be considered a distinct 
race from the Goauds of Gundwami. They are re- 
ported to have migrated hither from Guzerat many 
centuries ago, and gradually enlarging their confines 
by an encroachment on those of their neighbours, 
expelled a tribe of mountaineers from Shewah, which 
their chief was induced, by the excellence of its si- 
tuation, to select for his own residence. It is not 
unlikely they are of Tartar origin. As this is one 
of the northern countries of India, whose histo- , 
ry and statistics are extremely obscure, very little 
can be said of the manners, customs, and conditions 


'-•fiik&inuddjr, rising titatytt&M to the M W nNiwii^i 
joined by toe Behsnuddy sail above the town. TH>e 
united stream runt immediately under a large fort in 
the capital, which includes the bouses of the most 
wealthy and respectable inhabitants, and where the 
Rajah resides. In the neighbourhood are soinfe me- 
morials of the slain, who lately fell in a great battle, 
wherein the Bogals were victorious against on invad- 
ing enemy. Hawaii stands in lat. 24° 37' north, and 
£1° 25' east longitude; distant 126* miles north-east 
of Benares. 

This district is under the government of an inde- Govern- 
pendent Rajah, who is said to be the Maher-Rajah, meat, 
or sovereign of several neighbouring territories ; and 
although trie Rajah of Bundelcund is himself quite 
independent, and infinitely the more powerful of the 
two, it i9 necessary for him to be invested by the Ra- 
jah of Bogalcund, wherein we find another analogy 
to feudal principles. His revenues are very small, 
principally owing to the subdivisions of the district ; 
for it has sometimes excited astonishment that the 
sovereign of so fertile a territory should be so poor. 

He receives an inconsiderable tribute from the Ra- 
jahs acknowledging his superiority, land-rents, and 
customs on merchandise passing through the ca- 
pital. 

All Bahauder, a Mahratta chief who holds a 


of its inhabitants. They consist of five different powerful command in the army of the Peshwa, or 
tribes, acknowledging the same government, but Head of the nation, threatened Bogalcund with in- 
without admitting an equal control, or paying the vasion about the year 1794 or 1795, to le*y contri- 
like obedience to it. Part, or the whole, profess the butions from the Rajah, which he was little enabled 
Mahometan religion, and many temples arc to be to afford. But he was beloved by his subjects, and 
seen in the territory. Three of the tribes follow a Ali Bahauder having put his menaces in execution, 
practice, too general in the east, of destroying their he raised an army of about 3000 men to oppose him. 
infant daughters, which muse inevitably restrict the The enemy advanced with 6000 men, carrying every 
population. thing in his course, until arriving within two miles of 

The Bogals are skilful in agriculture ; and they the capital. There he was encountered, and totally 
have many fine tanks, or artificial ponds, conveni- defeated by the Rajah, with the loss of hiB General 
ences of greater importance in India, and of infinitely and his cannon. The invader vowed to revenge the 
greater size than Europeans are wont to conceive, destruction of this army, and the death of his Gene- 
These are generally situate on a declivity, three ral. He again collected a powerful force, and in- 
sides being built up with much art and labour, and vaded Bogalcund a second time, in the year 1795; 
the fourth serving as a natural embankment. The but the Rajah, then aged and incapable of the ex* 
agricultural skill of the inhabitants results, in a great ertion necessary to resist so active an enemy, pur- 


measure, from the nature of the government. Here 
the feudal system prevails, and many of the lands 
are held by military tenure. The forces have no 
pay, but, in lieu of it, certain lands are assigned for 
their subsistence. Their influence is thqpcc very 
great, and there is not an officer among them with- 
out one or two villages for his support. The country 
is thus partitioned among innumerable feudatories, 
who find it their interest to promote agriculture in 
order to provide more amply for their own subsist- 
ence. It is common with the peasantry to change 
their abode at intervals of flsree or four yeurs, for 
the purpose of tilling the ground whereon their cot- 
tages stood. The traces of villages recently aban- 
doned are, therefore, frequently to be seen, and 
would indicate declining prosperity, did not their re- 
newal in other places, as often presented to view, 
prove the reverse. 

The chief town of Bogalcund is Rewah, which is 
large and populous. It is situate on the small river 


chased peace by concessions. Either at this time 
or previously, he engaged to pay Ali Bahauder 
L. 1 1,500 Sterling, — a stipulation which he proved 
totally unable to perform, and a neighbouring Ra- 
jah, who had become security for the payment, and 
required hostages for his indemnification, afterwards 
obtained the cession of a valuable district in Bogal- 
cund, probably from having been obliged to fulfil 
his part of the engagement. But this was not the 
only calamity ; for a supervening scarcity, in the 
succeeding season followed the depredations of Ali 
Bahauder’s troops. The natural fertility of the soil, 
however, and importation of various commodities 
from Misapour, contributed to relieve the inhabi- 
tants, and the country began to recover speedily 
from the disasters it had been exposed to. Never- 
theless, its dismemberment, at no distant period, 
was anticipated, from the growing poverty and de- 
clining power of the Rajah, though the nature of 
the soil, and the state of agriculture, were both suf- 




ttogslcvnd ficient to support a numerous population. Former- 

Bohliddiu ^ * nl ^ uence °* Rajahs of Bogalcund was 
very considerable in Indian affairs, and they have 
been known to afford an asylum to powerful Princes, 
whom temporary adversity exiled from their own 
dominions. Here the illustrious Emperor of the 
Moguls, Ackber, was born in the year 1542. On 
occasion of a usurpation of the empire, his father, 
TIumayoon, retired from Delhi'; and his mother, 
when pregnant, was, for greater security, sent to 
a strong fortress, where, tradition reports, she was 
almost immediately taken in labour. But the As- 
trologers of the day having -previously determined 
that future felicity would attend the child who 
should be born at a certain moment, she was sus- 
pended, during two hours, by the legs, in order to 
retard the period of delivery, and then being taken 
down, the great Ackber saw the light. More re- 
cently, when his descendant, Shah Auhim, was dis- 
possessed of the throne of Delhi, in the course of last 
century, by the invasion of another potentate, he 
sought refuge with Ajot Sing, the Rajah, of whom 
we have already spoke ; and here, also, between 
the years 1750 and 17fj(), one of his wives was de- 
livered of a prince, whom she called Ackber, in 
commemoration of his ancestor, and who lately sur- 
vived at the capital, Delhi, which was restored to 
him. But the future greatness of the latter Prince 
being of Iqss importance, his mother probably escaped 
the crucJ experiment to which the parent of Ackber 
wus subjected. (s.) 

BOI1 ADDIN, or, more properly, Boii-a-Eddyn, 
an eminent Arabian Writer and Statesman ; is bet- 
ter known in the East under the appellation of Ibn- 
Sjcddad, the son of Sjeddad. Ho was born at JMos- 
sul, in the year 539 of the Hegira. (1145 A. D.) 
Ilo early became eminent in the study of the Koran, 
and of the traditions and controversies founded on it, 
as well as that of Jurisprudence. At twenty-seven, 
he obtained the place of Repeater or Lecturer at 
Bagdad; and, soon after, a Professor’s chair, in 
a College, founded at Mossul. In 1187, he made 
the pilgrimage to Mecca, and then proceeded to visit 
Jerusalem and Hebron. In passing through Da- 
mascus, he was sent for by Saladin, who was then 
employed in the siege of Rancub. The Sultan 
seems to have been pleased with the interview*; 
and, his Secretary Omad-Eddyn-Isfahamy, a man 
of great learning and eloquence, advised him, af- 
ter completing his pilgrimage, to present himself 
again before Saladin. Our author Imd observed, 
as he himself mentions {Vita \ Salad ini, ch. v.), 
that the whole soul of the Monarch was engros- 
sed by the war which he was then waging against 
the enemies of the faith ; and, that the only mode of 
acquiring his favour was, by urging him to its vigor- 
ous prosecution. He, therefore, composed a trea- 
tise on the Lam and Discipline of Sacred War ; 
and made a collection of all the passages in the 
Koran and the books of traditions, in which, the ex- 
termination of infidels was recommended and en- 
forced. This work, on his return, he presented to 
Saladin, who received both it and the author with 
peculiar favour. Bohaddin, from this .time, remain- 





ed constantly attached to the persott of the Sultan, Bdh&ddfcu 
and was employed in various important embassies 
and departments of civil government. That Prince 
seems also to have sought, by tine friendship of so 
eminent a doctor, to exalt the Reputation for sanc- 
tity, of which he wag extrerriftyr ambitious. Often 
while riding through the ranks, Bohaddin rode by 
his side, and read to him passages out of the Ko- 
ran or its interpreters, to which Saladin lent more 
apparent attention than to the arrangements of the 
army. Our author was now appointed to tw r o im- 
portant posts ; those of Judge of the Army, and 
Judge of Jerusalem. In this latter capacity, an in- 
cident occurred, which he adduces to prove the im- 
partial justice exercised by the Sultan. A merchant 
presented himself at the tribunal of Bohaddin, and 
complained, that he had been unjustly deprived of a 
large sum of money. On being asked the author of 
the injury, he replied, “ the Sultan himself.’* Here 
the Judge deemed it expedient to suspend pro. 
ceediugs, until the case was laid before the royal 
defendant. Saladin, on learning the circumstances, 
denied the truth of the charge ; but said, that the 
man should have justice. Accordingly, he was in- 
troduced into his presence; the Sultan descending 
from his throne, placed himself in the posture of a 
defendant ; and each pleaded his own cause before 
Bohaddin, The latter decided (on just grounds as 
he alleges) in favour of Saladin ; and even hinted, 
that the temerity of the plaintiff merited some por- 
tion of chastisement. The Sultan, however, dis- 
missed the person not only unpunished, but with the 
present of a handsome robe, and a large sum of 


money. 

Bohaddin continued in favour with Saladin during 
the whole of that Monarch’s life, and boasts, that ho 
often obtained ready admission, while the principal 
officers and generals were waiting in vain for an 
audience. Alter the Sultan’s death, he was active 


in securing the throne to his son, Melik nl-Dhakcr, 
That prince created him Cadhi of his capital, Alep- 
po, which gave Bohaddin an opportunity of founding 
in that city a College, of which he himself was the 
principal Professor. Under his auspices, the sciences, 
which had greatly declined in Aleppo, soon rose to 
more than their former lustre. Melik-al Dhaker 


dying, left Iris son, Mclik-aJ-Aziz, a minor, and Bo- 
haddin obtained the principal sway in the Regency. 
This gave him an opportunity of introducing iearned 
men at court, and loading them with honours. A.s 
the prince, however, approached to manhood, he at- 
tached himself to more youthful counsellors ; Bo- 
haddin, then, though he still retained his offices, 
found it expedient to retire from court, and devote 
himself entirely to the pursuits of learning. Even 
after he w r as unable to go to college, he continued 
to give lectures in his own house ; and he persever- 
ed in these learned labours till the age of ninety, 
when he died, on the 2yth October 1235. (Hegira 
633 .) 

Bohaddin w*rote several works on Jurisprudence 
and Moslem Divinity ; but, the only one that can be 
interesting to us is bis Life and Actions of Saladin ; 
which, with several other pieces connected with the 
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Geographical Index^ /This work ^floras {jt^vqur- 
ablc specimen /of historical compoilinna. of 


able specimen /of , ibo v historical composJtioriaof in one'S^the bastiohSjTaf a large reservoir of water, 
the Arabs. fJeithef-* Bohaddin, however, nor’ any The fomxcations c ^.t|tanerbu8, and they havo been 
of hid contemporaries, can enter into competition improved in pri>pfert)ott as the place has risen into 
with those great historians, who have adorned the greater importance from ita increasing trade. They 
better ages of European literature. They display have lately received a considerable accession of 


jBombey Gastie^a; regular J quadrangle, built of 
hard a^djlurable stone,; and having the advantage, 
in bastlohs/of a large reservoir of water. 

The fomxcationSch^.tlmnerdus, and they have been 
improved in pfapbrtfcw as the place has risen into 


better ages of European literature, fhey display 
no philosophical views nor accurate discrimination strength from Dunganee Hill, which commanded 
of character ; but confine themselves chiefly to a the town, having been included within the fort; and 
mere chronological record of events. The work towards the sea they are extremely strong, the har- 
of Bohaddin is written with some spirit, and, at hour being completely commanded by ranges of 
the same time, is free from that verbose and batteries placed one above another. But on the 
empty inflation which deforms the composition of land side, its means of resistance are not so formi- 
soinc of lps contemporaries. Whatever relates to dable ; nor is this of much moment, as an. enemy 
Baladin, breathes, of course, the highest tone of pane- once landed, would find no difficulty in possessing 
gyric; yet, the enthusiasm with which everything himself of the place; A bombardment would, in a 
about him is narrated, and the anecdotes which the few hours, lay the town in ashes ; and were the 
author, from his own personal knowledge, is able to houscB, which are lofty and made of combustible 
communicate respecting that extraordinary charac- materials, once on fire, the troops Could no longer 
ter, give his work a great degree of interest, (b.) preserve their station on the ramparts. Indeed, it 
BOMBAY. The account of Bombay in the En~ is probable, that the destruction of tfie magazines 
a/clopa'dia, contains several interesting particulars would bo the consequence of the conflagration of 
relative to its soil, climate, and the manners of its the adjacent buildings. 

inhabitants, and we propose, in the present article, ; r In the centre of the town is a large open space, 
to add such farther information as we have collected called the Green, around which are many large and 
from the works of recent observers. ^ r //Well-built handsome houses. Here is also the church, 

The Island of Bombay, which is the seat of (5o* * which has an extremely neat and light appearance; 
vernnient for the western part of Indi%* is situate and, on the left of the church-gate is the Govern* , 

in lat. 18° of)' N. and Ion. 72° 56' E. Its length, ment-house, which is a showy edifice, but liable to *' 

from north to south, is miles, and its breadth^ the inconvenience of having the largest apartments 
near the fort, is about a mile. It is separated in both floors a passage-room to the others. On the 
from the mainland by an arm of the sea, and it right of the church-gate is the Bazur, which. i$ 

forms, in conjunction with the adjacent islands of crowded and populous. Here the native merchants 

Colabah, Salsettc, Butcher’s Island,. Elephants, and reside, and at the entrance to the street stands the/, 
Caranjah, a large, commodious, and well sheltered Theatre, which is a handsome building. In the year 
harbour. The north side of the harbour is partly 1803, this part of the town was greatly injured by a 
formed by the Island of Colabah, which is separat- destructive, fire, which destroyed nearly three-fourths 
ed from Bombay by a small creek, fordable at of the Bazar, together with the barracks, custom- 
low water, and is about 2£ miles long. N[ear house, and many other public buildings, besides pro- 
its southern extremity stands the light-house >T -a party of immense value belonging to native mer- ’ 
building of a circular form, rising from the sea to chants. The flames spread with such rapidity, that the 
the height of 150 feet, and shewing Us light at the magazine was endangered ; and, in order to preserve 
distance of 21 miles. The Island ot Salsettc, wiiiph the town from total destruction, many houses in the 
is about 20 miles long and 15 broad, is separated neighbourhood of the castle were battered down 
from Bombay by a narrow arm of the sea. Over with artillery. Since this period, the town has been 
this strait a causeway was constructed in 1805, rebuilt on an improved plan, at the expence of the 
which, by improving: the communication with the Company. 

mainland, is of infinite service to the surrounding . Bombay is the only principal settyement in India Docks am 
country, with the produce of which Bombay is sup- wher£ttie rise of the tides is suffidtant to admit, the Sliip-build 
plied ; but it is said to have had a prejudicial effect construction of docks on a great scale. The highest*”^ 
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fort, is the inconsiderable, but celebrated; Island of Bombay has scarce its equal For size and conve- 


from the mainland by an arm of the sea, and it 
forms, in conjunction with the adjacent islands of 
Colabah, Salsettc, Butcher’s Island,. Elephants, and 
Caranjah, a large, commodious, and well sheltered 
harbour. The north side of the harbour is partly 
formed by the Island of Colabah, which is separat- 
ed from Bombay by a small creek, fordable at 
low water, and is about 2£ miles long. N[ear 
its southern extremity stands the light-house >T -a 
building of a circular form, rising from the sea to 
the height of 150 feet, and shewing its light at the 
distance of 21 miles. The Island ot Salsettc, wiiiph 
is about 20 miles long and 15 tiroad, is separated 
from Bombay by a narrow arm of the sea. Over 
this strait a causeway was constructed in 1805, 
which, by improving the communication with the 
mainland, is of infinite service to the surrounding 
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ibay Castle, at the distance of three miles ; height of the ordinary tides is 14 feet. In conse- 
two miles from this, and still fronting the quencc of these natural advantages, the dry-dock of 
inconsiderable, but celebrated; Island of Bombay has scarce its equal for size and conve- 
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Elephanta. The two amill Islands ot Henery and 
Kenery, lie at the entrance off the harbour. 

The town of Bombay is nearly a mile in length, 
from the Apollo Gate to that of the Bazar, and 
about a quarter of a mile broad in the widest part, 
from the Custom-house across the green to Church 
Gate, which is nearly in the centre, between the 
Apollo and the Bazar Gates. There nre likewise 
two gates towards the sea, having conynodious 
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niyflqe ; having three divisions, with a pair of strong 
gates to each, so that it is capable of receiving three 
ships of the line at the same time. Near this dock 
is a convenient place to heave down several ships at 
once, and this operation is well executed, uud with 
great expedition, by t lie Persces, who are generally 
accounted excellent ship-carpenters. Here is an 
excellent rope-walk, equal to any in England, With 
the exception of the Kings yard at Portsmouth, 
\ v 
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where cable* and all sorts of leifcefr cordage ttrrto** 
nu factored. Ik has also a covering, to protect the 
workmen from the heat or inclemency of the wea- 
ther* The dock-yard is large and well contrived, 
having ample supplies of naval stores deposited in 
the warehouses, together with large quantities of 
timber, for repairing and building whips, and for- 
ges for all kinds of smith's work. With all these 
advantages, Bombay claims a distinguished rank 
as a naval arsenal, and within these few years 
many merchant ships of fioni (500 to 1.300 tons, 
partly for the country trade ami partly for the ser- 
vice of the Company, have been built in its docks, 
which, in beauty of construction, good workmanship, 
• and durability, are superior to any other class of 
merchant ships in the world. Bombay is the only 
port m any of the British possessions out of Europe 
at which a ship of the line was ever built ; and it de- 
serves to be recorded that the Minden, a 74 gun- 
ship, was launched from its dock-yards in 1810. It 
has also added several frigates to the British navy. 
All these vessels are built of Malabar teak, which is 
esteemed superior to any in India. The Teak forests, 
from which supplies of wood are derived, lie along 
the western side of the Ghaut mountains, and other 
contiguous ridges on the north and east of Basseen; 
the numerous streams which descend from them af- 
fording water- carriage for the timber. The docks 
t belong to the Company, and the King's ships pay a 

monthly rent for repairs. They arc entirely occu- 
pied by Persees, who are esteemed remarkably skil- 
ful and assiduous. Bombay, thus possessing, in 
the skill of its workmen, the excellence of its tim- 
ber, and the superiority of its docks, all that is ne- 
cessary for a naval arsenal, may be considered os a 
station of the first importance to the British power 
in India. 

Commerce. ^ ro,n * ts position, Bombay commands an extensive 
09 commerce with the countries situate in the Persian 
and Arabian gulfs, and with the western coast of 
India. It carrier on, also, a valuable trade with the 
eastern parts of India, the Islands in the eastern 
ocean, and with China. Of the trade with China, 
the staple commodity is cotton-wool. The other ar- 
ticles consist of suudal-wood and pepper, the produce 
of Malabar and other adjacent countries ; gums, 
drugs, and pearls, from Arabia, Abyssinia, and Per- 
sia ; elephants' teeth, cornelians, and other produce 
of Cambay ; sharks’ fins, birds' nests, and other 
articles from the Maidive and Lackadive Islands. 
The ships generally arrive at Canton in June or 
July, and lie there until December or January. 
In 1808, the quantity of cotton brought to Bombay 
for re-exportation amounted to 85,000 bales, of 375 
pounds each, which is partly procured from the 
country on the Nerbuddah, and from Gujrat and 
Cutch. The quantity, however, is not usually so 
large; and in this trade, Bombay has been late- 
ly rivalled by the competition of the merchants of 



ent method off leaning their cotton, have sold it to 
greater advantage in the market of Canton than the 
merchants of Bombay ; and unless the latter adopt 
the same method of preparing their Commodity, it is 
probable that this lucrative branch of trade will decline. 
It is about thirty-five or forty years since the cotton- 
trade from Bombay to China was first established. At 
that period, a great scarcity of provisions having oc- 
curred in China, the cultivation of cotton was re- 
stricted by an edict of the government, and grain 
was ordered to be raised in its stead. Hence a great 
demand arose in the Chinese market for cotton, 
which has continued ever since to increase. But 
the general inattention of the Bombay merchants to 
the duality of the commodity, and the many frauds 
which have been practised upon the- Chinese, have 
induced them to resume the cultivation of cotton, 
for the purpose of having within themselves the ne- 
cessary supply of this useful article. On this account 
the demand from China may be rather considered as 
precarious. In stowing and packing the cotton, great 
dexterity is displayed. It is pressed down by means 
of a screw, worked by a capstan, to each bar of which 
there are 80 men, amounting on the whole to £40 to 
each screw. Hemp is packed in the same manner, 
but it requires to be carefully laid in the press ; its 
fibres being liable to be broken if they arc bent. 

Bombay carries on a considerable trade w ith Eu- 
rope, and with different parts of America. The im- 
ports from Europe are principally articles for the 
use of the natives and Europeans; consisting mostly 
of the finer articles of European manufacture ; the 
produce of other countries for re-exportation, piece 
goods, and treasure. The value of goods import- 
ed from London, from May 1811 to April 1812, was 
20,58,94*2 rupees, equal to L. £81,680. The va- 
lue of the following exports to London, duiing 
the same period, was 15,87,800 rupees, equal to 
L. 1 7 3,000, viz. 


a differ* , Bofrbty, 


Sarat manufactures 
Produce of Madeira 

■ — - Mozambique 

>■■« — ■ - - Bengal - - 

— ' - - Penang and Eastwards 

Malabar and Canara 

— — r- Persian Gulf 

- Arabian Giilf 

Cashmere 
- Gujrat 

■ ■ - ■>■■■ Piece-gpods 


Treasure 

Horses 


Sicca Hupeett. 
3,183 
89.880 
15,884 
62,957 
54,142 
# 1,160 
14,678 
4,01,603 
• 12,683 
49,450 
1,10,650 

9.41,283 
5,89,01 8 • 
7,500 

15,37,800* 


* A Lack is 100,000, which, at 2s. 3d. per rupee, isL.50,000 Sterling. When any sum amounts to more 
than 100,000 rupees, the usual mode of numeration is. to divide the lacks from the remaining part of the 
sum, thus, 15,87,800, which is 15 lacks, thirty-seven thousand eight hundred rupee* 
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\ v Imports. 

Frdm Madeira ■ *- 

Front Brasils (of which there was trea- 
sure to the amount of 13,57*650) 15,18*400 

From the Isle of France, of which cloves 
composed two-thirds - 5,34,183 

From China, consisting of articles for the 
use of the natives and Europeans, ma- 
nufactures, piece-goods, treasure 40,64,654 To China 
From Manilla, half of which consisted of 
sugar - - 2, 350 

Frqm Pegu 

From Prince of Wales Island, and the 
Islands to the Eastward - 4,99,886 

From Bengal, consisting of raw silk, piece- 
goods, sugar, groceries, grain - 27,70,051 

From the Coast of Coromandel - 80,771 

From Ceylon - - 1,14,331 

From Malabar and Canara, grain, manu- 
factures, piece-goods - 30,01,139 


To Brasils * 

To the Isle of France 


To Manilla 
To Pegu 

To Prince bf Wales Island 
Tq Bengal 

To Coast of Coromandel 
To Ceylon 


43,334 

2,63*403 

57,17,5*2 

78,837 

6,458 

7,54,568 

4,25,615 

1,87,464 

67,048 


From Goa and the Concan, grain, manu- 
factures, piece-goods - 20,40,564 

From B ossein and adjacent villages 5,65,682 

■ -i ' 

From Cutcli and Sinde - 3,26,668 

From Persian Gulf, grain, manufactures, 
piece-goods, treasure, horses - .21,40,74 0 

From Arabian Gulf, merchandise, trea- 
sure, horses - - 9,44,292 

From East coast of Africa - 1,37,586 

From Surat, grain, manufactures, piece- 
goods, treasure • - . 10,30,336 

From Gujrat, &c. piece-goods, treasure, 51,11,636 

The whole value of the imports for 1811-12, 
amounted to 16,970,626 

Treasure - 3,737,084 

Horses - - - 239,875 

20,947,585 


To Malabar 
* Goa and 

of the produce imported from other 


To Goa and Concan, consisting generally * 
‘ fre 


17,66,198 


countries - - 51,29,282 

To Bassein, &c. - - 2,96,179 

To Cutch and Sinde, consisting chiefly of M 
* Chinese goods - - 11,11,227 

To the Persian Gulf, merchandise import- 
ed from other countries - 19,48,206 

To the Arabian Gulf, merchandise and • 
European goods - - 3,64,731 

To the East coast of Africa - 46,449 

To Surat, manufactures of other coun- 
tries, treasure - - 19,07,032 

To Gujrat - - 39,53,572 

The whole value of exports, for 1811-12* 
Merchandise - - 14,550,642 

Treasure - - 3,02 7,963 

Horses - - 229,473 

Rupees 17,808,100 


In pounds Sterling, these imports a- 
mount to - - L.2, 356,603 


In pounds Sterling, these exports a- 
mount to - * L.2,003,411 


Inhabitants. Bombay is estimated to contain 220,000 inhabi- 
tants, of whom nearly three-fourths are Hindoos. 
The other fourth is composed of persons from almost 
every Asiatic nation. The number of Persees is es- 
timated at 8000, there is nearly the same number of 
Mahometans, and there are 4000 Jews. The Por- 
tuguese are also to be found in considerable num- 
bers. The Persees rank next to the Europeans, and 
carry on, many of them, extensive commercial trans- 
actions. They are the brokers and factors of Euro- 
peans, and have a concern in most of the foreign 
speculations of European mercantile houses. They 
are a rich, industrious, and active body of men, and 
contribute greatly to the prosperity of the settle- 
ment, and are treated by the government with great 
favour and indulgence. For the protection which 
they enjoy, they are exceedingly grateful, and 
' djpenly express their conviction that they could not 


obtain the satne advantages in any other part of the 
Ease. . They are the descendants of the ancient Per- 
siansj who fled from the persecution bf Shah Abbas 
in the sixteenth century, when he. expelled the wor- 
shippers of fire from his dominions, and compelled 
them to seek an asylum in other countries. The 
Persees at Bombay appear to be quite domesticated 
in their new residence, in which they have purchased 
valuable properties. Besides the Persees, many con- 
siderable Portuguese, American, and Hindoo mer- 
chants reside at Bombay, who have acquired va- 
luable property, and have the reputation of great in- 
tegrity. There are likewise some Bonah merchants, 
or Mahometan Jews, who carry on a great trade with 
Guzzerat, and other places to the northward. All 
those different classes of inhabitants live happily to- 
gether, and enjoy great prosperity under thef mild 
and equitable rule of the British government. 
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The Company's naval force atfibro^ 

•fifteen figlitiftg vessels, besides alerted boats,, advice 
boats, and oilier craft; and to* man this navy, a re* 
gular establishment of officers and seamen U main- 
tained. The western coast of India, from the shores 
of the Persian (iulf to (ion, is infested by iWarixis of 
pirates, who arc distinguished, particularly those in 
the northerly trucks, by courage, address, and by 
Irnbits of extreme ferocity. It is to protect the 
country trade against the di predations of these ban- 
ditti, who have haunted tlio^e slmh since the time of 
Alexander the (iruat, that the Company finds it ne- 
cessary to maintain this naval force. Out of 104 
marine covenanted servants of the Company, Bombay 
employs <).'>. 

In 1811, the regular army of the Company at 
Bombay, including all descriptions of force, amount- 
ed to '^0,<)88 men. The officers amounted in num- 
ber to 51-9, and their pay and allowances to 
L. 171,450* In the •seine year, the civil servants 
of the Company on the Bombay establishment, 
amounted to 74, and their pay and allowances to 
L. 174,238. 

The Island of Bombay scarcely produces any ar- 
ticles of food, which have to be imported from va- 
rious parts of India, und which are consequently 
much dearer here than in the other presidencies. 
Considerable quantities of rice and other grain are 
annually imported. The prices are continually fluc- 
tuating, from the state of the market, which is under 
the superintendence of the police. Potatoes, which, 
though, recently introduced, are now produced in 
tlie greatest abundance in this quarter of India, are 
brought to the Bombay market from Gujrat, from 
which also is procured cheese, which is hard and 
ill flavoured. The only vegetable for which Bom- 
bay is celebrated is the onion, which is estee med 
excellent. All other vegetables arc scarce and dear. 

Tin? Bazar mutton is, when well fed, thought to 
be us good as the English. Kid is always good, und 
there is abundance of poultry, which is not good, 
however, unless it is fed on purpose. The fish are 
excellent, but those of a larger size arc not plenti- 
ful, The prawns are uncommonly fine ; and though 
the Island is too small to furnish great abundance of 
game, the red-legged partridge is not uncommon, 
and snipes are sometimes seen. The frogs here are 
large, and arc sometimes eaten by the Chinese and 
Portuguese. 

* A court of justice is held at Bombay by a 
single Judge, with the title of Recorder. Its cog- 
nizance extends to all British subjects, and generally 
to all the inhabitants of Bombay. # But it is allowed 
no cognizance over the land revenue. The Judge 
is greeted, in all suits to which the natives are parties, 
to respect the usuugos of the country, and in matters 
of inheritance or contract, the law acknowledged by 
the respective litigants is to be the rule of decision. 
Criminal offences u>x* tried by a jury, consisting ex- 
clusively of British subjects. The law' practitioners 
of tins court arc three barristers, and eight attornies. 

The same passion for country-houses prevails at 
Bombay as at Madras. These houses are generally 
comfortable and elegant; and if they have not the 
splendid Grecian porticos of Calcutta and Madras, 


have the juriTpio 

turesque vietej^Ke Bland 'bf Bombay ^eing broken 
by several be$tf&l hills, either coVef^Vith cocoa- 
nut tree groves; or villas of the. inhabitants. ThO 
only English church in Bombay is iu the fort. There ^ 
are numbers of Portuguese and Armenian clinches 
both within and without the walls, and there arc three 
or four synagogues , with many temples and mosques. 

Bombay, irom its situation, might be supposed to Climate, 
he healthy, but this is said not to be the case; the / 
liver complaint being more fatal and fVcquent here 
than in any part of India. A land breeze sets in 
every evening, which is described as being peculiar- 
ly noxious, and is frequently followed by a fever, 
and by a loss of the use of the limbs. This b recce 
is mentioned by Lord ValentU, to have been chil- 
lingly cold at the time he visited Bombay. But he 
attributes its deleterious effects not merely to this 
cause, but to the noxious vapours with winch it is 
tainted in its passage over the rank vegetation which 
springs up in the marshy parts of the bay immedi- 
ately after the rains. Moderate living affords the 
best security fur health ; the extremes of intempe- 
rance and over abst emiousness being equally injurious. 

The travelling distance from Bombay to Calcutta |)j s f ;inri , 
is 1800 miles ; to Delhi 965 ; to Hyderabad 480; to tiom <.ti Kr 
Madras 7?0; to Poonah 98; to Seringapatam 0*20 ; r,m ' f ‘ Citit-s, 
and to Surat 177 miles. 

Bombay was first settled by the Portuguese, to History and 
whom it was peded in 1530; having been before de- Seitlenjrut, 
pendent on one of the native chiefs. In 1661, it 
wa# ceded by the Crown of Portugal in full sove- 
reignty to Charles II. by the treaty of marriage con- 
cluded with that power, when he espoused the In- 
fanta. In order to take advantage of this acquisition, 
and to make it a profitable dependence on the Crown, 
a fleet was dispatched under the command of the 
Earl of Marlborough in 1662, to receive formal pos- 
session of the Island and its dependencies. Sonic 
doubts arising, however, as to the construction of 
the treaty, the Viceroy refused to surrender the 
Island, on which the Earl 01* Marlborough returned 
to Europe, after having lift the tropps, amounting 
to 500 men, In the Island, where ni6st of them died. 

In 1664 a treaty was concluded by this nobleman’* 
successor with the Viceroy of Goa, in which the 
former renounced all pretensions to the dependencies 
of Bombay* and accepted of the cession of the 
Island alone, which the English accordingly rec 
in 1665 ; the troops who had survived the ra 
of disease, only mustering 119 rank and file. 

It was soon discovered that the revenues of the 
Island, were not equal to the expence of retaining it, 
and that the East India Company were much injured 
by a contraband trade carried on by persons in the 
King’s service. In consequence of these and other 
reasons, the sovereignty of the Island was, iu 1668, 
transferred to the East India Company. The Com- 
pany's servants made every exertion to place tins 
new acquisition in a respectable state of defence, and 
tp encourage settlers ; and, in 1678, the Island of 
Bombay, from being almost a desert, had become the 
centre of the Company’s trade, protected by fortifi- 
cations with 100 pieces of cannon mounted, and a suit* 
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vVorous* government of. Aurei igzebe, and'thd rising 
power of the Mahr&tas; These two powers contended 
for me possession of the Island of Kenery; which was 
seized on by the troops of both, the Bombay govern* 
irnrnt not daring to oppose either party, ' but tren> 
bling for its own safety amid the«e formidable conT- 
tentions. ' . Bombay was soon afterwards, in conse- 
quence of the capture of Bantam by th$ Dutch, 
constituted an independent English settlement, and 
the seat of the English power in the East Indies. 

In 1678, the Company, finding it necessary*. to re- 
trench the ex peaces of the establishment, proceeded 
to reduce the salaries aiul to lower the rank of their 
military officers, which produced general discontent, 
and, finally, a serious revolt, which threatened the 
most alarming consequences to the Company's af- 
fairs. This insurrection was headed by Captain 
Hicbard fteigwin, Commander of the Garrison, who 
seized the Governor and such members of the coun- 
cil as still adhered to him, and having assembled 
the troops and militia, annulled the authority of the/ 
Company by proclamation, requiring the inhabit&n& r 
to renounce obedience to their authority, and to 
take the oaths of allegiance to the King. T)\e 
whole (inhabitants and all the troops immediately* 
complied with the terms of this proclamation ; and 
all the exertions of the Governor of Surat to per- , 
suade the revoltere to return to their duty were in . 
vain. The mutiny was at length quelled by the'iffU>’ : 
dcnce of Sir Thomas Grantham, who arrived ifem 
Surat with a commission from the King, and had' a 
conference with Kcigwin, in tin* course of which the 
latter agreed to deliuT up the fort, on condition of 
receiving a free pardon for himself and his associates. 

Since this period, the settlement of the English 
East India Company at Bombay, has been frequently 
in a very precarious condition, sometimes from, the 
unhealthiness of the climate, and, at other times, 
from the jealousy of the native powers. But, after . 
the power of the Company became more (irmly root- 
ed in India, it has continued gradually increasing in 
wealth and consequence, and may ncrtv.be accounted 
one of the most important and durable possessions, of 
the British in India. 

The Government of Bombay and its dependencies, 
is by law vested in a Governor and three Counsellors, 
who arc placed under the control of itfe supreme 
government of Bengal, and are in all cases to obey 
such orders as they may receive, provided they have 
no different instructions in their possession from the 
Court of Directors, of which they are bound to send 
immediate notice to the Bengal Government, The 
Court of Directors appoint the Governor and mem- 
bers of the Council,* aim likewise the Commander in 
Chief of the forces, who is not officially a member 
of the Council, but may receive such an appointment 
from the Directors, and, in that case, he takes pro* 
cedence of all the other members. 

It is difficult to fix with precision the cxicut of the 
territories included within the Presidency of Bombay, 
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fe miles, and to contain a population ex* 
S^ltogethcr ; two millions and a half, Which 
m^^^Ipposed; to consist of one Mahometan to 
fiiWsfcjS ^ppdoos? Of fchfc Petteea .no exact estimate 
has ever been made.-*-See Milburn’s Oriental Com- 
merce . Voyages and Travels of Lord’ Valentia. 
Hamilton’s East India Gazetteer* (o.) 

BORDA (Johx Charles), a Mathematician 
and Nautical Astronomer, celebrated for his improve- 
ments in the theory of Hydraulics and Pneumatics, 
and in the construction of Instruments for observa- 
tion. He was born at Drax, the 4thof May 173S, 
and was originally destined for the bar, but abandon- 
ed the pursuit of the law in favour of a military life, 4 
which he considered as better calculated to afford 
him opportunities for the cultivation, of his mathe- 
matical talents, arid, for the apgittfrtion of the results 
of his studies to practice. His acquirements in 
science had very early attracted the attention of 
D’Alembert, who predicted hjs future eminence, 
and warmly recommended his turning his thoughts 
to the occupation of a place in the Academy. He 
obtained a commission in the Light Cavalry, and was 
appointed Teacher of Mathematics to the corps ; 
and, in 1756, he presented to the Academy of 
Sciences (A.) A Memoir on the Paths tf Bombs, 
which was ordered to be printed in the collectlbn of ^ , 
the Savtirts Etrangers , but which has not eXcit 
much attention. He was elected in the same ydar 
ermember of the Academy ; and in the next he was 
present at the battle of Hakinbeek, in the capacity of 
Aide-de-Camp to the celebrated General Mailfebois, tor 
whom he looked up as a great master in the art of War. 

lie was afterwards admitted into the corps of 
Engineers, without the usual form of examination 
into his qualifications ; arid, being stationed at a sea- 
port, the occurrences of the place naturally directed 
his attention anew to the phenomena of the resist- 
ance of fluids. He published, in 1763, ft detailed 
memoir on this subject (B. M&m* Ac . Par . 1763, 

„ p. 358), in which he relates a variety of experiments, 
showing, that the resistance of the air is actually pro* 
portionai to the square of the velocity, as hid com- 
monly been supposed from theoretic^ considerations. 

He also determines, by other experiments, the .mag- 
nitude of the Resistance to the motion of a sphere, 
and proves, that nothing can be more erroneous than 
,tho Supposition, that the resistance to an oblique 
sdtfito^Rfocreases as the square of the sine of the 
anglpof 'incidence.-- He also finds, that the resist- 
ance to the motion of a cube, in the directions of 
the diagonal of its base and of one of the Sides, arc 
as 21 to 16, while the calculations of former theorists 
had made the resistance greatest in the direc tion of 
*hc aide. 

In 1766, he published an Essay on the discharge 
of fluids through the orifices of vessels (C. Mem* 

Ac . Par A 7 66, p. 579), in which he first states the 
objections to considering the different strata of a 
fluid us descending in all eases very nearly in parallel 
directions; he* examines the contraction of the jec 
after its. escape from the orifice, and determine? some 
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He contributed, in 1 767, to the publications of the 
Academy, an important Memoir on Water Wheels 
(D. p. 270), which has escaped the notice of his able 
Biographer M. Lacroix. He observes, in this paper, 
that the simple hypothesis of a resistance varying os 
the square of the velocity, which is so near the truth 
in common cases, whore a number of particles, pro- 
portional to the velocity, strike*), in a given time, 
upon a small exposed surface with a force also pro* 
tiorial to the velocity, is totally inapplicable to the 
action of a confined stream upon the floatboards of 
a wheel, since, in this instance, the number of par- 
ticles concerned cannot vary materially w'ith the 
velocity , the whole stream being supposed to operate 
in all cases upon the successive floatboards ; so that 
the analogy would require us to suppose the force in 
this cose nearly proportional to the simple relative 
velocity ; a conclusion which agrees remarkably well 
with the experiments of some practical authors. 

The same volume contains a continuation of M. 
liorda’s researches relating to the resistance of 
oblique surfaces (E. Mem. Ac . Par . 1767, p. 495), 
with a statement of experiments still more con- 
clusively confuting the received hypothesis, respect- 
ing oblique impulse, than his former investigations 
bad done. We also find in it an Essay on isoperi- 
metrical problems (F. p. 551), in which it is shown, 
that Euler's method of treating them, which had 
been in great measure abandoned by its equally pro- 
found and candid author, in favour of the more ge- 
neral and more elegant calculations of Lagrange, 
was still capable of affording all the results that had 
been derived from the method of variations ; and he 


prde^, which had 

been treated ^tbfactefy, general * 

manner by John Bernoulli, and had been reduced into 
a much mote convenient form by Euler. M. Borda 
has substituted some approximate expressions for 
the true value of the density of the air, and has tbds 
been enabled to integrate equations which, in tffeir 
more strictly correct form, had resisted the powers 
of Euler himself ; and he has justified the adoption of 
the formulas thus obtained by a comparison with ex- 
periment. 

In the meantime his talents were very actively em- 
ployed in the naval service of his country, which he 
entered in 1767, by the nomination of M. Praslin. 
The time-keepers of Le Roy and Berthoud were be- 
ginning to rival those of the English artists, and the 
French Government ordered several vessels to be 
fitted out for cruises, in order to examine the accu- 
racy of these time- keepers. M. Borda was appoint- 
ed a Lieutenant on board of the Flore, and acted 
jointly with M. PingrG os a delegate of the Academy 
of Sciences for the purposes of die expedition* The 
voyage occupied about a. year, and extended to the 
Canaries, the West Indies, Newfoundland, Iceland, 
and Denmark. M. Borda had a considerable share 
in the account which was published of the observa- 
tions ; and the formula, which he has here given, for 
the correction of the effects of refraction and paral- 
lax, is considered os equally elegant and convenient. 
He also presented to the Academy a separate Me- 
moir on the results of the expedition. (1. Voyage 
pour i prouver les montres de Leroy . 4. Paris . (K. 
M&m. Ac . Par . 1773, p. 258.) After an interval of 
six weeks, these watches were found capable of de- 
termining the longitude within about fifteen minutes 
of the truth. 


even pointed out some deficiencies in the first Me- 
moir of Lagrange, which contained the detail of his 
ingenious invention. These investigations of M* 
Borda afford collateral evidence of the strict truth of 
the demonstrations of both his great predecessors ; 
and though they have been little employed by later 
Mathematicians, yet it must be admitted to be of 
some importance, in enabling us to appreciate the 
value of a new mode of calculation, to determine 
whether its results are or are not such, as might be 
obtained, with almost equal convenience, by methods 
before in use. 

His memoir, inserted in the collection of the Aca- 
demy fdr 1768 (G. Mem. Ac. Par . 1738, p. 418), 
is devoted exclusively to the theory of pumps; and 
he considers especially the effect of the passage of 
the fluid through valves and other contracted parts, 
in diminishing the quantity of the discharge. His 
re*ult9 are derived from the principle of the preser- 
vation of the living force or energy of a system of 
bodiefe, throughout all the vicissitudes of its motions, 
which had before been employed with success by 
Daniel Bernoulli in problems of a similar nature; 
but it was not until the experiments of Buat had af- 
forded sufficient grounds for the determination of the 
friction of fluids, that cases of this kind could be sub- 
mitted to exact calculation. 

In his Essay on the curve described by cannon- 
balls, published among the Memoirs for 1769 (H. 
Mem. Ac. Par . 1769; P* $47), he has greatly simpli- 


In order to supply some deficiencies in the obser- 
vations made at the Canaries, Borda was sent out a 
second time, with the Boussole and the Espiegle y and 
he published, after his return, (L.) a very correct 
and highly finished map of these islands. He was 
soon afterwards promoted to the rank of Captain, 
and served under the Count d'Estaing as a Major- 
General, an appointment nearly similar 10 that of 
our Captains of the fleet. In this capacity, he ob- 
served tlw inconvenience of too great a variety in the 
sizes of the vessels constituting a fleet, and propos- 
ed to abolish the class of 50 and of 64 gun ships, 
as too small for the line of battle, and to build ships 
of three rates onjy, the lowest carrying 74 guns, so 
that a smaller quantity of stores should require to be 
kept ready for use m the dockyards, than when 
ships of more various dimensions were to be refit- 
ted. In 1780, he had the command of the Guen ier , 
and in 1781 of the Solitaire 9 which. was taken, after 
a gallant resistance, by an English squadron. He was 
thus compelled to pay a visit to Great Britain, but 
was immediately set at liberty upon his parole. 

He proposed to the Academy in this year (M. 
Mim . Ac. Par . 1781), a mode of regulating elec- 
tions, which was adopted by that body. Its pecu- 
liarity consisted in having the names of the candi- 
dates arranged by each voter in a certain order, and 
collecting the numbers expressing the degrees of 
preference into separate results, so that the simple, 
majority of voters did not necessarily establish the 
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in the list by ^ O&widOisable nunjjfer of j 
voted against Wm*.* . But, it must be 
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is mode of election » by no m<$ns wholly unob- 
jectionable, 

ML Borda appears to. have rendered on essentia! 
service to the cultivators of Practical ‘Astronomy, 
by the introduction and improvement of the repeat- 
ing circle, although this instrument has probably 
been less employed in Great Britain than elsewhere, 
on account of the greater perfection of those which 
were previously in common use. It had been sug- 
gested by Mayer, in J7fl7» that a circle with two 
moveable sights, would enable us to observe a given 
angle a great number of times in succession, and 
to add together the results, without any error in 
reading them off, and thus to obtain a degree of 
precision equal to that of much larger and better 
instruments of a different construction ; but the pro- 
posal had been little noticed until ten years after- 
wards, when Borda pursued the path pointed out by 
Mayer, and trained Lenoir, then a young and un- 
licensed artist, to the execution of the improved in- 
strument, notwithstanding the opposition of the rival 
opticians, and the want of encouragement from the 
opulent public. He published, in 1787 (N.) his 
Description and Use of the Reflecting Circle , •wiih 
different Methods for Calculating the Principal Ob* 
starvations of Nautical Astronomy ; but the officers 
of the French navy, for whom this work was intend- 
ed, appear to have profited but little by hie instruc- 
tions. llis instrument was, however, much employ- V 
cd in the operations for determining the length* Of . 
the terrestrial meridian, and he himself took charge 
of the experiments required for ascertaining the 
length of the pendulum, and for the comparison of 
the different standards with each other. He invent- 
ed some very ingenious methods of overcoming the 
difficulties which present themselves in the pursuit 
of these objects ; but he was interrupted in his re- 
searches by the horrors of the Revolution, nor did 
he live to see thw whole of the operations completed. 
He endeavoured, also, to promote the introduction 
of the new mode of subdividing the circle, by the 
laborious computation of Tables of' Logarithms fO. 
4to, Par . 1801), adapted to decimal parts of the 
qu-idrant,— a work in which he was assisted by M. 
Dehmbre. From the increasing indisposition of 
M. Caliet, who had undertaken to correct the proofs 
of these tables, some vt ry material errors bail been 
committed in the first half of the tables, and M. 
Borda thought it necessary to cancel a great num- 
ber of the pages; and in order to meet the expence 
thus entailed on him, he was obliged to dispose of 
an estate which he had lately acquired m his native 
place He was also engaged, towards the close of 
nis life, in the measurement of tire force of magnet- 
ism, and in the calculation of astronomical refrac- 
tion. His health had been threatened for several 
successive winters, and he died the 10th of March 
1799- t 

In his manners he was animated and unaffected : 
he avoided those who sought hi* acquaintance mere- 
V fr° ra *hc vanity of being intimate with a man of 
talents, whatever pretensions to importance they 
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Be never married ; and he was too much 



lifthe pursuit of science, to associate With , 
nsive circle evenof private friends. Though 
of learoiog, 4*e was ceot deficient in lite- 
rary ^ta» ! and be Wa*i in particular, a passionate,, 
admirer of Homer, He seemS' to have possessed a 
considerable share of that natural tact and sagacity,- 
which- was so remarkable in Newton, and which we 
also discover in the works of Daniel Bernoulli ; ena- 
bling them, like a sort of instinct, to elude the in- 
surmountable difficulties with which direct investiga- 
tions arc often encumbered ; while Euler, on the 
contrary, as M. Lacroix most truly observes, sqems 
to have taken pleasure in searching for matter, which 
would give scope to his analytical ingenuity, al- 
though -wholly foreign to the physical investigations 
which had first led nim to the.djW^ltKeSin^Ugstion, 
It would have been fortunate’ "for the progress of 
science, if some of the most celebrated of M, Bor- 
da s countrymen had profited by his example/ in 
studying to attain that unostentatious simplicity 
which is the last result of the highest cultivation, 
(Lacroix in Rapport de* Travaux at la Soci&tl Phi - 
lomathique . Vof. IV. 8 , Par, 1800 .) (AL.) 

BORING, generally speaking, is the Art of per- 
forating a solid body. In the present article, we 
jpropose to give some account of the Boring of Can- 
non, of < Cylinders, of Muskets, of Portland 
Stone, of Rocks, and of Wooden Pipes. 

1, Boring of Cannon is performed by placing 
. the cannon on an axis which is turned by a very 
strong power, whilst a steel cutter, in* form of a drill, 
is pressed against the metal, and excavates the cy- 
lindrical cavity which is required. 1 Boring may be 
considered as a branch of the art of turning, which, 
in general, is the formation of canea, cylinders, and 
other figures that have an axis, by making a straight 
line or curve revolve round the axis on which the 
material is fixed, or by making the material revolve 
whilst the generating line, remains at rest. In turn- 
ing bodies of no great degree of hardness, and where 
it is required to take off only a small portion of the 
surface at once, a small poner is sufficient to put the 
turning machine in motion ; and the longer the edge 
of the cutter which is applied to the metal is, and 
the harder tbemetal, the greater force is required to 
turn the machine, 

Gannon, at first, were frequently made of bars of 
nml&able iron, placed longitudinally, and these bars 
covered with iron hoops, the whole welded or brazed 
together. Ordnance of this construction was not 
sufficiently strong to resist the explosion or the pow- 
der, and did not admit of the cylindrical cavity be- 
ing formed with much accuracy. Its use was, there- 
fore, gradually laid aside, and guns of cast metal 
wfcre employed. And before the casting of cunnon 
became general, guns of cast metal were reserved 
for the most important situations . thus the ships of 
the Admiral and Vice-Admiral alone had cast-metal 
cannon, the other ships of war being armed with 
wrought-iron guns only. 

Copper, without mixture, has been employed to 
cast guns, as appears from two large cannon made in 
the time of Henry VIII. and bearing his name, In 
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i iff^n L,- rilC ****** of * ,,e Tower of London^ Bqi jthe res|ecUb tfttf&ture of tho.meWT^Wriatttra'oP Cmntoh 
■iPi p y^*' only two materials now used for cannon are bronze, themctal giveh by the blast-furi^cerirafies frequent- 
which is a mixture of copper and tin, and cast-iron. Iy and suddenly, From, causes either unknown, or not 
In modern times, the use of cast-iron cannon has be- under the command of the iron-master. For thy--^ 


come more general, as that metal has the advantage 
*of not being softened by the heat of the inflamma- 
tion of the powder ; whereas brass guns, when fired 
many times in rapid succession, become heated so 
nearly to the melting temperature of the metal, that 
the muzzle of the gun droops. 

The first cannon made of cast -metal were cast 
hollow, with a cavity as nearly cylindrical as could 
be executed by casting. The surface of this cavity 
was then smoothed on a boring machine by steel 
cutters set in a copper head, and disposed so as 
to describe a cylinder terminated by a half sphe- 
roid. These cutters (in French alczoirs , and the ope- 
ration alher) are represented in the French Encyi lopt- 
die — Planches — fWc. This method of making guns 
has been long laid aside on account of the holes and 
inequalities in the cavity thus formed, and the diffi- 
culty of casting the cavity so as that its axis shall 
coincide with the axis of the piece. Cannon are 
now always cast solid, and the cylindrical cavity is 
formed by boring in this solid mass. 

The power employed for boring cannon ought to 
be in proportion to the hardness of the metal of 
which they are composed, and to the size of the 
pieces. For the boring of guns of brass, as it is 
called, that is, a metal composed of ten parts of 
copper, one of tin, and two of brass, or of these 
metals in other proportions, a metal softer and 
more easily bored than cast-iron, horses are fre- 
quently employed as a moving power ; but the 
strong moving powers of water or steam must 
be had recourse to for boring large guns of cast 
iron, which is the material used for making the largest 
guns now in use, and is also the hardest substance 
used in their manufacture. Indeed, some kinds 
of cast-iron are too hard to admit the action of the 


reason guns are no longer cast From the blastfur- 
nace, but pig-iron already formed is taken, of\6uch 
qualities, and in such proportions, as to form ametal 
neither too soft nor too brittle and bard for guns. 
The different kinds of pig-iron thus selected are 
melted together in a furnace called, in iron manufac- 
tories, an air-furnace *, and by some writers a rever- 
beratory furnace, by the flame of pit»coal ; the flame 
being impelled by a strong current of air produced 
by the rarefaction of the air in a chimney of thirty 
or forty feet in height, the column of the atmosphere 
of which the air in the chimney mokes a part, being 
lighter than the unrarified columns of the atmo- 
sphere next it, its equilibrium with these columns 
is destroyed ; the neighbouring columns therefore 
rush through the grate of the furnace, which is the 
only apefture by which they can attain the bottom 
of the rarified column, and they carry the flame of 
the coal against the pig-iron, which is thereby 
brought into fusion. From the iron thus fused only 
one large gun is cast at one time, the furnace not 
being capable of melting more metal than is requi- 
site for that purpose. 

The gun is cast with two appendages, which arc. 
to come off before it ii finished and ready for use : 
The one is a square piece beyond the cascabcl, for 
fixing the gun so as to revolve with the axis of the 
boring-mill ; the other is the head. 

The head in cast-iron cannon is a mass of cast- 
iron two or three feet long, somewhat bell-shaped. 
Jt it a prolongation of the mass of metal beyond 
the muzzle ring, and in the position in which the 
gun is cast, the head is the top of the whole 
mass, the square beyond the cascabel being the 
lowest part. After the metal has cooled, the upper 
surface of the hood is cavernous, as is the case 


borer; and for the making of guns it is necessary 
to melt pig-iron of different qualities together, in or- 
der to have a metal that shall possess no more than 
the required degree of hardness. 

The quality of pig-iron is known by the appear- 
ance of its surface, but more decisively by the ap- 
pearance which its fracture presents. To obtain 
; ov* this fracture, a man takes one end of a pig in each 
hand, and lifting it as high above his head as he can, 
throws it with force, so that the middle of the pig 
shall fall across another pig placed on the ground ; 
in this way the pig thrown down is broken. Soft or 
grey pig-iron, which is the most valuable, breaks 
with difficulty, and the surface of its fracture is of a 
grey colour, composed of pretty large crystalline 
grains. JIard or white pig-iron breaks easily ; the 
surface of the fracture is white,, and not sensibly 
granulated, the grains that compose it being small. 
The pig iron here spoken of is that smelted by the 
coak of pit-coal. Fig-iron smelted with charcoal of 
wood has a fracture of a different appearance, some- 
times lamellar, like the fracture of a metallic bis- 
muth. Formerly guns used to be cast from the 
blast- ft irnace ; that is to say, immediately from the 
ironstone. This was attended with uncertainty in 


with the surface that is uppermost during the cast- 
ing and cooling of any large body of cast iron; 
the sides of the cavities in the head are frequently 
formed of cast iron crystallized in a fern-leaf form. 

The intention of the head is to prevent these cavi- 
ties, which arc formed most abundantly at the upper 
surface of the cooling cast iron, from forming in the 
gun itself. But, notwithstanding the precaution of 
casting the gun with a large head, and of mixing 
proper kinds of cast iroii in the air-furnace, it fre- 
quently happens that small cavities occur in the 
guns. 

The gun with its head being cast and allowed to Veitical 
cool, is taken to the boring-mili, where the head is boring, 
to be taken olf, the cylindrical cavity or bore is to 
be formed, and the outside of the gun is to be turn- 
ed. Formerly the boring of guns was done in an 
upright position ; the gun being placed above the 
boring-bar was fixed in a frame sliding vertically 
in grooves ; this frame was suspended on each side 
by a tylock and tackle,,, and tjie end of each of 
the two ropes was wound round a windlass. By 
turning these windlasses, the guu might be raised or 
lowered, and by this means might be allowed either 
to press with its wdiolc weight on the boring-bit, or 
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apparatus maybe stein in the French Encyclopedic— 
\ Planches+^We. Another vertical apparatus . for 
boring cannon is represented in R inioan ^Bergmerh 
Leizcon, Stockholm, 1789, Tab. IV, # 

Horizontal Tife practice which has long been followed in this 
Baring. countfy, is to place the gun horizontally in the boring- 
mill; and it is fixed on the axis of the mill by 
means of the square piece at the cascabel. 

In a boring-mill constructed by Smeaton, one gun 
is placed on tlie horizontal axis of the water-wheel 
itself, and, consequently, revolves with the same ve- 
locity. On this same axis is a tootheiWwhecl with 
7 .} teeth, which works two wheels, one placed on 
each side of it, and each having £9 teeth ; on the axis 
of each of these a gun is placed; their power is jj^th 
of the power of the centre wheel. (See Smeaton’s Re- 
ports, Vol. I.) On the axis where the power is least, 
smaller sized guns arc bored; on the axis of the 
greatest power, the large guns are bored. A crane 
moveable on a vertical axis, with a sweep that, extends 
over all the carriages, with -a tackle hanging from 
its beam, and wrought by a windlass, serves to place 
the gun on the carriage where it is to be bored, or 
to remove it from one carriage to another if required ; 
and afterwards, when the gun is bored and turned, the 
crane serves to remove the gun from the boring-roili. 

The gun, when placed on the machine, has the 
square at the cascabel fixed in a square iron box (G, 
Plate XXXVI. Mg. 5.), on the axis. This box has a 
screw passing through each of its sides, and by the 
operation of these screws, the square of the gun is 
adjusted, centered, and fixed ; the chace of the gun 
is also fixed in a collar N, in which it is to revolve. 
(The collar in the figure is represented too near the 
muzzle ring.) 

The axis on which each gun is fixed, may be set 
in gear or put in connection with the revolving axis 
of the machine, so as to move round with it, or taken 
out of gear, so as to remain at rest, although the other 
parts of the machine continue in movement. There 


^ ^^ #gree ofheat ia generated by the vlolent 
friction of the steel-cutter on the cast-iron, during V**»y*W ; 
the operation of cutting off the heads, of guns* The 
quantity of this heat has been estimated by Rum- 
ford in one of his Essays on Heat. 

After the head is taken off, the workmen proceed 
to bore the gun. This is done by exposing the re- 
volving gun to the action of a steel*cutter, fixed on 
the end of a bar, which bar is placed on a carriage, 
and impelled continually towards the gun. The 
operation of boring is done qn the same axis on 
which the head was cut off, if the poweP be suffi- 
cient ; if not, the gun is removed, by means of the 
crane, to an axis, where it is made to revolve by u 
stronger power. 

The boring-bar is fixed on a carriage, sliding in 
iron grooves, which are truest when mude triangular. 

The carriage, which, in the apparatus represented at 
fig. 5. consists merely of the bar on which the rack 
is, is pressed forward by a pinion P, whoso gud- 
geons are on a fixed frame 13 B : this pinion works 
into a rack R. The axis of the pinion has mortise 
holes in it, through which one end of a lever L 
is passed ; the other end of this lever is loaded 
with a weight W, which causes the pinion to propel 
the carriage and boring-bar towards the gun. In 
many boring-machines there are two pinions on 
the same axis, acting on two racks ; in others, the 
carriage is propelled by two upright levers, on the 
end of one of which acts a weight, hanging from 
a rope, that passes over a pulley ; the Tower end 
of the upper lever acts on the upper end of the 
lower, whilst the lower extremity of the lower 
lever presses forward the carriage. This method, 
which is free from any inequalities that may arise 
from the teeth of the rack, is figured by Smeaton in 
his Reports, Vol. I. p. 396 . Another method of 
propelling the carriage of the boring-bar, is by a 
screw acting on the end of the carriage. See Mey- • 
er in the Transactions of the Acad, of Stockholm , 

1782, Tab. IX. 


are various methods of doing this ; one is given by 
Smeaton in the work above cited. After the gun 
is fixed on the axis", and before beginning the opera- 
tion of boring, the head, which has been described 
above, is cut off near the muzzle ring : for this pur- 
pose, the gun is set in gear so as to revolve on its 
axis with the moving power ; and a bar of steel, in 
shape and size like the coulter of a plough, is ap- 
plied at right angles to the axis of the gun ; the nar- 
row side of this bar is sharpened to a cutting edge,* 
so that it has the form of one tooth of a very large 
taw ; and this cutting edge is opposed to the direc- 
tion of the revolving motion of the gun, and held 
strongly on to the gun by a screw pressing on the 
bar; tlie cutter takes off an angular portion, at right 
angles to the axis, till the cylindrical part connect- 
ing the head with the gun is so much diminished, 
that the head is made to fall otr by the blow of a 
hammer applied on it. In brass guns, cast with a 
core, the head was sawed off by hand with a blade 
of steel, who'.e edge was toothed as a saw, and the 
sides toothed os files. See the French Encyclopedic— 
Planches — Fonte . 

Vol. 11 . fart 11 . 


The boring-bar is a strong piece of wrought iron, 
of less diameter than the intended calibre of the 
piece, in order that the boring dust or shavings, de- 
tached by the cutter, may be got our. The boring- 
bar is increased in diameter near the end, for some 
inches ; see fig. 6. B ; in this part there is a superfi- 
cial groove for receiving the sides of the steel-cutter 
or bit, which is to be, firmly fixed in the bar. The 
bit T, fig. 6. is made from a rectangular piece of a 
steel bar, in which the two diagonally opposite up- 
per angles are cut off obliquely, so as to form two 
cutting edges like an obtuse angled drill ; the side 
of the rectangle, opposite to the point of the drill, is 
hollowed out in the form of a pigeon hole; this 
hollow fits into, and embraces, the solid part of the 
borjng-bar, whilst the sides of the pigeon hole fit 
into die grooves of the bar. The point of this ob- 
tuse angled bit is pressed against the revolving 
metal of the gun, by the force which propels the 
boring-bqr ; and the edges corning in contact with 
the revolving metal, a conical cavity is produced ; 
and by taking off successively a multitude of similar 
shells or shavings, the cylindrical bore, with a coni- 
7 . z 
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Cannon, cal termination, is formed. The diameter of the 
pointed bit first used, must be less than the intend* 
ed calibre of the piece, as the boring is to be re- 
peated again at least once, in order to make the in- 
ternal cylindrical surface as smooth as possible, by 
taking off any inequalities that have been left by the 
first cutter. In finishing the bore, a cross bit may 
be employed. It is a rectangular piece of steel, 
ground to a cutting edge at each end, and put 
through a hole in the boring-bar, in which it is fix- 
ed. Thv edges of this cutter, in revolving, describe 
a cylindrical surface. After the cylindrical surface 
of the bore is made sufficiently true, and of the re- 
quired calibre, a bit without a point, and rounded 
off to the desired curve, is used to form the bottom 
of the chamber. 

Some recommend, that the boring bit for cast- 
iron should have its cutting edges brought to an 
acute angle, by being filed hollow; but in this case 
the two edges cannot be brought into one point ; 
but the obtuse angled edge formed by the thickness 
of the metal of the bit, joins the two cutting edges 
crossways, and forces itself forwards by being near the 
centre, requiring, however, a considerable pressure. 
These hollow edged bits are not so well adapted to 
continuance of grinding, as the plain ones, but they 
make amends by their much less frequently wanting 
sharpening. It does not appear, however, that these 
hollow edged bits have been found advantageous in 
gun boring. 

The howitzer appears to have had its origin in 
Germany. This piece of ordnance, the mortar, and 
the carronade, in all of which the diameter of the 
chamber for the powder, is smaller than the din. 
meter of the rest of the bore, are first bored all 
through, nearly to the intended calibre of the cham- 
ber, and then that part of the bore that requires it 
is enlarged. 

The cutters, in gun boring, become magnetic, in 
consequence of being continually rubbed in the 
same direction, so that the boring dust is seen ad- 
hering and hanging from their edges, when they are 
withdrawn from the gun. 

It is required, that the bore shall be a cylin- 
drical cavity, whose axis coincides with the axis 
of the gun ; for this purpose, care must be taken to 
lace the axis of the boring-bar, and that of the gun, 
oth in one horizontal line, and it is requisite that 
these two lines continue in this position during the 
whole operation of boring. The centering ot the 
boring-bar for this purpose, requires to be done by 
an experienced workman, and an accurately con- 
structed boring-machine is necessary for the conti- 
nuance of the right position. 

Whilst on the axis of the mill, the gun has a 
smooth outer surface given it by turning tools, 
which are applied in the way usual in turning metals; 
a wooden guage, or cut-out profile, of the gun, with 
its intended mouldings, being applied to know when 
the turning has been continued to a proper depth. 
When this is done, the gun is taken out of the bor- 
ing-mill,— the square, at the cascahel, is cut off by 
the chisel, — and the trunions, and other parts which 
«re not susceptible of being turned, arc dressed by 


the chisel* The cyphers and arms which had been Cannon), 
cast on the gun, are finished by the chisel. 

A caunon is said to be the ultima ratio regum,— 
the last argument that governments have recourse^ 
to ; and even this severe kind of argument has some- 
times been embellished. Amongst ornamented^ can- 
non, the brass three-pounder in the Tower, bought 
from Malta, is a masterpiece: it is covered with 
carving in a good taste, by a 6culptor of Rome* 

The touch-hole is drilled by stock and bit, or by 
drill and bow ; the drill being propelled by a lever 
placed on a carriage, moveable on wheels. A fi- 
gure of thi»apparntus is given in the Encyclopedic— 

Planches — Eonte. Another apparatus for this pur- 
pose is figured in Rinrnan, Bergtvcrks Lexicon , Tab. 

XIV. fig. 9 , 10. See abo Monge, Description de 
l 9 Art de Eabriqucr les Canons , in 4to, Paris, 1794. 

This work was published by order of the revolu- 
tionary government, and distributed to the Iron- 
masters and Founders, in different parts of France, 
for their instruction. It contains, amongst others, 
figures and descriptions of two kinds of vertical 
boring machines, — of three kinds of horizontal bor- 
ing machines, — of a machine for turning the trunions, 

— of two different machines for boring the touch- 
hole, — of a machine for putting copper boshes in 
brass guns, — and of various instruments for examin- 
ing and proving guns. 

Before the gun is sent off, it is examined and 
proved in various ways. And first to ascertain whe- 
ther the bore is free Iron) holes, an instrument is em- 
ployed, consisting of several elastic steel prongs dis- 
posed in a circle, and with their sharp points turned 
outwards ; this being fixed on a hole, is introduced 
into the bore of the gun, and drawn to and fro; the 
points of the prongs press against the sides of the 
bore, and the presence 'ff a hole is known by one of 
the prongs getting into the hole, and preventing the 
instrument from being drawn out directly, unless by 
the use of a ring that is pushed over the prongs to 
unbend them. 

There is another instrument, composed of a board 
twice us long as the bore of the piece ; along the 
middle is a groove proceeding in a straight line. In 
this groove a button is moveable, and on the button 
as a centre arc fixed two radii or arms; the two ends 
of these amis within the gun describe a line on the 
inside of the bore when the button is pushed inwards, 
whilst the extremities of the arms on the outside 
describe two lines similar on the part of the board 
that is situate without the bore : in this way the out- 
line of a longitudinal section of the bore is describ- 
ed, and its sinuosities or deviation from the axis arc 
rendered sensible. This instrument is seldom used: 
it requires to be made by a workman skilled in the 
construction of mathematical instruments, or in 
watchmaking. 

A lighted wax-candle is introduced into the gun 
for the purpose of seeing any defects there may be 
in the box, or the light of the sun is reflected into 
the box by a mirror. The strength of the gun is 
proved by firing it with a large charge of powder ; 
and by forcing water into the bore by a powerful 
forcing pump, the touch-hole being stopped, and the 
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Cjikidcr*. mouth of the jjieee, «e that water forced in by the 
mouth cannot return tliat way. 

\ 2. During or cyj-inmrs for steam-engines, 

o- and for blowing machines, and the b .ring of the 
h irking barrels of large pumps, -and other hollow 
cylAyders in which pistons are to work, is performed 
by nVjking the steel-cutters describe a cylindrical 
surface on the inside of the cylinder, whilst the cy- 
linder remains fixed. The first steam-engine cylin- 
ders in this country were of brass, or of a mixture of 
copper and tin ; this was the case with the cylinder 
of the steum-engine, erected in the early part of the 
eighteenth century, for lifting water from the col- 
liery of Elphinston in Stirlingshire. But, since that 
time, the construction of steam-engines, and the ma- 
nufactory of cast-iron, have been greatly improved ; 
the uses of both havq been much extended ; and cast- 
iron has now for a long time been the only material 
employed in making cylinders for steam-engines, 
and other large cylinders in which pistons are to 
move. 

In the boring of cylinders, the steel-cut ters are 
fixed in a cutter-head, which revolves with the bor- 
ing bar at the same time that it is impelled along the 
interior surface of the cylinder by u rack, with u pi- 
nion moved by a lever and weight as alreudy de- 
scribed. The axis or boring-bar, employed for 
cylinders, is a hollow tube of cast-iron, and has 
a groove passing til rough it : the length of this 
groove is proportioned to the length of the cylin- 
der to be bored. The cutter-head consists of two 
cast-iron rings, the first of which is accurately 
fitted on the boring-bar, which is turned truly cylin- 
drical, so that this ring may slide along the boring- 
bar ; the second ring is fixed round the first by 
wedges ; its diameter is proportioned to the diameter 
of the cylinder to be bored; on its circumference are 
eight notches to receive the steel-cutters, which are 
fixed in by wedges. The first ring is fixed on the 
boring. bar, so as to make the whole cutter-head 
move round with the boring-bar, by inruns of two 
small iron bars, which go through notches in the 
first ring, ami pass through the groove of the boring- 
bar, These small bars have each a round hole in the 
part which passes through the geometrical axis of 
the boring-bar; through these round holes there 
passes a bolt, which forms the end of the rack ; a key 
is put through the end of the bolt, which prevents 
the rack from being dravui back by the lever and 
weight ; and by this means, the rack impelled by the 
lever and weight pushes forward the cutter-head, 
which is at the same time revolving with the boring- 
bur : the connection of the rack and cutter-head be- 
ing round, and in the axis of motion, the. rack is 
thereby free from the circular motion of the cutter- 
head. Tin's mode of constructing the boring-bar 
was invented in the works of Mr Wilkinson, at the 
time when accurately bored cylinders came to be 
required in consequence of Mr Watt's improvements 
in the steam-engine. In the machines about to be 
mentioned, the cutters are made to advance by a 
train of wheels deriving their motion from the power 
that turns the boring- bar. 

Billingsley’* An apparatus of great merit was contrived and de- 

Machine. scribed in 1802 by Mr Billingsley, Engineer of the 
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ti^^jltroA»works, near Bradford. (See Rtpetiory Cflntiw”' 
Qf Artt, second series, Vol. II. p. 822.) In this me- 
thoa, the cylinder is plaeed withf its axis perpendi- 
cular to the horizou. The object of which is, first, 
that the boring-dust may fall out, and not remain on 
one side of the cylinder, wearing the cutters ; so that 
in this way the cylinder may be bored through with- 
out changing the cutters, by which means a more re- 
gular bore is obtained. Secondly, That the cylinder 
may not deviate from its cylindrical form by its own 
weight, a deviation which is found to take place In 
large and slender cylinders when laid on their side ; 
the vertical diameter being then less than the hori- 
zontal diameter. A similar loss of shape may happen 
to cylinders that are improperly wedged and strap- 
ped down for the purpose of being bored. In this 
method, the cylinder is fixed with screws by the 
flanges, where it is most capable of resistance, and 
the screws are disposed so as to press the cylinder 
equally all round. Thirdly, That the operation 
may be sooner completed, which is effected in con- 
sequence of less time being employed to fix the 
cylinders in this method. In the usual mode of pro- 
pelling the cutters described above, the attendance 
of a man is necessary to change the position of the 
bar on the axis of the pinion, and to raise the weight. 

This attendance is dispensed with in the machine 
under consideration, the mechanism for propelling 
the cutters being us follows. A leather strap passing 
over the boring-bar, communicates the revolving mo- 
tion of the boring-bur to a wheel, which communi- 
cates a slow motion by a train of wheels and pinions 
to an axis, bearing two pinions which work into two 
racks; these racks push the boring-head and cutters 
slowly forward on tile boring-bar, at the same time 
that the boring-head is revolving with the boring- 
bur. The velocity with which it is required that the 
cutters shall advance, varies as the diameter of the 
cylinder varies, the moving power remaining the 
same. And by altering the train of wheel-work, the 
cutters may be made to advance with any velocity 
required. 

Figs. 1, 2, 3, and 4, Plate XXXVI., are different Murray*, 
views of the machine for boring cylinders, invented 
by Mr Murray of Leeds. Fig. 1 . is an elevation, and 
fig. 2. a plan of the machine. W fig. 1. and 2. is the 
spur wheel, deriving its motion from water or steam, 
and communicating a revolving motion to the boring- 
bar. The toothed wheel A fig. 1. moves round with 
the boring-bar B on which it is fixed ; it gives motion 
through the wheels D andE, and to the screw S, whose 
threads act on the two racks, which racks are fixed to 
the cutter-head H, and revolve with it. The velocity 
with which the cutter-head is impelled along the 
cylinder, depends upon the number of threads of the 
screw in a given length, and on the proportions of 
the wheels A, C, D, and E to each other. By va- 
rying the velocity of the screw, the cutter-head may 
be made to move in either direction, up or down the 
cylinder- F is a pinion, whose axis ends in n square, 
which may be wrought by a key, so as to bring the 
cutter-head out of the cylinder, or push it home by 
the hand when that is required. 

The cylinder is fixed in its bed by screws passing 
through two iron rings, as represented at fig. 4. ; in 
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this way the cylinder is equally pressed in the differ- 
ent parts of its circumference. 

Fig. S. is a transverse elevation of the collar in 
which the end of the lmr at A, tig. 1. turns; X is 
the gudgeon in which the spindle X, tig. 1. turns. 
In fig. 3. are also seen the two apertures through 
which the two racks pass. 

By this machine also, the flanges are turned truly 
plane, so that the lid of the cylinder may fit on ex- 
actly. 

The patent granted in 1709 to Mr Murdoch, En- 
gineer, ltodruth, for new methods of constructing 
steam-engines (See Repertory of Arts, Vol. XIII.), 
contains some articles relative to boring. He em- 
ploys an endless screw, turned by the moving power; 
this screw works into u toothed wheel, whose axis 
carries the cuttcr-hcad ; and thismethod, he says, pro- 
duces a more smooth and steady motion than the 
usual mode of fixing the boring* bar immediately on 
the axis turned by the moving power. 

Another article in Mr Murdoch’s patent that re- 
lates to boring, is his method of forming the cy- 
linder and steam case. lie casts them of one solid 
piece, and then bores a cylindrical interstice, by 
means of a boring tool, made of a hollow Cylinder 
of iron, with steel-cutters fixed to its edge, and act- 
ing like a trepan. 

The chambers of brass pumps, whose diameter does 
not exceed a few inches, are fixed within iron rings, by 
means of screw s, in the manner described above when 
speaking of Mr Murray’s apparatus. The rings are 
made accurately cylindrical by turning, as is also the 
boring-bar. The boring-bar has four cross arms on its 
outer extremity, to one of which a handle is fixed, 
whereby a workman makes tile boring-bar revolve. 
The cutter-head is made to advance along the bor- 
ing-bar by a screw. 

li, BoRINCi THE BARRELS OF MUSKETS AND OTHER 
small arms. Rectangular pieces of iron are forged 
of a proper length and breadth ; these are heated in 
the fire, and the two long edges, which had been 
previously thinned off, are welded together on a man- 
dril. The barrel thus formed, is fixed by a screw on 
a carriage that moves in iron grooves ; this carriage* 
is propelled towurds the boring-bar by a rope which 
passes over pullies, and has a weight hanging from 
its end. The boring-bar is turned by the power of 
the some mill that turns the grinding-stones for po- 
lishing the outside of the barrels. (Set* Encyclo - 
ptdic — Planches — A rque busier ; and ltozier, Intro- 
duction i tux Observations stir la Physique, Tom* 
I. p. l/>70 Water is thrown on the barrels whilst 
boring from a trough placed underneath. After 
the barrel is bored, the interior surface of the 
bore is polished by the action of the boring-bar. 
The barrel is tried during the operation, by an iron 
gauge of an inch and u half in length, and of a dia- 
meter equal to the intended diameter of the musket. 
When the barrel is bored, it is held to the light and 
looked through, and if it contains any flaw, the 
place of that flaw is marked on the outside with 
thalk, and the barrel is put on the mandril again, 
and the defective place heated and hammered ; the 
workman also examines with a gauge, whether the 
barrel w crooked. When the bore bis no flaws, the 
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barrel then undergoes the operation of the grinding- 
mill, to the effect of polishing its exterior surface. 

Ilifled-barrels are put on a bench twelve loot long. 

The boring-bar is guided by a matrix or female- 
screw*, whose spiral curve is similar to the spiraL^’ 9 
the rifles intended to be made ; the boring-bar h£ing 
fixed to a male-screw, which passes through ylo fe- 
male-screw, and fits it exactly. The female-screw is 
fixed to the bench, and has four threads and as many 
furrows ; these threads, in general, return to the 
point of the circumference from which they set out, 
or make a revolution in the length of two feet. The 
mule-screw, which fits into the female-screw', has at 
one end an iron bar attached to it, by w'hich it is put 
in motion ; at the other extremity iB fixed the boring- 
bur, which passes through the barrel to be rifled ; the 
boring-bur has a cutter fixed in it, which forms a 
spiral furrow in the barrel when the screw is turned 
by the handle. The number of spiral threads in 
ritle-burrcls is from three to twelve. Sometimes the 
threads and furrows of the rifle-barrel are required 
to be in straight lines; in this case a straight lined 
matrix is used. In order that the threads may be 
placed at an equal number of degrees of the cir- 
cumference from each other, the bench is furnished 
with u brass plate, divided in the same way as the 
plate of the machine for cutting the teeth of clock- 
w heels. 

4. Bom vo or Portland stone, so ns to form Portland 
pipes. That kind of calcareous stone, culled by Stone# 
Geologists oolite, which is quarried for building 
at Portland, Bath, in the neighbourhood of the city 
of Paris and other places, admits of being cut with 
an iron blade, with sand and water, acting as a saw. 

The more compact limestones and marbles are also 
cut in this way, but not so easily. The other kinds 
of stone that can be squared for building, namely 
sandstone and granite, do not jicld to the saw', but 
are formed into the desired shape by the chisel and 
hammer. A modification of this mode of working 
Portland Stone, consists in forming it into pipes. 

The method of Sir George Wright, proposed in 
18 Ob, is as follows: A hole is drilled through the 
block of stone, in which a long iron bolt is inserted 
for the saw to work round as a centre; this bolt 
forms the axis of the cylinder which is to be taken 
out, and projects considerably beyond the block at 
both ends. Another hole is drilled in the intended 
circumference ; into thus the blade of the saw r is in- 
troduced. The frame of the saw is so disposed, that 
when it is wrought to and' fro, the blade is guided 
by means of the centre bolt so as to describe the in- 
tended cylindrical circumference. In this way a solid 
cylindrical core of stone is detached, und a cylin- 
drical cavity or pipe left in the block. Or the saw 
may be made to describe a circle without drilling a 
hole in the centre, by drilling a hole in the circum- 
ference, and fixing on the surface of the stone two 
metallic concentric rings, so that the hole shall be 
included in the interstice between the rings. The 
saw is then introduced into the hole, and being work- 
ed, it cuts in the circular path formed by the inter- 
stice of the rings. See Repertory ef Arts, second 
series, Vol. VIIL 

Mr Murdoch’s method, for which he obtained a 
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Portland patent in 1810, i? preferable in practice to the above 
Stone mouiipncd method* He employ a c> liivldcftl saw to 
Rocks. ** orm ti* l ‘ P J pc. A plug of wood i.i Kiseited in the 
^ centre of the intended pipe , this plug receives the 
lower end of a vertical spindle, longc, than the in- 
tended pipe; this spindle is squat* , and has sockets 
slicing on it. On the upper part of the spindle is a 
pulley or toothed* wheel, by which the spindle is 
made to revolve. Near the lower end of the spindle 
is a wheel, having a circumference like a hoop, three 
inches broad. The diameter of this wheel is som. what 
less than that of the pipe to be bored. It regulates 
the motion, and fits in the inside of a tube of metal 
attached to the spindle. The diameter of the tube is 
nearly equal to that of the intended pipe : its length 
is greater by two feet. On the lower edge of the 
tube is a rim of metal, so much thicker than the 
tube, that the groove cut in the stone by the rim, 
may admit the tube to move freely in it. This rim 
lias un edge like that of a stone-cutters saw, and 
performs here the office of a saw. The tube is 
caused to make u reciprocating circular motion 
round the spindle. There is a cistern placed above 
the tube, for the purpose of conveying a mixture of 
sand ami water into the cylindrical groove formed in 
the stone, whilst the machine is working. 

Stone pipes, made in the above described way, have 
been tried for conveying water in London. They 
were joined by means of Parker's cement, which 
consists of clay ironstone, burnt, and ground to a. 
fine powder. This was the best material that could 
bo got for forming the joints; but these joints crack- 
ed, and allowed the water to escape in consequence 
of the motion of the carriages on the streets under 
which the pipes were laid ; and the adventurers 
found that they “ had hewed out unto themselves 
broken cisterns, that could hold no water.’* 

:>. Bo king ok mocks, for the purpose of split- 
ting them by moans of gunpowder. We have al- 
ready treated this subject under Blasting, and 
shall only add here the mode of boring for this pur- 
pose practised in the mines of Germany. 

A boring bar of steel is applied to the stone by 
its lower end, whilst its upper extremity is struck 
with u hammer of two pounds in weight. The form 
of the lower end of the boring-bar is various ; some 
were formed like a swallow’s tail, ending in two 
points; this form is no longer in use. Another kind 
has the end formed by the intersection of two wedge - 
shaped edges, with a point at each corner, and one 
in the middle. A third kind 1ms the end composed 
of four pyramidal points, with cavities between 
them. A fourth kind, and which is that most fre- 
quently used, has the end in form of a wedge. See 
Rimnun, Bcrgvcerks Lexicon . Stockholm, 17 Tab. 
II. Three sizes of boring bars arc employed to 
make one hole ; the first is the shortest and thickest, 
the second is longer and less in diameter, the third 
is the longest, and the least in diameter. When a 
hole is to be made, a small opening is first formed 
with a pick in the place where the boring-iron is to 
be applied ; and all pieces of the rock are removed 
that might impede the action of the powder. Then 
the workman uses the first boring* iron, which he 
.drives with blows of the hammer till this boring-iron 
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ckn reach no farther; he then employs the second 
and third boring-bars in . like manner; after each 
stroke of the hammer, the boring-bar i* tamed round 
a portion of the circumference* The stone, pulveriz- 
ed by the action of the boring-bar, as it hinders the 
progress of the operation, must be removed irom 
time to time by means of an iron rod, terminated at 
right angles by a small round plate. From the dif- 
ferent diameter of the boring-bars, it follows that 
tile end of the hole is of a smaller diameter than the 
beginning. The depth to which the hole is bored is 
proportioned to the nature of the rock. It varies 
from 10 to 1.5 and 20 inches. When the rock is 
solid a great way round, a deep hole is not used, 
because the resistance at a considerable depth, in , 
such a situation, is too great ; so that the explosion 
does not split the rock round the powder Chamber, 
but acts upwards against the ramming, where it meets 
with less resistance. But if the rock be laid bare on 
one side, a deep hole is advantageous. Water is 
poured into the hole during the operation, to facili- 
tate the action of the boring-iron. When the hole 
is perpendicularly downwards, it is kept full of water; 
when the hole is driven from below upwards, no 
wuter can be used. The water must be taken out, 
and the hole dried, before the cartridge is intro- 
duced. The most frequent case is, tluit one man 
performs the work, holding the boring-iron in his 
left hand, and striking on it with the two pound 
hammer in his right. Sometimes two men are set 
to do the work, one holding the boring* iron, whilst 
the second strikes it with a hammer of 4 or 5 pounds ; 
this is done where it is required to make the hole 30 
or 36 inches deep. When a still deeper hole is want- 
ed, two men strike alternately with heavier hum- 
mers. 

6 . Homing of wooden impes, is done by means Wooden 
of a long auger, beginning with one of small dia-Pipcf. 
meter, and proceeding to employ successively spoou- 
forined augers of larger diameter. Notwithstand- 
ing the frequent employment of cast-iron pipes, some 
wooden pipes are still used for conveying water 
in London ; they are of elm, which is the kind of 
tree most frequent in the neighbouring country. A 
pipe is bored out of one trunk of elm, and the bark 
is left on. When a tree is to be bored, it is fixed 
on a carriage, with a rack on the under part. This 
rack fits into a pinion, whose axis passes through 
gudgeons on a fixed frame. On the axis of the pinion 
is a ratchet wheel, moved by two catches, which de- 
rive their motion fiom the wind or water power that 
turns the auger ; and the pinion is moved in a direc- 
tion that brings the tree towards the auger. See a fi- 
gure in the Encyclopaedia Britannica, Plate CCCXJX ; 
and in Belidor, Architecture If ydrauli(/ue t I I, 341. 

This apparatus is the same as the one employed in 
saw-milis. In the boring of pipes for the water- 
works in London, the tree is made to advance by 
ropes, which pass over a windlass wrought by men, 
whilst the auger is turned by a horsc-milh Wooden 
pipes are frequently bored by an auger having at iU 
outer end a wooden drift or handle, which is put in 
motion by the workman. The trees are placed on 
tressels, and there are also tressc Js of a convenient 
height that support the auger ; there i6 also a lathe 
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Bodng to turn one end of the tree conical, so as to fit into 
^ ' a conical cavity in the end of the adjoining tree, and 

thus form a joint water-tight. The end of the tree, 
which receives the adjoining pipe within it, has a 
surface at right angles to the axis of the pipe. Into 
this surface is driven an iron hoop, whose diameter 
is some inches greater than the diameter of the aper- 
ture of the pipe. This precaution prevents the tree 
from splitting when the conicul end of the next tree 
is driven home. When the tree is crooked, a bore 
is driven in from each end, and the two l/ores meet, 
forming an angle. An auger, whose stalk is formed 
spirally for some way up, is figured in Hailey's Ma- 
chines of the Society of Arts. The object of this is 
that the chips may be delivered without taking the 
auger out of the hole. 

There is a patent granted in I7£)6 to Mr Howell, 
Coalmuster, of Oswestry, for boring wooden pipes by 
a hollow cylinder, made of thin plates of iron, about 
an inch less in diameter than the hole to be bored. 
To one end of this cylinder is fixed a flange about a 
quarter of an inch in breadth, and one part of this 
flange is to be divided, so that, being of steel, a cut- 
ter is formed thereby. The object of this method is 
to bore out a solid cylinder of wood, capable of 
being converted into a smaller pipe, or of being ap- 
plied to some other use in carpentry. ( Repertory of 
Arts , Vol. IX.) This kind of borer is like tnc trepan, 
which is a hollow cylinder of steel, saw-toothed on 
the edge, and, when made to revolve rapidly on its 
axis, in the hand of the surgeon, it saws or bores out 
circular pieces of the flat bones of the head, (v.) 

BORN (Ignatius) Baron Von, Counsellor in 
the Aulic Chamber of the Mint and Mines at Vien- 
na ; of considerable eminence in the scientific world 
as p Mineralogist and Metallurgist, and a promoter 
of science ; was born of a family that had the rank of 
nobility, at Karlsburgh in Transylvania, in 1742 ; tnd 
died in 1791. He was educated in a College of the 
Jesuits at Vienna, and afterwards entered into that 
order, but continued a member only during sixteen 
months. He then went through a course of study 
in law at Prague, and afterwards travelled into Ger- 
many, Holland, and France. On his return to Prague, 
he engaged in the study of Mineralogy. 

The mines in the dominions of the house of 
Austria are very important, and give livelihood to a 
numerous population, more particularly in Hungary, 
Transylvania, and the Bannat, and in Sty ria and Ca- 
rinthia. Idria produces mercury ; Bohemia, tin and 
cobalt ; and the other metals are got in sufficient 
abundance, not only to supply the internal trade of 
the nation, but also for export, either in the form 
of raw metal, or manufactured into various instru- 
ments. A revenue accrues to the public Treasury 
from the mines in various ways. Some, as those of 
Schemnitz, Cremnitz, and Idria, are wrought on ac- 
count of government. A tenth part of the produce 
of .all mines wrought by private adventurers goes to 
Government as a royalty. Government has a right 
of pre-emption of all metals, and an exclusive right 
of buying all gold and silver, the produce of the 
country, at a stated price. The annual quantity of 
gold and Silve^got from the mines of Hungary and 
Tramylvabia, tm coined into money at the Mbit, 


during the reign of Maria Theresa, amounted in value Bom. 
to about L. 800,000 Sterling. The mines in other V ^Y"" 1 
parts of the dominions produced likewise a consider- 
able quantity. Maria Theresa, seeing their import- 
ance, did much for the regulation of the mines ; amL^' 
with a view of diffusing the knowledge of Mineral w^y 
amongst the nobles, many of whom were proprierors 
of mines, she had lectures on that science delivered 
in the Universities. The administration of the re- 
venue arising to Government from this source, is 
conducted by a Board composed of Managers, Over- 
seers, Assnyers, and other Officers, who are brought 
up in the knowledge of Metallurgy and Mineralogy, 
and reside at the mines. The operations of these 
functionaries are under the control of the Aulic 
Chamber of the Mint and Mines at Vienna, which 
keeps a set of books where all the transactions rela- 
tive to the mines, and their situation and state, 
are digested and registered. An administration 
thus constituted offers a field of some preferment. 

Von Born chose to devote himself to this line of 
life, and was received into the department of the 
Mines and Mint,at Prague in 1770. 

About this time he met with on accident which 
nearly proved fatal. In the course of a mineral ogi- 
cal journey through Transylvania, he came to Felso- 
Banya, where, the gang is rendered brittle and de- 
tached from the rock, by exposing it to the Haines 
of wood heaped up in the mine and set on fire. 

Having gone into the mine soon after the combus- 
tion had ceased, and .whilst the air was hot, and 
charged with arsenical vapour, and returning through 
a shaft which was occupied by a current of this 
vapour, he was deprived of sensation for fifteen 
hours, and, after recovery, continued long to suffer 
from a cough and general pain. Some time after 
this accident, he was affected with violent colics, 
which a large dose of opium removed, but left him 
with a numbness of the lower extremities, and lame 
in the right leg. In the latter part of his life he 
was deprived of the use of his legs. All these cala- 
mities, which, however distressing, did not repress the 
activity of his mind, were considered as the conse- 
quences of the arsenical fumes he had inhaled at 
Felso-Banya. 

One of the chief objects of bis exertion was to in- 
troduce Amalgamation in Hungary, in place of 
smelting and cupellation heretofore used in that 
country, for extracting silver from the ores. Pliny 
and Vitruvius speak of the use of mercury in col- 
lecting small disseminated particles of gold. On the 
arrival of the Spaniards in America, the Peruvians 
extracted the silver from the ore by smelting-fur- 
naces, exposed to the wind on the tops of hills. The 
uicksilver mines of Guancabellica in Peru were 
iscovered in 1563, and three year* thereafter the 
Spaniards began to employ amalgamation. Alonzo 
Barba, an Andalusian, farther improved the process 
by the addition qf beat. Amalgamation had been 
practised in Europe for collecting silver and gold 
when they existed in visible metallic particles, but 
ntft in the case of ores where the gold and silver are 
invisible, even with the aid of a microscope. Soon 
after its application to ores in America, an attempt 
was made by a Spaniard to introduce this operation 












Bon. far extracting eilver front the ores in Bohemia, but 
' without success. GeJJert, Walerius, and Cramer* 
had written against the use of Amalgamation when 
applied to ores* But Von Born, seeipg iUi advantages, 
particularly in the saving of fire-wood, which had 
become scarce in many parts of Hungary, set about 
examining the accounts given by authors of the dif- 
ferent processes used in Mexico and Peru ; repeated 
these processes experimentally, first in the small 
way, leaving out the ingredients that a knowledge 
of the chemical action of bodies showed to be 
unnecessary ; afterwards he had the process car- 
ried on in the great way for several months near 
Schemnitz, under the inspection of Ruprecht. At 
this time he published his book On Amalgamation* 
It contains a history of Amalgamation, and extracts 
from different authors describing the South Ameri- 
can methods. This occupies nearly one half of the 
volume. He then gives the chemical theory of ope- 
ration in its different steps, describes the method he 
had adopted at Schemnitz, and gives figures of the 
machinery employed. 

Von Born met with much opposition in his attempts 
to introduce Amalgamation. lie says that some book- 
learned Chemists, who never had handled a retort, 
and some Mine-Overseers, when he first sc^about his 
experiments, declared that it was impossible to ob- 
tain silver by that method. After he had succeeded 
in getting silver from the ore publicly at Vienna, bis 
detractors came forward with doubts and long calcu- 
lations, showing that the process was inferior to that 
already in use. At last his process was tried suc- 
cessfully in the great way by orders of Joseph 11. ut 
Schemnitz ; and then the calculators and doubters 
shrugged up their shoulders, saying, “ It is only the 
old Spanish process of Amalgamation.” 

Ilo obtained from the Emperor an order that his 
method should he employed in some of the mines 
belonging to Government, and that he should receive 
a third part of the savings arising from the improve- 
ment during the first ten years, and four per cent< of 
this third part of the savings for the next twenty 
years. 

He was a Satirist, without possessing the qualities 
of style that are necessary to attain a high rank in 
that class of writers. The Staats Peruche , a tale, pub- 
lished without bis knowledge in 1772, and an attack 
on Father Hell, the Jesuit, and King's Astronomer 
at Vienna, are two of his satirical works. The sati- 
rical description of the Monastic Orders , written in 
form of an academic inaugural dissertation, entitled 
Monachologia , is generally ascribed to Von Born. 
In this piece the Monks are described in the techni- 
cal language of natural history. Von Born, however, 
was not deeply versed in the phraseology of Lin- 
naeus ; and it is the opinion of some good judges of 
the subject, that the language at least was furnished 
by Hermann, Professor of Medicine in the Universi- 
ty of Strasburg, 4 and author of the very ingenious 
work on the mutual affinities of animated beings, 
entitled, Tabula Affinitatum Animalium Commen- 
tary illustrata . But although the technical lan- 
guage may not be Von Born's, the sentiments 
are such as he was known to profess ; for the to* 


great a favourite With him, that he found 
room for invectives against the' monks even in his 
book On Amalgamation . The Monks in the Aus- 
trian dominions were not then in a situation to 
obtain redress against this lampoon ; for it was pub- 
lished in 1785, when Joseph 11. had suppressed many 
of the Monasteries in different parts of his dominions, 
and transferred their property into his treasury, al- 
lowing but a scanty sum for the subsistence of the 
members of these communities. 

Von Born was well acquainted with Latin, and the 
principal modern languages of Europe. He also 
possessed information in many branches of science 
not immediately connected with Metallurgy and Mi- 
neralogy, which were his professed pursuits. He had 
a good taste in the graphic arts, and his printed 
works are ornamented in a neat manner with vig- 
nettes illustrative of the subject. 

His inclination led him to engage in politics; and, 
in particular, he took an active part in the political 
changes in Hungary. After the death of Joseph, 
the Diet of the States of Hungary passed a great 
many acts, rescinding the innovations, of that schem- 
ing Ruler, which tended to force upon them Germau 
Governors and laws, and even the German language. 
This Diet conferred the rights of denizen on several 
persons of distinction who had been favourable to the 
cause of the Hungarians, and. amongst others, on 
, Von Born. At the time of his death, he was em- 
ployed in writing a historical work in Latin, entitled, 
Fasti Lcopoldiniy probably relating to the prudent 
conduct of Leopold II., the successor of Joseph, to- 
wards the Hungarians. 

He was of a middle size, slender made, and dark 
complexion ; his eye was penetrating and his counte- 
nance agreeable. His constitution was delicate even 
before his accident. He was a pleasant companion 
and fond of society. He lived in splendour, and his 
house at Vienna was resorted to by scientific men of 
all nations. It is likely, that his profits from the pro- 
cess of amalgamation were not considerable; at least, 
they were not sufficient to put his fortune to rights, 
as liis affairs, at his death, were in a state of insol- 
vency. His family consisted of a wife and two 
daughters, who survived him. See Townson s Tra- 
vels in Hungary , and Pezzii, Ostreich Biograph ien , 
1792. 

The following is a list of his published writings, 
and of the works of others which he edited : 

Lythophylacium Borneanma , 1775, 8vo. This is a 
Catalogue of his collection of minerals, which col- 
lection he afterwards sold to Mr Grevillc, and it 
forms a part of the magnificent Greville Collection of 
Minerals, purchased from the heirs of that gentle- 
man by Parliament, and deposited in the British 
Muspuin. This Catalogue is arranged according to 
the system of Cronstedt, with the nomenclature of 
Linnaeus. 

Index rerum naturalium Mused Ccesarei Vindo - 
bonensis . Pars. 1. Testacea, V indob. 177 8, fo). maj. 
This splendid volume, which contains the description , w 
and figures of the shells in the Museum at Vienna, 
was composed by order of the Empress Maria The- 
resa* The shells arc arranged according to the 
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method of Linnaeus. Von Bern’s Icndwledgc in this 
■" department of Natural History was not profound, so 
that, ho needed some assistance in composing the 
work. The shells only are described ; of the animals 
to which they belong little is said. Joseph II. coming 
to the throne, and being fully occupied with a mul- 
titude of innovations and vast schemes for the ag- 
grandizement of the House of Austria, the project of 
continuing the work, so as to form a description of 
the whole Museum, was laid aside. 

On ihc Amalgamation of Ores containing Gold 
and Silver, in the German language, published in 
■Mo, in J78(>. Of this work something has been al- 
ready said above. There is a translation o r the work 
into English, by Itospe, a Hanoverian, once Pro- 
fessor at Hesse Cassel, and who afterwards resided 
in Britain, where he w r as sometimes employed as 
a viewer of mines. 4 

Catalogue me.thodiqne ct raisonnf dr la Collection 
des Fossil es de Mademoiselle Kiev nave dr Baal), a 
Vienne, 8vo, 1 79<>- This catalogue is drawn up so 
as to form a system of mineralogy, each species 
of mineral being carefully described, and arrang- 
ed systematically. It was well esteemed, and cited 
by mineralogical writers in its time, but lms been 
superseded, like other treaties, by more recent 
works, on account of the great additions that have 
been continually making to the science. 

He edited the Jesuit Podu'a description of the 
machines used in the mines of Schenmitz. 

Fcrbcrs Letters from Italy ; v. ere written to and 
edited by Von Born. Berber and he were in habits 
of great intimacy ; and, Berber in return, published 
the letters that Von Born addressed to him, during 
his excursion in Transylvania, \c, in 1770 ; en- 
titled Uricfe uber mineralogische gegenstande anj 
seiner reisc dunk das Tenwsxvarcr Bannat , Siehcn - 
bur gen. Obey und Nieder Hnngurn . Brankf. 1 77^- 
To this work is prefixed a well engraved portrait of 
Von Born. There is an English version by Raspe, 
and a Branch one, with notes, by Monnct. 

He lent his assistance tO'the first three volumes of 
a work published in German, entitled Portraits of 
Learned Men and Artists, natives of Bohemia and 
Moravia . 

There are some papers of his in the Abhandlungen 
der ISohmhcher gescllschajl den IV is sen sch often . 

The Transactions of a Private Society at Prague, 
in Bohemia, for the improvement of Mathematics, 
Natural Ilisiury, and the Civil History of the coun- 
try, contains several papers written by him. He 
was the founder of this society. 

lie published an annual periodical work in Ger- 
man, entitled The Philosophical Transactions of the 
Masons Lodge of Concord at Vienna . This masons' 
lodge, of which Von llorn was the founder and patron, 
employed a part of its meetings in scientific pursuits. 
This, as well as other societies of a similar nature, was 
tolerated by Joseph II. for some time ; but he after- 
wards imposed restraints that caused its dissolution. 
Von Bor.i was also a zealous member of the Society 
of Illuminati ; and when the Elector Palatine of Ba- 
varia * 'ip,i«essed the masonic societies in his do- 
minions, Von Born being a member of the Acadcngr 
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of Sciences of Munich, was required to declare, within Bora 
eight days, whether he would withdraw from the ms- . I 
sonic societies. He returned an answer, in which he 
praised the principles of the free-masons, and resign- 
ed his place in the Academy, by sending back his 
diploma. 

He wrote some articles in the German work 
published by Trebra, mine-director at Zellerfeld in 
the Harlz, entitled, a System of Instruction in the 
Art of Working Mines, 4t<>. Also, Observations in 
support of the Metallization of the Alkalis , in Crell's 
Annals , 17.90, 1791. Ruprecht and Tondi thought 
at that time that they had reduced the alkalis 
and barytes to a metallic state, by the strong 
heat of a furnace urged by bellows ; but it was 
afterwards found that the metallic substance thus 
obtained wra*> phosphate of iron, proceeding from 
their crucibles and fluxes. Sir Humphry Davy was 
the first who obtained any of the alkaline class of 
bodies in a metallic state ; aigl this he accomplished 
by the intros ' heat excited by a galvanic battery, 
nanny years after the time here spoken of. 

U cl alio de Aurilegio Duciev Transalpincc , 178.9, in 
the Nova Acta Academuc Xatura * Curinsorum, Tom. 

VIII. p. <);. This is an account of the method em- 
ployed in TransilvamV. in collecting gold from the 
sand of the rivers. The auriferous sand generally 
contains iron, attractable by the magnet. It is w ashed 
on a sloping board seven feet long and three feet 
broad, covered with a woollen cloth, having a dish- 
shaped cavity at the upper end, and inclined to the 
horizontal plane at an angle of 20 or 25 degrees. Only 
a very scanty livelihood can be gained by this employ- 
ment. It is carried on by the poorer classes of the 
country people, and in some districts by bands of 
the people called Gipsies. The King’s Collec- 
tors buy the gold from the gold washers at a stat- 
ed price, to the amount of more than 800 pounds 
weight annually. (y.) 

BORNEO, an Island forming part of the Great East Gonrra! 
Indian Archipelago. Next to New Holland, which may Demip- 
be considered as a species of continent, it seems in- tl0lk 
disputably the largest in the known world. It reaches 
from about 7° north to 4“ south latitude, and from 109° 
to 1 1 8° east Ipngitude. Its length may be estimated at 
750 miles, its greatest breadth at tfOO, and its average 
breadth at 350. It exhibits the usual insular structure, 
a mass of lolly mountains in the centre, sloping gra- 
dually down to level and alluvial tracts along the sea 
shore. It is watered by many fine rivers, of which those 
of Borneo 1 'roper, Banja r Massin, and Passir, are na- 
vigable for more than fifty miles above their junction 
with the sea. All these rivers arc understood by Dr 
Leyden to be derived from an immense lake in the 
interior, culled the Sea of Manilla. It is more pro- 
bable that they all rise from the mountainous district 
of greatest elevation. The interior of Borneo is co- 
vered wiih jpunense forests, filled with wild ani- 
mals, particularly oran-outangs. A great part of 
the coast is marshy, so th.it it is in portions only that 
it displays the exuberance of tropical fertility. Of all 
the East Indian islands, Borneo ranks lowest as to ci- 
vilization and improvement. Nothing, perhaps, haa 
tended so powerfully to check its progress as the 
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■olid and unbroken form of it* eouts, dertitate of 
those large bays or inland seas, which have always 
proved the nursery of commerce, # - ■. 

The Portuguese discovered Borneo in 1 *j?6, though 
the superior wealth promised by tlu$ v Spice JsJands 
made it attract comparatively little attention. Yet 
they, as well as the Spaniards, the Dutch, and the 
English, formed establishments on different parts of 
the coast ; but the small force defending them, and 
the fierce animosity of the natives, made their tenure 
generally of very short duration. The physical struc- 
ture of Borneo, the vast forests, mountains, and 
jungles of the interior, obstruct communication be- 
tween the different parts of its coast, as completely 
as if an extent of sea had intervened. It is thus split 
into a number of petty districts, entirely detached 
from each other, and which cannot be satisfactorily 
described, unless in detail. We shall consider, there- 
fore, in this manner, the principal states, beginning 
with Borneo Proper, and thence making the circuit 
of the Island ; after which, we shall attempt some ge- 
neral views of its population and commerce. 

Borneo Proper occupies the northern coast, and 
is reckoned a state of great antiquity. The soil is 
comparatively fertile, supplying rice sufficient for the 
consumption of the inhabitants, as well as most of 
the camphire for which the Island is celebrated. The 
city, called also Borneo, is built upon alluvial ground, 
about ten miles above the mouth of the river of the 
same name. It is compared to Venice : canals are con- 
ducted through every street, and all business is con- 
ducted in boats, usually rowed by women. The houses 
are built upon posts, and ascended to by ladders. The 
river is navigable for large vessels considerably above 
the town ; but there is a bar at its entrance, over 
which there is scarcely a depth of seventeen feet at 
high water. The Sultan is treated with those marks 
of peculiar respect which in this part of the world 
usually indicate an ancient dynasty ; but the chief 
power rests in the council of the nobles. This state 
has little communication with Europeans ; the Eng- 
lish, who were accustomed to deal to a small extent 
in piece-goods, have in a great measure discontinued 
this traffic. The commerce of this city and district 
is almost entirely engrossed by the Chinese, * who 
bring annually from Amou four or five junks, of 
about 500 tons burden. As the neighbourhood 
abounds in excellent timber, they frequently build 
their junks here, and carry them away loaded with 
the commodities of the country. 

On the eastern coast of Borneo, Mangedava and 
Pappal are populous, fertile* and well watered dis- 
tricts. Malloodoo possesses these advantages in a 
still superior degree, and grows also a large quanti- 
ty of rattans. Tiroon produces sago in abundance, 
and birds nests more copiously than any other part 
of the eastern Archipelago. None of these states, 
however, are much frequented by, or known to, Eu- 
ropeans. 

The chief state on the eastern coast is Passir, si- 
tuate about fifty miles up a river of the same name. 
This district is very low and fiat ; and, were it not 
.cooled by the sea breezes, would be Intensely hot* 
Being marshy and filled with woods, it is extremely 
unhealthy. The town is said not to contain above 
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fiOO wooden bodies, which ufe built along the river. 

The Sultan has a palace and wooden fort, along 
northern bank. The people of Ptossir have an ex- 
tremely 'bad reputation as to their conduct in mer- 
cantile transactions. They use false weights and 
measures, — manufacture counterfeit article*,— and 
embrace, in short, every opportunity of cheating 
that offers. The English East India Company ma de 
an attempt, in 1772, to establish a factory here, but 
it did not succeed. 

Banjar Massin is the principal state on the south- Son them 
ern coast of Borneo ; like the others, it owes its pro- C***st. 
sperity to a large river, on the banks of which it is 
situate. This river is five or six Ihthoms deep; 
but, unfortunately, the bar does not allow above 
12 or 13 feet of water, and requires the aid of the 
tide to produce even that depth. Ships, however, 
may anchor in the port of Tornbangou or Tombor- 
mo, near the mouth of the river, where they are well 
supplied with water and provisions. Banjar Massin, 
in 1780, was estimated to contain a population of 
8500 Mohommedans, chiefly Javanese, with a con- 
siderable proportion of Bugis, Macwsars, and Ma- 
lays. The Chinese are also pretty numerous. The 
Sultan resides at Martapura, about three days’ jour- 
ney up the river, to which he is attached, by the 
circumstance of its being on uncommonly fine hunt- 
ing station. 

The district of^Banjar produces gold and dia- 
monds, both of superior quality to those found in 
other parts of the Island. Pepper is so abundant, 
that, in a commercial view, it may be considered as 
the staple commodity. The iron is very excellent, 
and peculiarly fit for steel ; though Dr Leyden as- 
serts, that the inhabitants do not, themselves, un- > 

derstand the art of manufacturing it. 

In 1700, the English East India Company formed 
a settlement at Banjar Massin. A rage then pre- 
vailed for multiplying establishments, and the pre- 
sent one was soon so far extended, as to equal that 
of Calcutta. But the expectations of extensive trade, 
which prompted to 6uch an enlargement, were, in a 
groat measure, illusory ; a thousand tons of pepper 
being the most valuable article drawn from the set- 
tlement, Before, however, the Company could be 
fully aware of its unproductive nature, this settlement 
was brought to a premature end. An attack was made 
by the natives on so great a scale, and with such fury, 
that, though repulsed, it seemed to leave no choice, 
but the immediate evacuation of the factory, without" 
even removing the stores. The damage sustained on 
the occasion is estimated at 50,000 dollars. 

Succadana, or, as l)r Leyden calls it, Sacadina, Western 
was anciently the most powerful state on the western Cwtf t. 
coast of. Borneo. The Dutch began to trade there 
in 1604, but they soon after attached themselves, in 
preference, to Sambas. In 1623, they abandoned 
their factory at Succadana. In 1 786, they united 
with the Sultan of Pontiana in an expedition against 
this place, which they took and entirely destroyed. 

It appears to have been since rebuilt, but is entirely 
in the bands of the Malays, and scarcely ever visited 
by Europeans. 

Pontiana is a state of very recent origin, but it 
now exceeds, in wealth and power, all others upon 
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Horitro. the western coast of Borneo. This distinction it 
owes to the wisdom of the Arab Prince by whom it 
was founded. He renounced, from the first, the 
pernicious policy, almost universal in these petty 
states, of embarking in trade, and monopolizing its 
principal articles, lie confined himself to his pro- 
per functions, of dispensing justice, uml securing 
protection to all, of whatever country or religion, 
who resorted to his dominions. Under this salutary 
policy, Pontiana soon rose to be the greatest cm* 
poriuni in those seas. It is situate on a large river, 
called, formerly, Laua, and the country behind pro- 
duces diamonds the most abundantly of any district 
in Borneo. The Dutch established a factory here 
in 1776’, and maintained ever after a good under- 
standing with the Sultan. In 1813, after the Bri- 
tish force had taken possession of Batavia, that Prince, 
dreading an attack from Sambas, solicited the pro- 
tection of a British garrison, which wus immediately 
sent; and he afterwards assisted our troops in the 
reduction of Sambas. 

Momparwa, situate a little to the north of Pon- 
tiana, is the best market for opium upon this coast. 
The city lies 19 miles up the river; the entrance 
of which is obstructed by a bar, and by several 
smull Islands. This is probably the same district 
culled Mattan by Dr Leyden, who says, that the 
King possesses the finest diamond in the world, for 
which a high price was offered by the Dutch, which 
he refused to accept. 

Sambas is situate about 3Q miles up the river of 
the same name. Like most other towns in Borneo, 
it is built of timber and bamboos, and raised by stakes 
above the swampy foundation. Sambas has been 
always a powerful state, but for sometime past, has 
devoted itself so entirely to piracy, as to render its 
existence scarcely compatible with that of its civi- 
lized neighbours. Upon this principle, the British, 
in 1812, undertook an expedition against it; but 
they were repulsed with great loss in the attack, and 
suffered still more from the malignant influence of 
the climate. In the following year, however, a new 
expedition was undertaken under Colonel Watson, 
who, on the 3d of July, carried tho fort by storm, 
and obliged the Kujah to retire into the interior of 
his dominions. We presume, however, that both 
SambasS and Pontiana have been evacuated by the 
British troops, in consequence of the recent treaty 
with Holland. 

On a general view of the state of culture and ci- 
vilization in Borneo, Mr Hamilton estimates the po- 
pulation at 3,000,000, which we should suppose to 
be rather above than under the truth. The interior 
is entirely occupied by a native race, called various- 
ly, according to the parts of the Island which they 
inhabit, Dayak, Idaan, and Tiroon. Those which 
subsist by fishing, are commonly called Biajoos. 
The appellations of Horaforas and Maroots, have 
also been applied to these races. The whole may be 
considered as one, almost savage, and nearly similar 
to that which occupies- the interior of Sumatra. 
Some, indeed, cultivate the ground, — some display 
considerable industry in fishing, — and a few employ 
themselves in collecting gold ; but their institutions, 
in general| indicate the very rudest state of human 
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Society. It has been strongly reported, that they 
devour the flesh of their enemies ; an assertion not ' 
noticed by Dr Leyden, and which has, in many in- 
stances, been made without foundation. Ail ac- 
counts agree, however, as to the existence of ano- 
ther truly savage custom, by which every man is de- 
barred from the privilege of matrimony, till he has, 
with his own hand, cut off’ the head of an enemy. 
Those, therefore, who are desirous of entering into 
that state, form themselves into what Dr Leyden 
calls head- hunting expeditions. They make an in- 
road into the territories of a neighbouring tribe, and 
if their strength appears sufficient, endeavour to 
effect their object by force ; if othcrw isc, they conceal 
themselves behind thickets, till an unfortunate indi- 
vidual passes, whom they can make their prey. 
Some are also said to immolate human victims on the 
altars of their divinities. 

The inhabitants of the towns along the const 
consist chiefly of that race so universally diffused 
through the Indian Islands, under the name of Ma- 
lays. This name, to an European ear, lias usually 
suggested every extreme of perfidy and atrocity. We 
have perused, however, a very different estimate of 
their character, formed by an intelligent gentleman, 
who spent several years in this part of India. He de- 
scribes them as honest, frank, simple, and even gen- 
tle in their manners, decidedly superior, in a moral 
view, to the degenerate Hindoos. The sanguinary 
deeds, which have exposed them to so much re- 
proach, he ascribes to a proud and almost chivalrous 
sense of honour, which makes them regard blows 
or any similar personal insult, as an offence only 
to be expiated by blood. The course and unfeel- 
ing treatment which they often experience from 
Dutch and Chinese masters, drives them to these 
dreadful extremities. Piracy, however, is a \icc 
of which this race cannot be acquitted ; and the 
western coast of Borneo, situate on the great naval 
route to China, may be viewed us tho grand field 
for its exercise. To a poor and hardy race, who see 
half the wealth of Asia passing along their shores, 
the temptation is almost irresistible. Like the Arabs, 
they have formed for themselves a code of morality, 
in which plunder is expunged from the list of vices. 
Yet, though individually brave, they possess no skill 
or discipline, which could render them formidable to 
an European crew. The cowardice of the Lascars, 
by whom Indian trading vessels are usually navigat- 
ed, is the only circumstance which has made our 
trade suffer so severely from their ravages. 

Next to the two classes above enumerated, the 
most numerous are the Chinese. These, by the 
gentleman above alluded to, are considered us the 
most valuable subjects whom an uncivilized state can 
receive into its bosom. The difficulty of finding 
subsistence in their own country, has Jed them to 
emigrate in vast numbers into Borneo. Nothing, ~ 
perhaps, except the law which prohibits females 
from leaving the empire, could have prevented this 
almost unoccupied Island from being entirely filled 
with a Chinese population. From this circumstance, 
however, the colonists are composed entirely of men 
in the vigour of life, and of the most enterprising 
and industrious character. Their chief settlement 
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19 At Sambas, on the western coast* where the tim- 
bers cannot bo estimated at less than 30,000, com- 
posing a sort of independent state. Their almost 
sole occupation is that of extracting ;*he gold, 
which abounds upon this coast* It is found in 
alluvial soil, and is purified by the simple pro- 
cess of passing a stream of water over the ore. 
The processes employed for this purpose are daily 
improving, and it is conceived that the produce here 
and at other quarters, will be sufficient to remove 
all future apprehensions of the East proving a drain 
upon the gold of Europe. 

The Commerce of Borneo, though not equal to its 
extent and natural capacities, is by no means incon- 
siderable. Gold is its principal export. Mr Milburn 
estimates the annual quantity exported at 200 peculs, 
or 2(3,000 lbs. avoirdupois, which would coin into up- 
wards of 900,000 guineas. Like some other commo- 
dities, it is divided, by a grotesque scale, into three 
kinds, called the head, the belly, and the feet; the first 
being the best, and the two others gradually dimi- 
nishing in value. Cainphire is exported to the ex- 
tent of 30 peculs (3990 lbs.), all to China, where it is 
more esteemed than that of Sumatra. The singular 
Chinese luxuries of beech rle mcr , or sea slug, and 
edible birds' vests, are found in Borneo, as over all 
the Indian archipelago. Pepper to a considerable 
amount, canes and rattans of various descriptions, 
sago, and a little tin, complete the list of exports. 
The chief import is opium to a very great extent, 
with piece-goods, hard- ware, coarse cutlery, arms, 
and toys. By far the greater proportion of the trade 
is in the hands of the Chinese. 

Leyden’s Description of Borneo , in the Asiatic 
Journal; Hamilton's Gazetteer; Milburn’s Oriental 
Commerce; MS. of a Gentleman long resident in 
India. (»•) 

BORROMEAN ISLANDS. Not far from the 
south-east termination of the Alps, there is a lake call- 
ed Lago di Locarno, or Lago Maggiore, extending 
above fifty miles in length, by five or six in breadth. 

It contains several islands, among which arc, the 
isola Bella and Isola Madre, situate iu a largo bay 
towards the west, and designed the Borromean 
Islands. Towards Switzerland, the lake terminates 
in a canal, which is of much utility for commercial 
purposes ; and near Cesti, which is ten leagues from 
the city of Milan, it discharges itself into the river 
Ticino, with a current rapid and dangerous to the 
navigation of small vessels. The Borromean Islands 
lie about fifteen miles distant by water from Cesti, 
and the passage to them displays a succession of 
curious and interesting objects, some of which are 
connected with their own history. Among these 
may be named a colossal bronze statue of San Carlo 
Borromeo, above the small town and port of Arona, 
which is sixty feet in height, and stands on a pedes- 
tal of proportional dimensions. This gigantic image 
was cast at Milan, and brought hither in pieces. 
The Borromean Islands are of inconsiderable size, 
but the artificial decoration they have received, has 
been the admiration of spectators since the middle 
of the seventeenth century, when both were barren 
and unprofitable rocks. About this time Vitaliano, 
Count Borromeo, a nobleman of illustrious descent, 


and .Sl itter-General of the Ordnance to the King ltarraufratf 
of Spain, resolving on tlieir embellishment, directed 
that they should be covered with earth from the ' 
neighbouring banks of the lake. His injunctions 
were fulfilled, and, at an immense expence, the Islands 
were converted into two gardens. Isola Madre ap- 
pears in ten successive terraces, rising one hun- 
dred and thirty feet above the level of the water, 
each regularly decreasing in size from the base to 
the summit, which is an oblong surface, seventy feet 
by forty in extent, paved and surrounded by a ba- 
lustrade. The whole are environed by gigaotic 
marble statues of gods, goddesses, and horses, or 
other figures ; and the walls arc clothed with the 
finest fruit trees and evergreens, many of which be- 
long to the southern climates. There is, besides, a 
magnificent palace towards the west end of the Island, 
close to the lake, which almost washes its walls. It 
is built on arches, which arc formed into grottos, 
with a floor of Mosaic, representing various objects, 
and decorated also with shell-work and marble. The 
palace itself, contains a profusion of marbles and 
paintings, and some flower-pieces, executed on 
marble, have been particularly admired ; as also busts 
and statues. At the angles of the garden, which 
has a southern exposure, there are two round towers 
with lofty chambers adorned with red and white 
marble ; and in the vicinity are groves of laurels, 
orange-trees, lofty cypresses, and other odoriferous 
plants, rendering it a delightful retreat. But much 
of the embellishment is lost by the immediate neigh- 
bourhood of a miserable hamlet. 

Isola Madre, which is the larger of the Islands, is 
between one and two miles from Isola Bella; it con- 
sists of a superstructure of seven terraces, apparently 
lower, but not less beautiful than the other. However’, 
it is of equal height in reality ; the base being a per- 
pendicular rock, rising considerably out of the wa- 
ter, and on that account not having required so 
much covering. Here also there is a palace em- 
bellished with paintings and different ornaments ; 
and in the gardens are groves of citrons, cedar, and 
orange-trees, besides a summer-house close to the 
lake. But all the decorations, as before, are necessa- 
rily on a limited scale from the size of the Island ; 
and it excites the wonder of the spectator, that in 
a space so restricted, so much has been done. Phea- 
sants were formerly bred in this Island, a9 they were 
deterged by the vicinity of the water on all hands 
from attempting to escape. There were some hy- 
draulic exhibitions in IsoJa Bella, and large cisterns 
or reservoirs to preserve them in action. When any 
foreign Prince visited these Islands in the night, or 
resided upon them, they were illuminated with va- 
rious coloured lights. Their decorations were not 
only completed at an enormous expence, but to keep 
them in the same state since H>71, about which time 
they seem to have been finished, the charge has 
proved equally great.* They are frequently called the 
“ Enchanted Islands.” Kcysler, a learned traveller, 
says, u these two Islands can be compared to nothing 
more properly than two pyramids of sweetmeats, 
ornamented with green festoons and flowers.” And 
a later tourist, Coxe, who burrow's largely from him, 
in speaking of the Isola Bella, observes, “ if anything 




Borwmeao justly gives this Island the appellation of enchanted, 
Island* jt i 8 the prospect from the terrace. The gradual di- 
Boswcll. ntinuiion of the mountains, from the regions of eter- 
^*^f***r nai snow to the rich plain ; the sinuosity of the lake ; 

its varied banks ; the bay of Marzozzo, bounded by 
vast hills ; the neighbouring borough of Palanza, and 
more distant view of Laveno, the numerous villages, 
the I sola Madre, and another Island sprinkled with 
fishermen s huts, form a delightful assemblage.” 

These Islands, after passing from the family of 
Dorromeo, appear to have come into possession of 
the Emperor of Germany. More recently, both of 
them, together with the western coast of the builliagc 
of Locarno, are said to have been ceded by the 
Empress Maria Theresa to the King of Sardinia, in 
consideration of the assistance she had derived from 
him. The whole lake is environed by hills, covered 
with vineyards, and interspersed with summer-houses; 
beautiful rows of trees traverse its banks, and the 
scene is still farther embellished by cascades falling 
from the mountains. (s.) 

BOSWELL (James, Esq. of Auchinlcck, in the 
county of Ayr), whose life of Dr Samuel Johnson 
entitles him to a place among those who have con- 
tributed to the great stock of intellectual wealth, was 
the eldest son of Alexander Boswell (styled Lord 
Auchinlcck), one of the Judges of the Supreme 
Courts of Session and Justiciary in Scotland. He 
was born in die year 17*0; and, having received 
the rudiments of his education, partly in his father's 
house, and partly at Mr Mundell's school in Edin- 
burgh, successively prosecuted his studies at the Uni- 
versities of that city and of Glasgow. He was des- 
tined by his father for the Scottish bar ; a pursuit 
with which his own inclinations did not much accord, 
and in place of which, he would gladly have substi- 
tuted one of greater activity and enterprise. His 
father’s wishes, however, and his own sense of filial 
duty, prevailed ; and, as the study of Civil Law, at 
one of the foreign Universities, was then included in 
the most liberal plan of education for a Scottish Ad- 
vocate, it was determined that Mr Boswell slvould 
repair, for that purpose, to Utrecht ; with a permis- 
sion, before his return, to make the tour of Eu- 
rope. 

Already, however, those traits of character might 
be observed, which gave the peculiar direction to his 
after life. He was, very early, ambitious of being admit- 
ted into the society and friendship of men distinguish- 
ed by talent and public estimation, more especially 
those of eminence in the literary world; and his natural 
urbanity, as well as gaiety of disposition, rendered it 
no difficult matter to gratify his propensity. While 
at the University of Glasgow, he had formed a par- 
ticular intimacy with Mr Temple, the friend of Gray, 
afterwards Vicar of St Gluvias in Cornwall ; and he 
was known to many of the conspicuous characters at 
that time in Scotland, among others, Lord Karaes, 
Lord Hailes, Dr Robertson, apd Dr Beattie. But 
the most remarkable acquisition which lie made of 
this kind was his acquaintance with Dr Johnson, 


which commenced in 1763, and was to prove ^at once Boswell, 
the principal era in his own life, and the means 
adding not a little to the fame of the philosopher. 

Mr Boswell had visited London, for the first time. 


in 17^0, when he accidentally became acquainted 
with Derrick, afterwards King Derrick, as the Mas- 
ter of Ceremonies at Bath was then fantastically 
titled ; and by him was initiated into the arcana of 
London life. In 1763 he proceeded to Utrecht. 
Having passed a year at that university, he travelled 
into Germany and Switzerland, was entertained by 
Voltaire at his castle of Ferney, and conversed with 


Rousseau in the solitudes of Ncufclmtel. He con- 


tinued his route to Italy; but, led by his natural en- 
thusiasm, forsook the common roads of travel, and 
passed over to Corsica, which, after a contest of 
more than thirty years, was still struggling for inde- 
pendence with the republic of Genoa. He thus de- 
scribes his feelings while he approached the island : 
41 As long as I can remember anything, I had heard 
of the malecontents of Corsica ; it was a curious 


thought that I was just going to see them.” Rous- 
seau had given him a letter of introduction to the 
romantic Paoli ; and his tide was suddenly at the full. 
In the small court of this simple but dignified Chief- 
tain, he found everything to gratify his taste foi 
the virtuous and sublime in natural character. lie 


became a favourite, too, in his turn ; was caressed by 
the islanders, admitted at all times to the society of 
their leader, and not only witnessed the movements 
of their political machinery, but appeared to be him- 
self an actor in the scene. Of his visit to this island, 
he published a narrative on his return to Scotland, 
entitled, An Account of Corsica , witli Memoirs of 
General Pasquale de Paoli , printed at Glasgow in 
1768. This book was translated into the Dutch, 
German, French, and Italian languages. He like- 
wise printed, in the following year, a collection of 
British Essays in favour of the Brave Corsicans ; and 
made such attempts as he could to interest the Bri- 
tish Government in favour of that people, before they 
were finally crushed by the pressure of the French 
arms. His acquaint&uce and friendship with Gene- 
ral Paoli were afterwards renewed in London, when 
that chief, having escaped with difficulty from his 
native isle, found an asylum in the British domi- 
nions. 

From Corsica Mr Boswell repaired to Paris ; and, 
returning to Scotland in 1766 , was admitted to the 
bar. Soon after lie. published a pamphlet, under 
the title of Essence of the Douglas Cause ; written 
while that great suit was depending in the Court of 
Session, with a view to excite the public interest in 
favour of Mr Douglas. In 1769 he was married to 
Miss Montgomery} daughter of David Montgomery, 
Esq. ; an accomplished lady, in whose society he en- 
joyed every domestic happiness. * 

In the year 1773 Mr Boswell was ac^pitted into 
the Literary Club, which then met at the Turk’s 
Head in Gerard Street, Soho, and of which Dr 
Johnson had been an original member. Here he 


♦ He had a family by her of two sons and three daughters. Mrs Boswell died in 1790* 
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BosweH. had the pleasure of associating, among others* irah 
Burke, Goldsmith, Reynolds, and Garrick. 

Dr Johnson had Iona protected a tour to the He- 
brides ; and Mr Boswell at last prevailed apon him, 
in the course of this year, 1773, to (lut the plan in 
execution, and became the companion of his journey 
from Edinburgh. During this excursion, they saw 
whatever was most remarkable in the Western High- 
lands and Isles ; and here Mr Boswell was again at 
large in his natural element. Conscious of the ad- 
vantages which he enjoyed, and aware of their value, 
he improved every opportunity of' knowledge and re- 
mark, and has preserved a faithful record of all. His 
feelings were like those which Dante ascribes to*he 
pilgrim, who, having paid his vows, 


11 Long gases on the holy fane, and thinks 
How lie .shall pairt it when he itucln 8 home.’* 


Both travellers gave the world an account of this 
tour. Mr Boswell's Journal was published in 1783. 
In the course of this work, he has given a simple 
and very interesting narrative of some minute cir- 
cumstances attending the escape of Prince diaries 
Edward after the battle of Culloden, collected from 
the information of persons on the spot, and privy 
to his concealment ; particularly from the cele- 
brated Flora Macdonald, whom they visited at 
Kingsburgh, in Sky, and from Malcolm Macleod, 
who had been the faithful and intelligent companion 
of the Wanderer's flight. 

Lord Auchinleck died in 1 782 ; and, a few years 
after (1786), Mr Boswell, giving up his law pursuits 
at Edinburgh, removed with Ills family to London, 
towards which, as a great emporium of literature 
and theatre of varied life, his inclinations had always 
tended. He had recently before been called to the 
English bar. He did not, however, prosecute the 
profession, but gave himself up to his natural bent 
for society awl letters. After Dr Johnson's death, 
in 1784, he was occupied for several years in collect- 
ing and arranging, with indefatigable diligence, the 
materials for a narrative, which he had long project- 
ed, of that eminent man's life.* 

Besides the works which have been already men- 
tioned, he was the author of two Letters addressed 
to the People of Scotland; being his only productions 
of a political character. In the first of these, which 
was published in 1784, he appeared as an advocate 
for the new administration, then recently formed. 
The second Letter, written in i 785, was a strenuous 
appeal against a measure brought forward under the 
sanction of the same ministry, for effecting a reform 
in the Court of Session in Scotland, by reducing the 
number of the Judges. 

Mr Boswell died on the 19th June 1795. In his 
private character, he was loved by his friends, as 
well as a favourite in theffeircles of social life ; and, 
if his attachments were often suddenly formed, they 
were not less durable on this account. Whatever 




h6 has written h favourable toivfetue ; and, during* %***&/■' 
course of living which naturally dissipates the mind, s **y"*** 
his moral principles remained entire, and his religi- 
ous faith "unshaken. “ Few men," says his friend 


Sir William Forbes, in a Letter published in his Life 
qf Dr Beattie, “ possessed a stronger sense of piety* 
or more fervent devotion — perhaps not always suffi- 
cient to regulate his imagination, or direct his con- 
duct, yet still genuine, and founded both in his un- 
derstanding and his heart." His talents would pro- 
bably have been rated higher, if they had not been 
obscured by certain eccentricities of character. Yet 
his writings beAr sufficient testimony to his natural 
abilities, and to the delicacy as well as aptness of his 
intellectual touch. He has described himself as be- 


ing of a temperament inclined to melancholy ; but 
in society he was remarkable for the gaiety of his 
disposition, and his life was full of activity and stir. 
To be distinguished was his ruling passion, and he 
indulged it freely. He sought those whom the world, 
on whatever account, held in honour ; and was de- 
sirous of being known as one with whom they assort- 
ed, and who possessed their friendship. He was 
fond of his pedigree and family connections, and he 
aspired after literary fame. While some of these 
propensities have been common to the great and 
good in every age, others, it must be confessed, are 
more frequently harboured than avowed. Jdr Bos- 
well adopted the latter and more unusual course, f 
He fairly owned his passion, and, if not thus secured 
from attack, had all those advantages, at least, which 
are gained by meeting an enemy in the field. But, 
in reality, he has dealt so openly, and with such can- 
dour, on every occasion which touches himself as 
well as others, that he wins not only our forgiveness 
but our affection, and maintains, by ingenuousness 
and complete truth of character, a kind of superiori- 
ty over any person who should feel desirous of as- 
sailing him. Nor was evidence of a substantial sort 
wanting to show the independence of his mind. For, 
however attached to individuals of extensive influ- 


ence, and however ambitious of exalted patronage, 

he was neither an instrument of party, nor a server * 

of the time. Wliat he gave in attention, he received 

back in kindness ; and, while he associated with the 

learned and the philosophical, he contributed his 

share to the general stock of enjoyment. Of Dr 

Johnson’s sincere attachment to him, there are many 

and unequivocal proofs in their correspondence. 

But it is not on account of his private character, 
or of a certain domestic celebrity which he enjoyed * 

during his life, that he is to be distinguished in a 
work of this kind. We commemorate him os an au- 


thor, and particularly os a writer of Biography. Here 
he is almost an inventor ; he has, at least, carried this 
species of composition to a degree of accuracy and 
detail formerly unattempted. Other writers, us 
the Abh6 de Sade, in his Memoirs of Petrarch , 
and Mason, in his Life of Gray, had conducted the 


* Life of Samuel Johnson, LL.D. 2 vole. 4to. London, 1791. 

t “ Egotism and vanity," says he, in his Letter published in 1785, “ are the indigenous plants of my 
mind : they distinguish it. I may prune their luxuriancy, but I must not entirely clear it of them ; for then 
I should be no longer as I am* ana perhaps there might be something not so good.” 
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Boa wtfl. course of their narratives partly by means of original 
tJtn letters. Hut Mr Boswell has, more than any pre- 
ceding Biographer, made use of all the varied means 
by which fcuch a history admits of being dramatized. 
He paintB the whole man, presents the incidents of 
his life in their actual order of succession, and pre- 
serves him as it were entire ; fulfilling in the history 
of the moral, what Bacon has assigned to Philosophy 
os her genuine work in that of the natural, world, 
tiitrlif ully to return its accents and reflect its imam*, 
neither to add any thing of her ow n, hut iterate only 
and repeat. 

The plan of keeping a Miscellaneous Journal had 
been recommended to him by Dr Johnson, on their 
first acquaintance ; and he appears very early to 
, have followed it, so far as writing down what was re- 
markable in the conversation of those whom he ad- 
mired. From his frequent allusions to the discourses 
of Selden, commonly culled his Table Talk , as pre- 
served by Lilward, it is probable that he had the ex- 
ample ot that work in his view ; and by long use he 
ucquired a greut facility in this process. Of his first 
publication, containing an account of Corsica, the 
Journal of his residence with General Paoli is by far 
tlie most interesting part. It is a sketch remarkable 
for life and natural colouring ; and is one of those 
productions which, though enhanced by their occa- 
sion, do* not depend on this circumstance alone for 
tlie attraction which they possess. In his Journal of 
a Tour to the Hebrides , he pushed to a still greater 
extent, and even beyond its just limits, his favourite 
style of writing. Carried away by his natural en- 
thusiasm, and delighting '< to pour out all himself, 
Jike old Montaigne/* he indulged in a more ample 
and unqualified disclosure, both of his own senti- 
ments and of the opinions of others, than is consist- 
ent with a salutary prudence, or necessary for the 
purposes of instruction. Of this he himself became 
sensible, on cooler reflection, and not only acknow- 
ledged it with candour, but in his subsequent and 
more laboured compositions, profited by the general 
opinion, and imposed a greater restraint upon bis 
pen. 

For the task of writing Johnson's life he was in 
many respects peculiarly qualified. He had lived 
in habits of intimacy with the Sage for a period of 
twenty years, had early conceived the plan of such 
a work, and received from Johnson himself, to whom 
his intention was known, many particulars of his 
early life and personal history. As the writer was 
thus furnished for his undertaking, so there has sel- 
dom been a more fertile or interesting subject for 
tiie Biographer. Johnson was not a mere scholar, 

“ deep versed in books, and shallow in himself,*’ 
nor was he one of those unprofitable misers who 
hoard without expending. He was a general and 
a minute observer, and, while he possessed in a de- 
gree seldom equalled 41 the strenuous use of profita- 
ble thought,” his talent for communicating knowledge 
was more remarkable even than the large capacity 
of his mind, or the accumulation of his learning. 
According to Baker's character of King James, in 


that passage which Mr Boswell happily prefixed to Boswell, 
his Journal , “ be was of un admirable pregnancy of **^v^*» 
wit, and that pregnancy much improved by continual 
study from bis childhood, by which he had gotten 
such a promptness in expressing his mind, that his 
cxtemporal speeches were little inferior to his pre- 
meditated writings. Many, no doubt, had read as 
much, and perhaps more than he, but scarce ever 
any concocted bis reading into judgment, as he did/’ 

Johnson ’a conversation, accordingly, is the matter 
and substance of the book ; and, as the Philosopher 
did not, in the midst of his studies, forget to culti- 
vate his liiends, nor gave up the advantages mul 
comfort of society, there was in his discourse a 
range and diversity of subject not olfen found in 
combination with classical knowledge and habits of 
profound thinking. Nor does this work exhibit a 
series merely of witty and sententious sayings : it 
is interspersed alike with miscellaneous narrative and 
critic ism ; and, which constitutes its principal fea- 
ture, it contains a mass of opinions on subjects of a 
more common nature, where the powers of reason- 
ing and illustration are applied to familiar topics, 
and the ordinary occurrences of life. Valuable as a 
deposit of literary anecdote, it is still more so as a 
collection of ethical discourses, to which its popular 
form gives a singular currency and effect ; so that 
there arc few books extant where the religious and 
social duties, as well as the love of science, in its 
largest acceptation, are impressed more agreeably, 
or with greater force, upon the mirul. 

Among the many circumstances which have con- 
spired to heighten our interest in this narrative, is 
the exhibition which it affords of illustrious charac- 
ters in different walks of life. The period was dis- 
tinguished by an unusual measure of genius anti 
talent ; and we are not only introduced to the closet 
of the Philosopher, but curried with him also into 
assemblages of the brilliant and the wise, with whom 
he associated. The tone of this society, moreover, is 
highly pleasing, and in harmony with our best princi- 
ples and feelings ; in which respect, it is impossible 
to avoid contrasting it with those more boasted Pari- 
sian societies during the same period, which were sup- 
posed to be the centre of French literature and Wit, 
as they are displayed to us by some of the chief ac- 
tors in that scene.* Mr Howell's work has not yet, 
indeed, acquired all its interest; the period is still too 
recent ; but, to estimate its value in after times, we 
have only to consider wdiat we ourselves should have 
gained, if such a volume had been preserved to us 
from the rolls of ancient life. 

In the great attainments of a Biographer, which 
are the truth and minuteness of his relation, Mr 
Boswell has been eminently successful. If, in this 
species of writing, an author is exempted from the 
formality, as well as comprehensive research, neces- 
sary in the higher classes of historical composition, 
it is well known that he has his peculiar difficulties 
to encounter ; difficulties, too, which are the greatest 
where, by his intimate knowledge of the subject, he 
is best qualified for the task of writing. Nor does 




Particularly in the Correspondence of the Baron de Grimm, and the Memoirs of MarmonteU 



Boswell, the partiality to ' Which he rs himself exposed const!- 
tute his only danger ; since he is no less apt to be 
led away by the expectation of gratifying his read- 
ers. We are fond of seeing the picture '/ charac- 
ter completed according to our fancy ; and, what- 
ever be the feeling which has commenced, are im- 
patient of any interruption to its train. In the case 
of those whom we respect and love, the disappoint- 
ment is doubly ungrateful ; we dislike being told of 
their frailties, because we arc unwilling to believe 
that they were frail. But such is not the colour nor 
the tissue of human characters ; and the artist who 
would represent them truly, must do perpetual vio- 
lence to his inclination. The fidelity of Mr Boswell's 
portrait may be ascribed, in a great measure, to the 
form and method of his composition. Had he given 
us only the results of his observation, the effort at 
impartiality could scarcely have been preserved ; 
hut he has presented us with the whole materials os 
he found them, and allows us to work them up for 
ourselves. 

In the other distinguishing quality of a Biographi- 
cal work, namely, the minuteness of its information, 
he is so little deficient, that his observance of this 
requisite Inis been converted into an accusation 
against him. And it is certain, as already observed, 
that, in his early productions particularly, he left 
some room for such a charge ; and that, while his 
veracity and candour were unimpcached, his pru- 
dence was not on all occasions equally conspicuous. 
Vet it must be remembered, that the great use of 
Biography is to bring instruction home; to give us 
examples, not of individual actions and conduct 
merely, but of that conduct as displayed in tlie com- 
mon paths of life. The history of nations is too 
often a species of licroical romance. Its lessons are, 
at all events, of a different nature from those now in 
question, and its moral is far too remote to answer 
the necessities of individuals. General precepts, 
again, when delivered without the aid of story, com- 
monly fail to produce their effect, either because 
they fail to excite attention, or because the power 
of applying them to particular cases remains difficult 
as before. Nor do works of fiction, however excel- 
lent, and even where the scene is laid as it were at 
home, and the characters are those of a private 
rotation, leave any very permanent impressions on 
the mind. They do not carry with them a sufficient 
presence and authority; for, the writer’s first object 
is, not to instruct but to please'; and, above all, they 
want that great requisite, truth, for which, in the 
time of need, all others are abandoned and forgot. 
A manual of instruction for human conduct, which, 
instead of being couched in general maxims, or cal- 
culated for situations of unusual occurrence, should 




descend to particular cates, and to the ordinary emr ItawtN* 
getteies of private life, would certainly be one of the 
most valuable presents which Philosophy could offer 
to the bulk of mankind. Biography makes the nearest 
approach towards the compilation of Buch a code ; 
and, as a commentary on moral dudes, it is, when 
faithfully executed, invaluable. But it is so in pro* 
portion only to the closeness of the resemblance, and 
the exactness of the detail. Minuteness, therefore, 
is the characteristic and soul of biographical writing, 
if its proper uses arc considered. 

That such a plan of delineation may be carried to 
excess, indeed, is undeniable. He who is accustom- 
ed to set down whatever he sees and hears, may ^be- 
come indiscriminate in his choice, and forget the 
value of his Btorc, in the pleasure of collecting it. 

To ascertain the just medium in this respect, is one 
of the many things for which rules are ineffectual. 

A sound judgment alone can determine the limits. „ 

As ti> the licence of publication, the Biographer is 
under one common restraint with authors of every 
class. He violates the due boundary, if he intro- 
duces into his work what is injurious to virtue, or, 
if he discloses, for the purposes of general informa- 
tion merely, anything which may probably affect the 
interests, or wound the minds, of the living. When 
that period has arrived which secures against dangers 
of the latter description, even individual characters 
become, to a certain extent, the property of man- 
kind at large, and may be employed as a vehicle for 
instruction, if exhibited with fidelity. On this score, 

Mr Boswell, notwithstanding his natural promptness 
and want of reserve, has, in his lateFt and principal 
work at least, given little ground for animadversion. 

His habitual quickness of feeling and liveliness of 
fancy appear to have been corrected, where others 
were concerned, by his love of justice, and a general 
benevolence of mind. 

With regard to his style of writing, a progressive 
improvement in it may be discovered through his 
different productions. It is, in general, well suited 
to his matter, is animated and easy where he is him- 
self the narrator, and bears evident marks of being 
true to the original, where, as commonly happens, he 
is a reporter merely. On the whole, whatever ble- 
mishes may be found in it as a literary composition, 
his Life of Johnson is a very valuable work, fraught 
with information at once useful and pleasing. There 
are few books which present learning in a more at- 
tractive form ; and few where the seeds of know- 
ledge are scattered more profusely. 

See the Gentleman's Magazine . Chalmers's edition 
of the Biographical Dictionary , 1812 ; and the writ- 
ings of Mr Boswell, passim. (ei\) 
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Botany, TThe Linnwan System of Botany, the principles 
upon which it i* founded, with its application to 
practice, have all been amply elucidated in the fourth 
volume of the Encyclopedia Biiitannica. The 
reader will there find a general view of this cele- 
brated system, including the generic characters, as 
well as some of the specific differences, of most plants 
hitherto discovered, with their qualities and uses. 
The terminology of Linnaeus is explained ; his argu- 
ments for the existence of sexes in flowers are de- 
tailed ; his ideas of a natural method of classification, 
and of its utility in leading to a knowledge of the 
« virtues of plants, are subjoined to a compendious 

history of Botanical Science. 

Objects of The writer of the present supplementary article 
tbis Article, proposes to take a different view of the subject. This 
study has, within twenty or thirty years past, become 
so popular, and has been cultivated and considered 
in so many different ways, that no dry systematic 
detail of classification or nomenclature is at all ade- 
quate to convey an idea of what Botany, as a philo- 
sophical and practical pursuit, is now become. The 
different modes in which different nations, or schools, 
have cultivated this science ; the circumstances which 
have led some botanists to tho investigation of certain 
subjects more than others ; and the particular success 
of each ; may prove an amusing and instructive object 
of contemplation. In this detau, the history of scienti- 
fic Botany will appear under a new aspect, as rather an 
account of what is doing, than what is accomplished. 
The more abstruse principles of classification will be 
canvassed ; and the attention of the student may in- 
cidentally be recalled to such as have been neglected) 
or not sufficiently understood. The natural and ar- 
tificial methods of classification having been, con- 
trary to the wise intention of the great man who first 
distinguished them from each other, placed in oppo- 
sition, and set at variance, it becomes necessary to 
investigate the pretensions of each. The natural 
method of Linnaeus may thus he compared with his 
artificial one, and as the competitors of the latter 
have long ceased to be more than objects of mere 
curiosity, we shall have occasion to show how much 
the rivals of the former are indebted to both. In 
the progress of this inquiry, the writer, who has 
lived and studied among the chief of these botanical 
polemics, during a great part of their progress, may 
possibly find an occasional clue for bis guidance, 
which their own works would not supply. No one 
can more esteem their talents, their zeal, and the 
personal merits of the greater part, than the author 
of these pages ; but no one is more independent of 
theoretical opinions, or less dazzled by their splen- 
dour, even when they do not, as is too often the 
cose, prove adverse to the discovery of truth. Nor 
is he less anxious to avoid personal partiality. /»• 
corruptamjUem prqfessis, nec amore quisquam , et sine 
odioy dicendus est. 

About the end of the seventeenth century, and the 
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beginning of the eighteenth, the necessity of some Botany, 
botanical system, of arrangement as well os nomen- '^^7^ 
clature, by which the cultivators of this pleasing °f 

science might understand each other, became every iL 8 |^ nlca 
day more apparent. Nor was there any deficiency 
of zeal among the leaders and professors of this 
science. Systems, and branches of systems, sprung 
up over the whole of this ample field, each aspiring 
to eminence ami distinction above its neighbours. 

Many of these, like the tares that fell by the way 
side, soon withered for want of root ; others, like the 
herba impia of the old herbalists, strove to overtop 
and stifle their parents ; and all armed themselves 
plentifully with thorns of offence, as well as defence, 
by which they hoped finally to prevail over their nu- 
merous competitors. This state of scientific warfare 
did not, in the mean while, much promote the actual 
knowledge of plants, though it prepared the way for 
a final distribution .of the numerous acquisitions, 
which were daily making, by the more humble, 
though not less useful, tribe, of collectors ami dis- 
coverers. The success of tho Linmean artificial 
system is not altogether, perhaps, to be attributed 
to its simplicity and facility ; nor even to the pecu- 
liar attention it commanded, by its connection with 
the striking phenomenon, brought into view at the 
same time, of the sexes of plants. The insufficiency, 
or at least the nearly equul merits, of the nuui\ other 
similar schemes that hnd been proposed, began to bo 
most strongly felt, just at die time, when the great 
progress and success of practical botany, rendered 
the necessity of a popular system most imperious* 

While the cause of system was pending, some of tho 
reatest cultivators of tho science were obliged to 
avc recourse to alphabetical arrangement. This 
was the case with Dilieniu*, the man who alone, ut the 
time when Linnaeus visited England, was found by him 
attentive to, or capable of understanding, the sound 
principles of generic distinction. These he proba- 
bly understood too well to presume to judge about 
universal classification. Ft was the fashion of the 
time however for every tyro to begin with the latter ; 
and the garden of knowledge was consequently too 
long encumbered with abortive weeds. 

Linnaeus had no sooner published and explained Services 
his method of arranging plants, according to that remiered by 
which is generally termed the Sexual System, than L-ninueua- 
excited considerable attention. His elegant and in- 
structive Flora Lapponica could not be perused by 
the philosopher or tne physician, without leading its 
readers occasionally aside, from the immediate ob- 
jects of their inquiry, into the paths of botanical 
speculation, and awakening in many a curiosity, 
hitherto dormant, on such subjects. But the scopo 
of that limited Flora is by no means sufficient to 
show either the necessity or the advantages of any 
mode of arrangement. Linnaeus may be said to have 
grasped the botanical sceptre, when, in the year 
17 53 f he published the first edition of his Species 
I 
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of hk system practice, iar 

dious dfstritotioW or fee kttowjt i 
globe ; Iiia didactic preririon ; his < 
certain stylo of dteinaination ; Ms vast .ejru&tt^ 
displayed ii synonyms ; *»4> p&haps ^:#lttctf:as 
any thing else, thO fettunttfe invention nr 

specific frames, by wfo&h hi* notnenclalii^feteci^ 
as evidently commodious, and 4ndee4 deiotmriiy , 
popular, as any part of hi* perforrpaoee ; aft' those 
causes co-opOraued to establish his authority. An 
immediate impulse was given to. practical botany. 
Tiie vegetable productions of various countries and 
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«cfcWent«wluch mode the labour* of 
or abjortiro* ^Such n»6b w ;Ehrhfirt 
awt .B#ai6faipi&fi nat te jrt atlafted urftb tbb genewl 
ttOMjuctf&f.'itf' tffrtdetfs to which they 

ilaccci*; They bad-!' 1 '®"" • ' * “ iL — 


r „ t ...... ./yeiovtree brut iu the re- 
condite mysteries tfcripiogwuc bojtaDy.inthe first 


districts were marshalled in due array, so as to' be an*jfc&e harifejt, Ehrhjwi, 
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ogfeayji and more disoi^mmaiing qM* ^4tb the 
pjj^\|«icoe«ig. ; . -VWserf^l^yt EMm» ** 


accessible and useful; A common language ..Was 
established throughout the world of science; a com- 
mon stock of knowledge and experience began to 
Accumulate, which has ever since been greasing, 
and can now never be 4ost. 0f thcte partial Floras 
to which we allude; those of Xarignd and> Sweden, 
* dd8 


» hindered nmreov^ perhaps* in 
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the productions of Linb<ens himself* were tjiei 
of most of die rest, and have never, on the i 
been excelled. • ’ > . ■ * ,; 

Hence arose the Linnaean school of Boiahv, wtiMi’ _ 

though founded in Sweden, extended itaclf through : w&aibns to , scru- 

Holland, Germany, and plow Ot lera' : Of the.parts 

other parts of Europe, though not without impfcdi- wwe hyho means 

incuts of which we are hereafter, io speak. In ‘1BW* jdolkiui^tieid. tO" defer thitf febottous and acctJnrafeCAi* 

tain it was firmly established, by tlnfc infiucnce of naifer. ^fiObfmitfed tho Wpposed r*^ 
some of the most- able pupH* i^of IjmnjG^w, said r ewirh -oft tihe ? ' 

strengthened at length by the h^umtion^of h% tecre,' to the 8am^T4g^ousex«niination>.ain^ fiWilib 
terary remains. But these are adventitious adp- ; most port, wife the UappiWsucCess. His discoy^mo 
ports". The strength of philosophr^al/Hke politico], have not roedw # notice -they : doferVp,. ^ 
authority is in public opinion, * and the cement of its cofttmUtiications were deformed witb asperlW' 4ftd 

j j.m Jj l*; 'Ll L^'tZ la 


'mmhtd tfce ; 
a; which Ins 


power is public good. i ;'v . pedantff,KAtid he did :«iw®yaf he 

As we proceed to trace the practical infln^ftce iF concise and sobef prinrfplelof definU r 

the Linna;an system, or rather of the fecHlty wbi^h preceptor had both taugttt rdnd pracjtifCd, and, to 
it afforded, in botanical studies, it will be \isOful at. which he oWfed *t>. large a' ahtffe or h »s jW^lnmerited 
the same time to observe ^ ibe effects of^ adventitious &me. . but hir pattiB 

circumstances, which vender botany* nlmost a differK might lb r be;' ^h^ished ^mong thdife wfiosa twhta. 
ent sort of study in different parts of the habitable have advap ced ^eience* fhd who loved STatute, , fbr 
globe. f 4 * ' . " s her own sake* with the most perfect, disinterested- 
ness. ' ‘ : . 
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In those northern uncenia) climates, where the in 
tellect of man indeed na$ flourished in its highest 
perfection, but where the production;# of nature are 
comparatively sparingly bestowed, heV laws have 
been most investigated and best understood. - The 
appetite of her pupils was whetted by theiv donger ce^e&^Qintf ^hich his only been exceeded t>; 
of starvation, and the scantiness of hey supfiies - ''lils^Snveriee of ' the unrivalled Wa! 


TttO fefe of Sparta has be$to fer more, propitious Swntiz. 
to himfelf and to the lih^y World. Having thrown 
more light dpbn the crypthgaknic produsfea* ( of 
Swedini ■ and Lapland than they had previously re- 
(1 v - - - - — by the 

Wohlen- 

Ondertook a botanical investigation of, the 
Carrying with, him, . to this proraisinja; 
y , eo great a store of seal and proctx- 


trained them in habits of economy, and Of the most 
acute observation. The more Obvious natural pro- West 

Auctions -of such climates are soon Understood and fleTd/of ijt , . v . w 

exhausted. But this very cause led tfenmds >d so cftlekpkfehce, hi* harvest was such as might well 
minute a scrutiny of Swedish ifisects, as had never ' be anticipated. Whole tribes of vegetables, which 
been undertaken before in any country jin'eonse- thc'hdf-fcarned or half experienced botanist, or the 
quence of which a new world, as it were, opened to supeiflcM gatherer of simples of flowers, had totally 
his contemplation, and. the great Reaumur declared overlooked, now first became known to mankind, 
that Sweden was richer in this department than all . 'Tropical climates were now found to be as rich as 
the rest of the globe. Such indeed pos its appear- the chill fore&s and deils of the north, in the vari- 


ance, because it had been more carefully examined. 
When the ardour and acuteness of the, pupils of the 
Linnrean school first sought matter of employment 
for their talents, pome few had the means of visiting 
distant, and scarcely explored, countries; but this 
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ous beautiful tribes of mosses; and the blue moun- 
tains of Jamaica rivalled its most fertile groves and 
savannas in the beauty, variety and singularity, of 
their vegetable stores. 

Nor must we pass over unnoticed the discoveries Tlinubeig. 
b 
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- -twferily broto- 
^ tie having, m 1 


of aootbgfrttt&trioiis SiicJpt^ 

'btmA, Thunberg, who has, 
fitted the professorial chair of hi* master, 
to himself and advantage to every brooch of oaturol 
science. The rare opportunity of examining the 
plants of Japan, and of studying at leisure the,iwm£- 
rous and beautiful productions of the Cape of’ Good 
Hone, as well as of some parts of India, have thrown 
in tne way of Professor Thunberg a greater number 
of genera, if not specie* of plants, tluin (ms 1 fallen to 
the lot of most learned botanists ; except only those 
who have gone round the world, or beheld the novel 
scenes of New Holland. These treasures he has 
contemplated and illustrated with great advantage, 
so far as he has confined himself to practical botany. 

We lament that he ever stepped aside to attempt 
any reformation of an artificial system. It is painful 
to complain of the well-meant, though mistaken em stowed a thought on the framing of systems. Such 
deavours of so amiably and candid a veteran in our was the distinguished SoIaiu|er, who rivalled his pre- 
favourite science ; but wSpb we conceive to be the ceptor in acuteness of discrimination, and even in 
interests of that science must form pur apology. We precision and elegance of definition. Such is another 
cannot bat be convinced, and the experience of* eminent man, more extensively conversant with 
others is on our sido, that discarding those principles 
of the Liiniosan system which are derived from the 
situation of the several organs of impregnation, and 
making number paramount, has the mosf pernicious 
and inconvenient effect in mopt respect's; without 
being advantageous in any. Thi9 measure neither 
renders the system more easy, nor more natural, but , 
for the most -part the reverse of both. We have 

elsewhere observed, (Introduction to Botany, ed* & acquirements; or tcKdr&w extensive conclusions from 
ntaceous plants are of afl others ' what they think mihfficient 
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by Fabriciua 

thq common bourse of his studies 1 , been chiefly re- 
gulated by the external appearance of the. insects he 
described* This external appearance, depending on 
tbe form and texture of their wings, and the shape 
of thbSf bwn peculiar organs, the antenna, affords 
in fact the easiest, a ft well ,as the most natural, clue 
to their arrangement and discrimination. 

As We presume to criticise the systematic errors 
of grbat practical observers, it cannot but occur to 
our recollection how very few persons have excelled 
in both these departments. Itay, Linnaeus, and per- 
haps Tournefort, may be allowed this distinction. 
We can scarcely add a fourth name to this brief ca- 
talogue.^ The most excellent practical botanists of 
the Linnaean school have been such as hardly bc- 
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plants, more accurate in distinguishing, and more 
ready in recollecting them, than almost any other 
person with whom we have associated. Yet we 
Iiayc heard this great botanist declare, that however 
he might confide in his own judgment with regard to 
a Species, & a genus of plants, he pretended to form 
no opinion of classes and orders. Men of so much 
experience know too much, to be satisfied w ith their 


558 ,) that the amentaceous 
most uncertain in the number of their stamens, of 
which Linnaeus could hot but ’be 4wore. 4i Even 
the species of the same genus, as well as individuals 
of each species, differ among, themselves. How un- 
wise and unscientific, then is it, to take os a primary 
mark of discrimination, what nature has evidently 
made of less consequence here than in any other 
case f When suito plants are, in the firdt place, set 
apart and distinguished, by their monoecious or dioe- 
cious structure, which is liable to so little objection 
or difficulty, their uncertainty with respect to the 
secondary character is of little moment ; their ge- 
nera being few, and the* orders of each class widely 
constructed as to number of stamens. Linnaeus, 


premises. Others, with 
a quarter of their knowledge; find no difficulty in 
bunding systems, and proceed with great alacrity, 
till they find themselves encumbered with their own 
rubbish i happy if their doubts and uncertainties will 
afford them a tolerable screen or shelter ! But we 
here afaticipate remarks, which will come with more 
propriety hereafter. We return from the consider- 
ation of the labours of particular botanists, to that 
of the diversities of nature and circunistancc. 

While it is remarked that in the cold regions of 
the north, the skill of the deep and learned botanist 
is chiefly exercised on the minute and intricate cryp- 
togamic tribes, we are. not to infer that Nature is not 
every where rich in beauty and variety. Mosses 
and Lichens afford inexhaustible amusement and 
admiration to the. curious inquirer, nor are more 

Q eoua productions entirely wanting. Even Lap- 
b ousts her, Ftdiculari^.Sceptrum, never seen 
Clive out of her limits, and Siberia offers her own 
f* 'beautiful crimson Cypripeditm, to console for a 
L moment the miserable banished victims of Imperial 
caprice- Kotzebue, though ignorant of botany, did 


doubtless, would have been glad to have, ^ 
ed, .if? possible, the uniformity and simplicity St* his 
plan; out if he found it impracticable, .wnS shall 
correct him? Such an attempt is too like tHe^n*^ 
tomological scheme of the .otherwise ingenipuaaV^™ 
able Fabrici us. Tbe great preceptor having 
ed the larger tribes of animals by the organs w) 

\ which they take their various food, and >hich are t , w 

\Shecefore accommodated to their several wants, and not. pass this lovely plant unnoticed, even in the 
4ilcUcative of even their mental, as well as eommtu- height of his distress. Tbe authoress^of the pleasing 
tibaal, characters, Fabricius his pupil would neccs- ' little novel called “ Elizabeth,” has represented in a 


sarily extend this system to insects. But nothing 
cait be more misapplied. Feeding is not the busi- 
mss of perfect insects^ , Many of them hover cat 
frail, the business of their existence through the 
whole of their perfect state, being the propagation 
of their species. Hence the organs of their mouth 
lead to no natural distinctions, and the characters 
deduced therefrom prove, moreover, so difficult, 


Botany. 


just light the botanic scenery of thut otherwise in- 
hofepitabte Country ; yet it must be allowed that its 
rarities are not numerous, except perhaps in those 
microscopic tribes already mentioned. 

Let us in imagination traverse the globe, to a New Hoi* 
country where the very reverse is the case. From 1® U1 1* 
the representations, or accounts, that have been given 
of New Holland, it seems no very beautiful or pic- 
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which we ; h*y#: ^6#*^3*«tv^orir r fti j ., 

probably «utokle, %»& purge Hwmgehn es? Sfiw.Sf ■ ■•' 

. thing like ■# poattra' » piipterestal loyer'o#|Kpifi^ 
can arise frbnl'|Pnaiy« : 'M^rce. There **«»a'$isss* 
ever tn be no aao(\a,'ih 

self, to $' thw*f|«nb.-«M 'ina^ 

fancy; like a IS^Wjwatf^A^hie' sprin 
once from the vtf. letters of a sublime _ 
winter. Yet in New Holland ali is Mrw&ndVbtHler 
l’ol to the botanist The most common plants tiiorfe 
are unlike every thing . kjjwn before, ana 
which, at first sight, look like old acquaintaai 
are found, on a near' approach, to bu sing- 
speaking a different language from what he.has 
used to, and not to be trusted without a minuteis- 
quiry at every step. . 

C*po of The botany of the Capo of Good Hope;' so well' 

Good Hope, illustrated by Thunberg, and with whose , treasured hfe . -ww 
scattered a charm around the couch of th& J 
Linnseus, most resembles that. of Kew 
At least these countries agree in. the 
dwarfish character of their plants. Btifthe 
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J§||$^re .aba profit by 

ob*eryer$. We c&pperpe- i 
fi^helpofthfe Be^brthe whatever 


fyg bt' K is^bVel^^Hdua:; ''Wgjjjft' preserve the plants 
.IwAtirv 

j^d refiMi ibHfcejw >■&$/&' and agam ip caii* closet, 
when: vlutiif il^ 1% seal onalT ^^c^ction 

- -■•<,*. . • ^vcwtjob 



tire aftbrd#d 
Yeiitfit $» 

. , ,m*)ieed^pfeAr^ . , 

. iAT; pfiisi 

■b nit fit' Aik‘d^ < sn*h air* Jkd rru*<^* 


native 


has the advantage in general beauty tif Sowers, toy;; 

...aII no i« n 0 ■*« noitmrt aP nuharrrtcr ^ Ann kW Iifiiti 1 oYmiacV^W' ibiiMlIii 


time of 'the year, when every thing 
and Mcsembrya nthemum tribes » r 

a • * • 1 X 1 .. L.. 1 L . o. 


_ r 

£ th& dypig .labours " 

ftf; 4£- kWjJhVul*; / . 

hard, sc e&erjjry <fr;_ pl^l^-ibcictyi'are rbctdf^edy wheh _ ~- 

dtfilcy 


iuramJir are: * tV 


^ 'to Botariy»-Am®ria. 

w ell as in a transition of seasons. ' After 'thW dry ] * aTj^>e t ^ a - 

-'*-**'- 1 ■“* Vr- - ' bf ''Worth AofterK 


.AqaerK 

ise/Of . teurbi^':,and^aDy species of the 
^pjS«/‘«ro, ' iif ^fcoth-';* but there Jure 


.caSjwtfH 

during which innumerable bulbs are Gcatte&ftby ^re^Cr^ 

the winds and driving fcands, qver thejace iof.ftife ^feW<&mtftbh t^he,'iadire’^g^erate olimatBSofeacb* 
country, the succeeding showe^«*fe$%& hew^d - 

most beautiful progeny fronx th^sC bulbs. ^ ‘ - ,J — J '■** 

milics of to, Gladiolnsr In$ > Antholym\ 
and many others, then appear in hll their ip 


Alpine and 

Tropical 

Kotrfiiy. 


, r _. iir , ,. r . wefcbOw of t|Mi 

1st of whole;# genuine lover with ^ 

it which feeling* m some degree of itar M pwhWx6ii»I; S<^> ' m^ontb America ; 


Some of them, the least gaudy, scent tile #V)fning 
air w ith an unrivalled perfume^whilst otheri 
the beholder with the must vivid scarlet ,or c^idb- 
hues, as they welcome*the morning sum • * ''V;'. 

The lovely Floras of the Alps, and : the TVdj^ics. 
contend, perhaps most powerfutly ," r for the admira- 
tion of a botanist 
nature, without 
perfection, even botany can buV-fefebly charm. Of 
one of these the writer can speak tVpm iexperiertee 5 
of the other only by report ^bat hdiiaji bAdfrequent 
opportunities of remarking, that the g^atest; enthu- 
siasts in the science, - have . beep alplft£ botan ists. 
The expressions of Haller and Scopol} bn tltis sub- 
ject go teethe heart. " The air, tub climate, the 
charms of animal existence in 
are associated With our delight „ in ^ 

In hot clunateair 
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weB as in 


lene’A.'bf '.{SirjpUuf;' (ftitytaq, at- 

pthe«r.;: i Thw:pomtar 

o£l •reM»o^rid 9 »ea 

tajbte pr^uctinLrius:.df lt fbe; eaatbrn regabns bf ^orth 

t34 ‘ fx * — ■** 


Guiana, their ^roiwiate jjabte* 

^ 1 icb w.o ttdUKia :^ei enoughto cxciteour curt- 


1 oBityP^i^pin'- tbwatis& : 4 ^ A^hi 
tp teetf-^etf^^/worid;! American 

tahji; Had ;TOC ^bnsife:abj[e advautage r /y ^ 


w /.Bach. 

F/iTf^ ^n' tSe Ktiawledge e&U bx- 

0 t^rm^k ' ;orJifrfmw persons, lonfg resident, 
betion, i ltewra]|*f^ In the epuntries illus- 

iauty and regibns eomjinbnjy compreliended under 

k ore* North ^ 1 A«banc#;ihive' aSbrded materials 
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profusion of nature* _ _. r . , „ r ^_, , T _ rprirwr . , 

able languor, the difficulty, of bodily A exeft^», the RorealfrAmdritan* pf’ Michoux, and^ 

usual ill health, and the effe<^ of in- the complete and Correct jtypra America Sep - - 

, ^ ‘ ^eient tenttie^ilis M' Pursh* (VlicImus^Wangenjfeim, and 

3Vfa^bdll, have psrticuterly illWtratcu the trees of 
tho^ CountHvis. But all these works have been en- 
riched' l>y the communications and assistance of men 
‘ who Imd much more extensive and repeated oppor- 
tunities fof observatj^gi* than their authors, except 


stead of sulutary J ’fatigae, are.d^HM _ r .^ 

to counterbalance even die pleasure whibh arises 
from the boundlp^’-virliwy; and infimto heautyv 6t 
the creation around/* ^fbe floweiy trees of a tropi- 
cal forest raise themselves, far above the human' 
grasp. They must be felled before we, can gatber 
their blossoms. The insidious and mortal reptile 
twines among their boughs, and, the venomous insect 
stings beneath their shade. We who enjoy the pro- 
ductions of these climates in peace and sa&ty in our 
gardens, may well acknowledge our obligations to 


Mr Marshall could fiftve; % Such are the venerable 
John^ratr&m, the Reverend Dr Muhlenberg/ 
Mesjjrs Clayton, Walter, Lyon, &c. The Mexican 
Flora bus received, for a long course of years, 'i6e 
attention of the able and learned Mutis, who tong 





coiT6i]pondfid with Vtihv&ifc? 
have prepared the s uropt xxbvm^Fhra PtrweiatfH ; 
each ■ of the authors of which Haa repeatedly &ra- 
ver*&l, at various seasons, the rich ami interesting 
regions, whose botanical treasures make so splendid 
and novel au appearance in those volume** Of 
those treasures, we have still more to learn from the 
unrivalled Humboldt. The French botanist Aublet, 
after having gained considerable experience in the 
Mauritius, resided for many years in Cayenne and 
Guiana, for the purpose of studying the plants of 
those countries, of which his work, in four quarto 
volumes, gives so apple, a history and representa- 
tion. 1 , 

* All the writers just homed have been practical 
botanists. They have generally excelled in specific 
discrimination, nor have they neglected the study of 
generic distinctions. Any thing further Jthey have 
scarcely attested. It ia r emarkable that they have 
all followed, not only theT^innaen principles of de- 
finition and nomenclature, but the Linnsean artificial 
system of classification. This&ume system was 
chosen by the veteran Jacquin, in his well-known 
work on West Indian plants/ entitled Stirjpium Ameri- 
canarum Jrlistoria, as well as by Browne in his His- 
tory of Jamaica ; not to mention Swartz, in his 
Flora Indict Occidentulis, who only wanders a little 
out of the way, to adopt some of Thunberg’s altera- 
tions. We cannot but observe, that in the very de-- 
partment of botany in which he has mdst signalized 
ninifeJf, and witii which he is most philosophically 
conversant, the Orchidm , he totally rejects the ideas 
of Thunberg. « . ■ ' 

Fast Indies. I* we novv turn our eyes to the oriental world, we 
'shall find that the seeds of Linmcan botany, sown by 
Koenig, have sprung up and produced successive 
harvests among the pious missronaries at Tranqtie- 
bar, who still continue . to interweave a sprig of 
science, from time to time, among their amaranthine 
wreatlis which are not of this world* India top hois 
long possessed a practical botanist of indefatigable 
exertion and ardour, who has thrown more light up- 
on itsvegetabla riches, with , the important subject 
of their qualities and uses, than any one since the 
,m dayff of Rheedo and Rumphius. It is scarcely ne- 

cessary to name Dr Roxburgh, whose recent loss we 
deeply lament, and whose acquisitions and, learned 
remarks arc given to fhe wot jd by the munificence 
of%e East India Company, ii* a style which no 
prince has ever rivalled. That. enthusiastic admirer 
v. of nature, Colonel Hardwick©, and the learned bota- 
. nist Dr Francis Buchanan, have also contributed 
greatly to increase our knowledge of Indian botany. 

* ’The latter Inis enjoyed the advantage of investigat- 
ing, for the lir>t time, tlie remote and singular coun- 
'AjT' of Xcpuul ; so prolific in beautiful and uncom- 
mon plants, that few parts of tlie world y can exceed 
it, and yet meeting. in several poiuts, not only the 
Floras of the lower regions and islands of India, but 
those of Japan, China, and even Siberia. The only 
systematic work on East Indian plants, is the Flora 
Judica of Burmann, which is classed according to 
the Linnaean artificial method. We cannot but wish 
it were more worthy of the system or the subject ; 


it tikki ***** . 
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homage ihit great and afi&Hftte gehius Sir Wil- 
liam Jqnes I Vho honoured this study with his culti- 
vation, and, hk^^very thing else ttaj/he touched, re- 
fined, elevated/ and elucidated ity^with a beam of 
more ttemotiortal radiance* No man was ever more 
truly sensible of the channs of this innocent and ele- 
gant pursuit ; and whenever he adverted to it, all 
the luminous illustrations of learning, and even the 
magic graces of poetry, flowed from his pen. 

But we must extend our view beyond the utmost 
bounds of India, and of the then discovered world, to 
trace the steps of those adventurous circumnavigator.: 
who sought out, not only new plants, but new coun- 
tries, for botanical examination. The names of Banks 
and Sounder have, for nearly half a century, been 
in every body’s mouth. Their taste, their know- 
ledge, their liberality, have diffused a charm and a 
popularity over alb their pursuits; and those who 
never heard of botany before, have learned to con- 
sider it with respect and admiration, as the object to 
which a man of rank, riches ami talents, devotes his 
life and .his fortune ; who while he adds, every sea- 
son, something of novelty and beauty to our garden*, 
has given the Bread-fruit to the West Indies, and is 
ever on the watch to prompt, or to further, auv 
scheme advantage. With the recollection 

of such men must also be associated the nanu s of 
the learned Forsters, father and son, of Sparrmann, 
and of Menzfrtt*. have all accomplished the 
same perilous coufse, and enriched their beloved 
science. The cryptogamic acquisitions of the latter 
in New Zealand, prove him to have attended to that 
branch of botany with extraordinary success, and at 
thg some timeevince^the richesof that remote country. 

Indeed, it appears tlmt any country proves rich, un- 
de* the inspection of a sufficiently careful investiga- 
tor. The labours of these botanists have all been 
conducted according to th? principles and classifica- 
tion of Linnaeus. Forster, under Sparrmann’s aus- 
pices, has judiciously pointed out, and attempted to 
remedy, defects that their peculiar opportunities en- 
abled them' to discover, but with no invidious aim. 

They laboured, not to overthrow or undeimine- a 
system, which they found on the whole to answer 
the purpose of readily communicating their discove- 
ries, but to correct and strengthen it for the advan- 
tage of those who might cqme after ih It is 
much to be lamented that, except the xWtf Ocnrm 
Plant annn f we have as yet so abort and compendious 
an account of the acquisitions made m their \ oyage. 

To. the' technical , histoyy of these) itowever, the 
younget Forster ha» commemlnbly added whatever 
no could supply of practical utility^ and has thus 
gjyen>us all the 1 information w itliifi the compos of 
W mean*. ■ ■ '* ■' , 

Longfllhce the voyages of these celebrated natu- 
ralists, the same remote countries have b;*( n visited, 
in our own days, by two learned botanists more es- 
pecially Y these are M. La Billardivrc, and Mr 
Brown, Librarian of the Linnman Society. The 
former has published an account of the Plants of 
Now Holland, in two volumes folio, with fine en- 
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made at the JpiiSbltia «i$pu» we wtwt 
government wifi, Qfttmq&t itself bdftnd to 
to publish the Viable of his acquisitions, ig,* 
manner as to be ge^ereliy 1 useful. His 
cy of observation, ilhisirated by the drawijik&pf the 
inimitable Bauer* ctdctot fell to produce suety ^Wqrk 
as, we wilt venture fcopronounce, has wfaftbia* 

equalled. . M. La Bdterdiere has disposed hb hook _ ^ rg3K - . . „ ,. v 

according to the system of Llnmeus, a rare example cariopefiy** mi ^ 

in France, where a»y thing not French usually pome* fptmtofertk' wwo'iak|.,^I^^p«5a^ are puhjffidiedire^ 
but ill recommended, , Mr Brown, 4 :**& 

hand, has writfeo Ma .PrqijomHSi • at least, oh the 'of the pupils- :of 

principles of cldwrdeaiion established Iqr Aft • crip* ■. 

brated Jussieu, the great champion of £ natural ays*, still presides 

tem of his own. On. this subject we. postpone our " v^^fttry and 

remarks for the present^ Before we c&v eater on \ 

the subject of natural diwmficatiou, -it w jjeceswtrjr to botat3^^;tof ttf. •tjffii 
consider the state and progress of botany, fpr some tor b# ^ui$er^;> 

year* post, m the schools* and among thi liters, of .of LschboS, 

Europe. % . • * ; / \.; Jv v:’"- *flwtb : ’ 

Kiu.mist^ of Sweden has continued to maintain her Jong '0$a- st^nboof idelfr^-*' > fc . - r ^ 

.•swe.ifDj hlished rank In the several . departments of natural /, ;. J^enrotjgi’.bi^ ^akjrfty.. ^ ^cj^pcSS^i^a^^^/.stcuto- and ^ 

science, nor has Denmark been bebi©d^ha^:^jth^^ teamed and ^ other imt * 

lu;r neighbour and ancient rival.' Tte 3«|'atid' suer countries* Sis^n *^pjdiftd ' WW;$rifetf ■“ specimens of 
censor of the great Linnaeus endeavourei^tP 0 n ^t ao <d»f miaefc of c 


his lather's steps, and was ambitious 6f nqt .beh^l^. * Jspfet the original au* 
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very far in the rear; a commendable aim, wh job J$b ^ 
short life, to say nothing of hre dWexDem&Ce* r . J tOft 

disabled him from, accomplish jiprl , H!ff;:<iWp1efedi* 
and cave to the world, the utt&iished materia}*, 


of ■tty'jftora XJsiiiitoV it* contiiaaa- 

bxve 'dijsttngii|ahed A i?^ii3etves ; but their&mbis 
it-to that of 'tbeiate Proifesaor Viihl, who stop- 
under the celebrated Linnaeus, and who is thw 1 
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all tjiby .t^.^wbi^d, have followed the 

systetn, sMsfj&r. The JFipra 2>&ttic«* . 

chiefly, ft cpljfeqtion Cplat^s,with feW synonymy and 
no descriptidn^ ha^ forth,, iVom tniie to time, 


for abdyft:^^$e^s^pa$t f ' hv-faactcplt, without my 
order, atS« > stiB incoirtpfeto. It 


was undertaken by 
a gt^kt ipe^sure, at the aovc- 
‘ : - except dome 


ever other helps foil, is removed by the original ma- 
nuscript of the Sttpplemenlum PkmHinm m bur pos- 
session. Ehrlmrt superintended.^lie; printing, of this 
work, and made some al derations fo thb hifthuscr ipt, 
traces of which are perceptible iricthe ftfl^nted Greek 
names, given to some species of Ckireti\ Mespilus, 

&c. 9 as well as in their sesquipedalian 1 ^spe^ific cha- 
racters. But he had introduced his own new genera 
of Mosses ; which the younger Lhinaiity thought so* v 
alarming an innovation, that he ordered the she£l 1 
which contained these matters to be cancelled. We 
are possessed of a copy, -which ^ o^ y s t{i^ genbra in,. sift'j^VJSifen des&ous of promoting, throughout its 
question to b$ almost all well founded-, ftp j what are vast dependencies, an attendbn to natural kflow^edge* 
now, umier Hedwigfs sauctipn^ gen^ally received, Nor yWMf country ever more fortunate in the pos- 

though by other names. T^o- defcfipuqhs of ; session of an active and intelikefit naturalist. The 
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celebrated Pallas successfully devoted a long life to 
these pursuit, and tb the communication of his dis- 
coveries and observations. He 'prompted tJie Em- 
press Catharine to, offer an unlimited sum for the 
museum, library, and manuscripts of Linnaeus; but, 
fortunately for their present possessor, the offer was 


certain distingukdied men, as 
& example of D§nftg&fk, Sweden, Ac. It us- of Russia; 


Ehrliurt are proeijeand correbjfi. though ft is, termi- . 
nology is excep^bbftble,^ ./ullVpf. Innovations^ mid 
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and Holland, and were employ^a to very great ad- 


vantage, in augmenting his collection of natural pro- made too late. A Flora Hossica, on the mostrhajj- 
ductions, as well as his scientific skill, During this nificent' scale, was undertaken by PalJas, his Jmperud 
tour, he attached lumself strongly, through the me- mistress proposing to defray the cost of the whole 
dium of his old friend Solunder, to Sir Joseph Banks; undertaking, not merely for sale, but for gratuitous 
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Thiajvell-intended munificence was tbe cause o^ihe 
rumof the project. Iluif of v u first volume washe- 
stowed as the Empress intended. But the second 
part, instead of following the destination of life first, 
got into the hands of interested people, wlio defeat- 
ed the liberal designs of their sovereign, misapplied 
her money, and by tbe disgust and disappointment 
which ensued, prevented the continuance of the work. 
Those who wished to complete their sets, or to ob- 
tain the book at all, were obliged to become clandes- 
tine purchasers, buying, as a favour, what they ought 
to have received as a free gift ; and were moroo^r, 
like the writer of this, often obliged to put up with 
imperfect copies. In like manner the intentions of 
the great Mr Howard, respecting his book on pri? 
sons, were rendered ineffectual, by the disgraceful 
avarice of certain London booksellers, who imme- 
diately bought up, and sold at a greatly advanced 
price, the whole edition, which its benevolent author 
had destined to be accessible to every body at an 
unusually cheap rate. These examples, amongst 
others, show that it is the most difficult thing in the 
world to employ patronage, as well as gratuitous cha- 
rity of any kind, to real advantage, except under the 
guidance of the most rigorous discretion. “ All 
that men of power can do for men of genius, 1 ' says 
Gray, if we recollect aright, “ Is to leave them at 
liberty, or they become like birds in a cage," whose 
song is no longer that of nature and enjoyment. 
The great and the affluent may foster and encou- 
rage science and literature, by their countenance, 
their attention, and a free, not overwhelming, libe- 
rality. But when princes become publishers of 
books, or directors of academies, they generally do 
more harm than ^ood. They descend from their 
station, and lose sight perhaps of their higher and 
peculiar duties, which consist in promoting the gene- 
ral prosperity, peace, and liberty of their subjects, 
under the benign influence of which, every art, 
science, or pursuit, that can be beneficial to man- 
kind, is sure to flourish without much gratuitous as- 
sistance. * ... . V 

Several of the immediate scholar* of the illustri- 
ous Swedish naturalist were planted in different parts 
pf Germany. Murray, to whom he entrusted the 
publication of that compendious volume, entitled, 

S y sterna Vegetabilium , and who printed two. succes- 
sive 'editions, of the work, was seated as Professor at 
Gottingen. Giscke was ’established at Hamburgh, 
and, after the death of Linnaeus, guvo to the world 
such an edition as he was able to compile, from his 
own notes anil those of Fabric) us, of the lectures of' 
their late preceptor, on the Natural Orders of Plants. 
l|is ideas on tins subject Linnaeus himself always con- 
sidered as too imperfect to be published, except in the 
form of a sketch or index, at the end of his Genera 
Phntarum . The venerable patriarch, Professor Jac- 
quin, still survives at Vienna, where he, and his wor- 
thy soni have enriched botany with a number of 
splendid and useful works. They have given to the 
public several labours of the excellent practical bo- 
tanist Wulfen, and others, which might, but for their 
encouragement, have been lost. The highly valua- 
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trian plants is an excellent Flora, disposed according 
to the Sexual System, as. is the more ample Tenta - 
men Flora Germantca of the celebrated Dr Iloth, 
one of the best practical European botanists, and 
more deeply versed than most others in cryptogamic 
lore. Tbe best Linnasan Flora, as far as it goes, that 
the world has jet seen, we speak it without any ex- 
ception,. is the Flora Germantca of Professor Schra- 
der of Gottingen, the first volume of. which, com- 
prising the first three classes of the sexual system; 
was published in 1806. The correct distinctions, 
well -digested synonyms, and complete descriptions of 
this work, arc altogether unrivalled. If the whole 
should be equally well executed, for which, the long- 
est life would be scarcely sufficient, it must ever be 
the standard book of European botany. Its descrip- 
tions of grasses are worthy to accompany the exqui- 
site engravings of the same tribe from the hand of 
Leers, published at Herborn in 1776, which excel 
every other botanical representation that we have ex- 
amined. They will bear, and Indeed they require, 
the application of a magnifying-glass, like the plants 
themselves. The purchaser of this little volume must 
however beware of the second edition, whose plates 
are good for little or nothing. The name of Schra- 
der lias long been distinguished in Cryptogamic Bo- 
tany. In this pursuit, the industrious and accurate 
botanists of Germany, shut out from extensive op- 
portunities of studying exotic plants, have had full 
scojpe for their ?e*9lnd abilities. In this field the 
Leipsic school bos distinguished itself. Here the 
great Schreber first began his career w r ith some of 
the most perfect cryptogamic works, especially on 
the minute genus. Pha&ctm. Here the same author 
published his excellent Flora Lipaicnsis, his labori- 
ous practical work on Grasses, and finally his im- 
proved edition of the Genera Plantarvm of his friend 
Linnceus. But, above all, Leipsic is famous for be- 
ing the residence of Hedwlg, whose discoveries, re- 
lative to the fructification and generic characters of 
Mosses, form an era in botanic acicrice. Under the 
hands of such an observer, that elegant tribe displays 
itself with a degree of beauty, variety and singularity, 
which vies with the most admired herbs and flowers, 
and confirms the Linnaean doctrine of impregnation, 
which the more? obvious organs of the latter had 
originally taught. Nor must wq, in speaking of 
cryptogamic plants, neglect here to record. the names 
of Weis, VVeber, Mohr, Schmidel, Esper, and espe- 
cially Hoffmann ; the plates of the latter, illustrating 
the Lichen tribe, ore models of beauty and correct- 
ness. His Flora Germantca is a most convenient 
and compendious manual, after the Linnsean system. . 
Fungi have been studied in Germany with peculiar 
care and minuteness;' The leading systematic au- 
thor in this obscure tribe, Persoon, was indeed born, 
of .Dutch parents, at the Cape of Good Hope ; but 
he studied and published at Gottingen. Two writ- 
ers, of the name of Albcrtini and Schweiniz, have 
published the most minute and accurate exemplifi- 
cation of this natural order, in an octavo volume, at 
Leipsic, in the year 1805, comprising the Fungi of 
the district of Niski in Upper Lusatiu. If their fl- 
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The German school of botany has, -Ar a long pe- 
riod, been almost completely Linffaean. This how- 
ever was not arrays the case, for, in the earlier part 
of his career, tne learned Swede was attacked more 
repeatedly and severely from this quarter Of the 
world than any other his ridiculous critic Sieges, 
beck of Petersburgh excepted, who would not admit* 
the doctrine of the sexes of plants, because the pol- 
len of one flower may fly upon another, and his pu- 
rity could not bear the idea of such adultery in Na- 
ture. Numerous methods of arrangement appeared 
in Germany, from the pens of Heister, Ludwig, 

‘ Haller, and others, and even Schreber adopted a 
system like some of these in his Flora above men- 
tioned. It w ould be to no purpose now to criticise 
these attempts. They cannot rank as natural sys- 
tems, nor have they the convenience of artificial 
ones. Part of their principles are derived from Lin- 
net us, others from Rivinus. Their authors were. not 
extensively conversant with plants, nor trained in 
any sound principles of generic discrimination or 
combination. They set oft* with alacrity, but weijp 
soon entangled in their own difficulties, and were 
left by Linnaius to answer themselves or each other. 
We litre mention these learned systettfotics, for 
learned they were thought by themselves and thdir , 
pupils, merely because they will scarcely require 
animadversion, when wo come to^anyass the great 
question of natural and artificial' classification, tbtiy 
having had no distinct ideas of a difference between 
ihe two. Hedwig used frequently to lament, that 
his preceptor Ludwig had never perfected his sys- 
tem of arrangement ; but from what he has given to 
the world, we see no great room to suppose he had 
any thing very excellent in reserve. Unexecuted 
projects are magnified in the mists of uncertainty. 
We have ventured elsewhere, in a biographical ac- 
count of Hedwig, to remark,. that even that ingeni- 
ous man “ did not imbibe under Ludwig, anything 
of the true philosophical principles of arrangement, 
the talents for which are granted to very few, and 
are scarcely ever of German growth. We mean no 
invidious reflections on any nation or people. Each 
has its appropriate merits, and all are useful toge- 
ther in science, like different characters on the 
theatre of human life.” 

Germany may well dispense with anjr laurels ob- 
tained by the very secondary merit of speculative 
schemes of classification, when she can claim the 
honour of having produced such a practical observer 
as Gwrtner. This indefatigable botanist, devoted 
himself to the investigation of the fruits and seeds of 
plants. Being eminently skilled in the Ute of the 
pencil, he has, like Hedwig, faithful^' recorded, 
what he no less acutely detected. The path he 
struck out for himself, of delineating and describing 
in detail, with magnified dissections, every part of 
the seed and seed-vessel of 'each genus within his 
reach, had never been explored before in so regular 
and methodical a manner. Botanists of the Linnaean 
school are justly censurable for having paid too lit- 
tle attention to the structure of these important parts, 
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Tredwthe more obvious and distinct or- 
cfent for their: purpose, their conduct 
% If generic principles be natural and 
certain, TtTnatters hot on what. parts of the fructifi. 
cation they gre founded $ nor is the inflorescence, or 
even the herb or root, rejected by sound philoso- 
phers, but because they are found to lead only to 
unnatural and uncertain ^characters, It is therefore 
extremely to the' hontfUrof Limueus, Giertner and 
Jussieu, that their conceptions of. genera are almost 
entirely the same. They meet in- almost every point, 
however different the paths by which they pursue 
their inquiries. Their labours ilfusfrate anu confirm 
each others Even Tournefort, y^edneeived so 
well, on the whole, the dietinctiorts^jT jgencra, which 
he could but ill define, receives new strength from 
their knowlidgfc, which dofcs not overturn bS imper- 
fect performances, but improve them. . The accurate 
student of natura^ ^nera cannot 01, to perceive, 
that where Goertner differs from Linn#us, which is 
but in a very few material ingtance^ iuch" as his nu- 
merous subdivision. of the genius Ftimqria, and his 
djstribution -of the. compound flowersj it arises from 
his top intent' jpid ; >xclusive consideration. of one part 
of the fructification, instead of an enlarged and com- 
prehensive View of flie Whqjc, ; In other%ords, he 
rieglects theJUnnargn maxima that. the genus 
should giv^jfe character, not the character the ge- 
nus/' Suchrlt least appears to us the case in fu» 
nutria . In the syngenesious family, beipg so very 
natural in itself, the discrimination of. natural genera 
becomes in consequence so difficult, that Gfertner 
and Linnaeus may well be excused if they do not 
entirely agree, and they perhaps may both be Satis- 
fied with the honour of having collected materials, 
and disposed them in different points of. view, for the 
use of some future systcmdt^c, who may decide be- 
tween them,, However exact Goertner may have 
been in discriminating thie parts of seeds, we believe 
him mistaken in distinguishing the vitellus as a sepa- 
rate organ, distinct In' functions from the cotyledons. 

His reader s Wifr also do well, while they promt by his 
generally excellent principles, not to admit any of 
lus i£l£0, as absolute. . They may serve as a' clue to 
tbe-iqfrfeacles of^Stdre, but they must not over- 
rule her, laws, .fiSH less is our great carpofogist to 
be Implicitly followed in physiological doctrines or 
re&oomjjp ; witness his feeble and incorrect attack 
on Iledwfc’s opinions, or rather demonstrations, re- 
specting the impregnation of Mosses. His^eriticisms 
of Linuseua are not always marked with that candour 
which becomes a disinterested .lover of truth and 
nature, cor can we applaud in general his changes 
of nomenclature, or :of terminology; especially when 
he unphilosophically calls the germen of Linnaeus, 
the ovarium , a word long ago rejected, as erroneous 
when applied to* plant?. \ These however are slight 
blemishes, in a reputation which will last as Jong as 
scientific botany is cultivated at oil. Botanists can 
now no longer negfect, but at their own peril, the 
parts which Gartner has called into notice, and to 
the scrutiny of which, directed by bis faithful guid- 
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mention of the Berlin school, |&&»re Gieditfcch/ 
in 1 740, rqielled the attacks of Sfcg^slxoCjc pp LW- 
meus, was Pi i)t\ .ssor, and published a botani$jl sys- 
tem, founded on the situation, or insertion, of the 
atamans ; tho subordinate division# being taken from 
tho number of the same parts ; so that it is, in the 
latter respect, a sort of inversion of the hi n mean 
method. In the former, or the outline. of its plan, 
the system of G led i tech is in some measure an anti- 
cipation of that of Jussieu; Berlin has of late been 
much distinguished for the study of natural histoVy, 
and f)0.5sc«s<'s a society of its own, devoted to that 
pursuit. Its greatest ornament was the lute l*rofcs- 
soi* WiiJdcuow,-w|lo if lie fell under (he lash of the 
more accurate A&clius, is entitled to tho gratitude 
of his follow dabour or?) not for theoretical specula- 
tions, but for tho Useful 4nd arduous roujtertsiJuug of 
a Spede* Pia&kLfnm, oh the Linmean plan, being in- 
deed an edition of the same work of Linnaeus, en- 
riched witlt recent discoveries. V r ‘This book, left un- 
finished at the end of the first order of the Crypto - 
gamia , by the death of the editor, wants only a ge- 
neral index to lender it sufficiently complete. The 
Mwsci, Licfacncs, and Fungi, are systematically treat- 
ed in the aej&feratc works of writers devoted to those 
particulai^ahd now very extensive, subjects, from 
whom, Willdenow could but have been a compiler. 



scarcely 

say thatjfcte x be whole ^fyfr'the otbejr 

hand, corwd^Gttrd according 46 any* Uniformity of 
plan. The nuq&fcr of tho 'Stamen^ coU)|tared with 
that of tho segments of the oarolla, its petals, re- 
gulate the character* of several claves, and those 
are artificial. Others are; assumed as natural, and 
are tbr the most part r&tf jr so, but their diameters 
are frequently taken mini Lipmeus* even from his 
artificial system, as the CrucUttm, and the Altaic?* 
Lord Bute has well said, that Haller was a Lmmean 
in disguise. His classification however was merely 
intended to answer his own purpose, with respect to 
the Swiss plants j for he was not a general botanist, 
nor had he a (sufficiently comprehensive view of the 
subject to form a general system, or even to be 
aware of the difficulties of such an undertaking. 
He ought not therefore to be obnoxious to criticism 
in that view. His method has served for the use, of 
Ilia scholars, as the Litmaean one serves English bo- 
tanists, by way of a dictionary. Some such is ne- 
cessary ; and those who should begin to decide on f the 
merits of a system, before $iey know plants, would 
njost assurodiy be in danger of appearing more 
learned to themselves than to others. We cannot 
exculpate Haller from some degree of prejudice in 
rejecting real improvements of Linnaeus, which are 
independant of classification; such as his trivial or 
specific names, by which every species is spoken of 
at once, in one w<$d> mostly so contrived as to assist 
the memory, by aj^ Indication of the character, ap- 
pearance, history, or, tiee, pf tfie plant. What did 
the great Swiss botanist substitute in the place' of 
this contrivance ? A series of numbers, burtliensome 
to -the memory, destitute of information, accommo- 
dated to his own book only, and necessarily liable 
to total change on tho introduction of every new- 
(JiscoVfffed species ! At the same time that he re- 
jectefi rije luminous nomenclature of his old friend 
Ri^it/^Qow-student, who bhd laboured in the most 
iugSd^OUfi terms to deprecate his jealousy, he paid a 
A'mstetd&fo, riujugh W: ^ Indebted to that garden tacit homage to its merit, by contending that the 
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With the 'Rilkes, which ho lived to ®&lish, he was 
practically conversant. His insertion Wthe essential 
generic characters, throughout these volumes, is an 
useful addition* and how become necessary in every 
similar Undertaking- 4 

•f Holland; Little can be $tid ot Hp ifond in this review of 
the botanical stae' of Europe ;f pr a few years past. 
The Leyden gam on ba* klwajs been kept up, espe- 
cially during the life of the late Professor David Van 
with <lx\e feare and attentian ; wo know little 
ofiti m the subsequent cdf^ulsed state of the 
country. ‘ Botany has* fosg bn the decline at 


for having fbwt ft^civpd, fud,’*ft< 
. ‘ cated to oftjte?* t}ouritn<^,_ apph r 1 ^ 
berg in Japan ai* tesotpr’ 

•f Switeci • xhe ;botony of " J 


Und; 


diouslyj be com , . . 

hie native couaby, t Wyjpiii II 

sidence dt 

ricli and charming Ffora* 
cla&ical pen, with peculiar 
conversant with second 
iished in 1 T 66 , in $ vols. fojio, ft»d e 


qrds comm uni- hontftir of this Itintfitjfim was- due to Rivinus. In 
ffciqns of Thun- this he was not less incorrect than uncandid, the 
'if importation. fchort n.am^fc of KiVinus being designed as specific 
raol^^^ttH)- characters; for which purport?. Haller knew, as well 
*' as Linnseus, thoy were unfit,. jj[lsdul. specific cha- 
re- racters he hiraself consttu^cdjcm; the plan of Linnac- 
|t$ us, with soma little varitati##, nerf: 'always perhaps for 
hfc the better, as to strictness, ■of;prmdpie, but often 
!y is strikingly expressive, in every thing con- 

pub- ^ inected with praorical shjn^ The most 

k ^~* flitiorut . rigid Linneean, who, w i^ot shrivelled 


fitirpium Iridieenarutn dp with dry aphffrjnii* apd jprQud^MWpt love 

> ajBgjraving*, of tho Oreki*- Mr**»W[ii(}i# entnaap|^»4 thf Horn of 

But^ewporsoiw, whobidr<fr.nofc,Wbtbii:di|wSS-^al3«at* ’’fijaitaejiaad as nMihJiifer bis own. No 

O^Mpa at the botany of 8wit«rl«nl,. a tomuffliof the . waifa-ltblto. b»s ptrpUs mi#ti^|sa^aud' formed a band 
sittatfiofe value, f» point bf accuracy, of tJ#tf original tenacious of ewth-^e irapetfeutiops of 

edwHit of Ap .aame we^’piibliebed in 1748. under tfete^as *»ter. !Th« line of 'dtvnhreatioiv is now no 
the thl^bf Ektftn%ratio M«wdkK. &irpi*nr tieltotiis JMagafc distinctly drawn between them unddtbe equal* 
fiiifttripfriiia *This’ edition is iadis^enssible toWfl«e Ijir JoalpuSjSch olars of th^'^rthern sage. Tlic ami- 
who w^jt fully to underatand the lubjectj or tb an* lamented Dav^l! -strove to profit by the la* 

preciate Haller*#, transcendent Ichowleuge and td>th* hd^ps of both. The Alpfae botanists of Franceand 
lies. These wbrk^ are classed after a system Of his Itdy have served to anadgamate the - S%0dish . and 




Ilotnny, 


of Italy, 


«f Spain 
anJ Portu 
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iuUv 10 the Mtgkct of 
specific definiftow, so that it* plates and occasional 
descriptions alone what render it useful , nor 
would it perhaps ( h?»t lot the uncommon abundance 
of rare sffteltiJ^’totsulted at all. 

We may gtpene&r the botany of Italy, to whose 
boundaries 1 ^v« thus been insensibly led, as the 
eye of the twrisljer takes a birdVaye vim* of its 


manner, 
It ts un- 
its of such a 
that thc^hoYe oat derived from 
It to the 'world, 01 to themsd\Ls, 
productions*' But they are satisfied 

UpWris of tb? earth afford, atj^ they 

neglect it? more accessible, though perhaps sot Jtss 
valuable, treasures. The jejlpusy, and innumerable 
restTretfons of their government, render what they 
possess as useless to oil the world as to themselves 
Ifffeniu* of the first rank in natural 1 sconce, a? well 
JpOn every dung which ha capefiioq? aufi^gem- 
triaOfed, has arisen pi Portugal, and has boon dmnes- 
hcated in the schools of Pat is and London, tfoMmi- 
able aiwttearped Correa de Serr& now a^ravegfr in 
the United States of Amei tea. what JittlO impdlso 


outstretched p&hf* frqrt* the summits of t)ie Alps, has been girch to literature in Portugal* wA part* 


We pass item to Naples Without meeting 
schqo) of dis«?toi6n. The nonhem states 
are tj^ir professors and patrons of bo- 

tany, ftto ore their noble* 4to*tilute or taste, in vari- 
ous branches of natur^Lhnowkdge. 1 he names of a 
Castighope of Milan, fFDuraazo and Dinejjro of Ge- 
noa, and a $tm of Pisa, deserve to be mentioned with 
honour, lor their knowledge and their zed. The unfor- 
tunate Cyrillo, and his friend PactficO, at were 

practical botanists. There is a1s$ a rising school of 
great promise, at Palermo* But since the time of 
Scopoli, Italy has contributed htyle to our stock of 
information , nor are the latte# Jmblicattons of this 
eminent man, while he resided at Pavia,, eommensui* 
rate in importance or merit with those earlier ones,* 
the flora , and Lntomologta, Carntohut, which have 
immortalized his name, btopoli, who at first adopt- 
ed a system of his own, had the sense fend hberalfty, 
m his second edition* to resign it, tn favour ot tv hat 
his maturer experience taught hnu to pre&tr, tha sex- 
ual system of Linmeua. 

Spam and Poitu^al claim our attention far* 
mer ior being the channel tlnough which the $ af* 
dens of Europe have been, for sotoe yea^pr j^st en- 
riched with many new Mexican antf)?eruvidu|iants f 
and likewise as the theatre of thfe publication of 
some important books, relative to the botany of those 
countries. In speaking of American botany, we have 
mentioned the flora Perm tuna, whose authors, Ruiz 
and Pavon, rank deservedly high for tbe^ industry 
and knowledge. Th6 late CUvanilf{&, resident at 
Madrid, has also communicated to the Je&fued world 
much information, from tlie *ame sw&qfoe* Spam 
Seems anxlojp to l adeem Jher which suf- 

fered so mwsfefrigp the neglect* or rawer persecu- 
tion, of the truly excellent but uwyfert^nstepombcy, 
who, like tofa kind, was 

allowed todpefee mUk hnafiy 

perished unknown, t b& diabolical fetei® «£ Bagllsh 
slave-dealers at Montserrat. Portugal/ U %mt dis- 
tinguished at liomo by the labours ofi^te^red be- 
pedicurie* Br Felix Avetf# BtQtfTQ, author of a 
flora Lusttamea, disposed afr^r the me- 

thod, reduced entirely to principles of number ; and 
abroad by the valuable work of trfurairo, 

entitled Flora Cochifl<#tn$H*itt kb which t|i {dents 
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ciriarty tgp foundation of # Ro|d*A^&wy £ oi 
Sciences, » owing to him » 4nd thougfFfu* name tm 
chiefly appeared m the ranks of kofapi&l somucobi 

an incidental #*«ter r no on^f " — * 

larged and accurate views, <gfti 
leoge r of the subject. 
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In the extensive, -thought 
we have undertaken of th& regent 1 


Wire en- 
3 >0«r- 

;0 &iKl»h md 
Of boiaju- F* »cU 
Sclioofa. 

c6i»* 


cal science, the individual jneritt of 
ters have Chiefly hitherto baewdefi 
pared. The most difficult jWrt of oilr btdfj^rh||>a 
still remains t to contrast and to apprepa$4% iafta- 
eoce and the merit, of two greet and mriTJafeor*, {& 
the gflfiefui school of scientific botany ; to ««&i 
the causes that liave ted to- tlic parthwar lilt, which 
eacB has taken, and to compare the Successes well 
as to calculate the probable future consCquefioes, pf 
thrir respective aims. Enghmd gnd hhve, 

from rite time ot Ray and Iwfnefort r beeu,< ‘ 
tors in botanical fame, fiecaure eadrivadva 
of supporting i^e credit $ the man 
produced*- This contest, however* q» %#• 
garded theoretical n»* ^firriy aub* 

sided on the Mtc of Ray's cbjumngm&^*Ili ptpetical 
science, hlrotlm the mhtnrere^SV Iririof Tourne- 
foit^have mm» hands, hire, three of pf/tf other 
school, On UiO subjeef of affiRreV the wwo is 
fi*ea% djtstiged ■ufor thou^t, » ph<t»tat lips arisen 
fi^ttheash^r Tournefprt* M» ‘'stMrJike ewes," 
dam®, m? beyOfid all iorme^cnt0p*titi%bave been 
Hot dazzled, by a*n«fr &St>g m fuU 
m the northi a ptliiNsff^ which has been 

all the, nations °* the eurih, # 

mpsean system of dresiflMtioh, wiriHffil its Bnglsiid. 
copco Ufi taut advantages <f& noiccnmatarih Iwmaous 
technical definition, anitn^fre of ittferdpation, was 
planted, like » fresh and rigorops. jm^oo, hi the fa* 
vouraUe soil of England, -already fertilized with ac* 
cumulations of practical kneiffajge, about the middle 
of the last centuryi If waipsy jWwsue the metaphor* 
the groaod w»s entirely cleared for its reception, 
for 1 * ptprio^lytteios had J»en of confined s * 
locreusa t m alp^foetiea) aides having beatmgl 
resnprcc of even the fttfist learned, and the 
o f JUy> bflhtg held to his method of > 
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rather by their gratitude for. hie practical instruc- 
tion, than any other consideration Accordingly, we 
have, in our own early progress, before they w#re 
all, as at present, swept off the stage, found them 
rather contending for his nomenclature, imperfect to 
it was, because they were habituated toil, than for 
his system, of which, it was evident, they had made 
little use. Hence the first attempt in England, to 
reduce our plants to Linnman order, made by Hill, 
was chictly a transposition of Hay’s Synopsis into 
the Linmeun classes, the original nomenclature being 
retained, while the specific names of the Species 
lHaniarnm were rejected. 

Hills imperfect performance was superseded, Sy 
the more classical Flora Anglic* of Hudson, com- 
posed under the auspices and advice of the learned 
and ingenious Stillingfleet, in which the botany of 
England assumed a most scientific aspect, and with 
which all the knowledge of Hay was incorporated. 
At the same time, the principles of theoretical bota- 
ny, and the philosophical writings of the learned 
Swede, wore studied with no ordinary powers of 
discrimination and judgment, in a*- small circle of 
experienced observers at Norwich. A love of flow- 
ers, and a great degree of skill in their cultivation, 
had been long ago imported into that ancient com- 
mercial city, with its worsted manufacture, from 
Flanders ; and out of this taste, something like the 
study of systematic botany had sprung. Those pur- 
suits were mostly confined to the humblest of the 
community, particularly among the then very nume- 
rous bodies of journeymen weavers, dyers, &c. To- 
wards the middle of the eighteenth century, several 
of the opulent merchants seem to have acquired, by 
their intimate connection with Holland, not only the 
above-mentioned taste for horticulture, but likewise 
an ambition to be distinguished by their museums of 
natural curiosities. The former sometimes extended 
itself, from the flowery parterre, and the well-ar- 
ranged rows of tulips, hyacinths, carnations, and au- 
riculas, into no less formal labyrinths, or perhaps a 
double pattern of angular or spiral walks, between 
clipped hedges, exactly alike on each side of a broad 
gravel walk. Such was the most sublime effort of 
the art within the compass of our recollection. 
M Grove” could by no means be said to 41 nod at 
grove," for the perpendicular and wcll-jrimnied 
structure was incapable of nodding; but that fi each 
alley should have a brother” was an indispensable 
part of the design. Greenhouses of exotic plants, 
except oranges and myrtles, were at thljitime 
scarcely known; and the writer wdil recollects hav- 
ing seen, with wonder and admiration, above forty 
years ago, one of the first African Geraniums that 
ever bloomed in Norwich. If, however, the progress 
of natural science was slow in this angle of the 
kingdom, the wealthy manufacturers, become their 
own merchants, found it necessary to acquire a 
knowledge of various foreign languages, in order to 
carry On their wide-extended commerce, in learn- 
ing French, Italian, Spanish, Dutch, and German, 
they unavoidably acquired meny near ideas. Their 
sous were sent to the continent, and it were hard, 
indeed, if many of them did not bring home much 
that was worth learning. The society of the place, 


• . ...... 

aided by ‘safe i^ocomitant cfrcurntfonces, and the Batsay. 

J ;© k th 'of two*.,ir-tih'fee.mon of sin- 
gttlar taleritd ^fS^^Bplishrvr^^^ became improved. 

A happy ' literature andtaste, for many 

Tears distinguished this city, above its rivals in opu- 
lence and commercial prosperity. Such Norwich 
has been in our memory, and u its splendour be 
gone by, a taste for oiegm! cultivation, originating 
in many of the befoti^eotloned causes, still re- 
mains, and is fostereal^ptlie novel pursuits of che- 
mistry and natural history, on which some arts, of 

g reat importance in the manufactory of the pluce, 
epend lor improvement. We trust the render will 
pardon this digress fon from the subject more imme- 
diately before us, to which we shall now return. 

Some of the more learned students of English 
plants, among the lovers of botany in Norwich, had 
long been conversant with the works of Hay, and 
even the Histories Muscortem of Dillenius. They 
were prepared therefore to admire, and to profit by, 
the philosophical writings of Linmcus. lienee ori- 
ginated the Elements 0/ Botany v published in 1775 , 
by Mr Hugh Hose; who was aided in the under- 
taking by his equully learned friend, the Reverend 
Henry Tryout, of whose acuteness and botanical 
skill no better proof is wanting, than his having found 
and determined, nine years before, the minute Tit Lea 
muscosa^ior the first time in this island. Numerous 
pupils were eager to improve themselves by the as- 
sistance of such masters, and amongst others the 
writer of these pagps imbibed, from their ardour and 
their friendly assistance, the first rudiments of a pur- 
suit that has proved the happiness and the principal 
object of his life. 

London became, of course, the focus of this London, 
science, as well as of every other. Of the English 
Universities, Cambridge most fulfilled its duty, ; n »»*** Oxfoni. 
rendering its public establishments useful to the ends 
for which they were founded and paid. The names 
of Mjfrtyn, both father and son, have long muin- 
t&med ■ distinguished rank in botany, and the latter, 
for Tn*riy years, has inculcated the true principles of 
Linnaad science, from the professor's chair. A bo- 
tanic garden was, established, by a private individual, 

Dr Walker, about the period of which we are speak- 
ing. A Linnaean Flora Cantabrigiensis, by Mr Iiel- 
han, has renewed the celebrity of that field, in 
which Hay had formerly laboured ; and there has al- 
ways exited a little community of Cambridge bota- 
nists, though fluctuating and varying, according to 
circumstances. ^At Oxford, botany, so vigorously 
established by Sherard and Dittenius, slept for forty 
years under the auspiceB of the elder Professor Sib- 
thorp, at least as to the utility of its public founda- 
tions. Yet even there the science had many indivi- 
dual cultivators, and If others were forgotten, the 
name of ^ Banks ought to render this school for ever 
celebrated. The younger Professor Sibthorp well 
atoned for the supinencss of his fkther and prede- 
cessor. He published a Flora Oxoniemis, and ex- 
tended his inquiries into the classical scenes of 
Greece, finally sacrificing his life to his labours, and 
sealing his love of this engaging study by a posthu- 
mous foundation, which provides for the publication 
of a sumptuous Flora Graca, and the subsequent es- 
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! forgotten, where the 
distinguished c&cumoavigator Forster, of jrfrhom we 
have already spokien, Was settled. Here many young 
naturalists were trained. Thw^eigh^tmng family 
of the Blackburnes, possessed even to tins diy, of 
one of the oldest and richest botanic gardens in 
England, have steadily fostered this and other 
branches of natural knowledge, . The satae taste lias 
spread to Manchester, Liverpool; and the country 
around, Westmoreland, Northumberland and Dur- 
ham have their sequcifteted practical botanists, In 
every rank of life. Scenes celebrated by. the corre- 
spondents of Ray are still the favourite haunts of 
these lovers of nature and science, who every day 
add something to our ^formation, and to the cele- 
brity of other parts of the same neighbourhood. 

Wc must now concentrate Our attention to the 
London school, which, for about forty ye^ta past has 
maintained a rank superior to most Othefc seats,. of 
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who Opo day, k w«| adromog with 
or Pitcairn, the treasures oi' 
their respective gardens, and another labouring with 
the distinguished Ellis, at the more abstruse deter- 
mination of the. intricate family of marine produc- 
tion^ whether sea* weeds, corallines or shells- His 
acquisitions, and those his friend and. natron, 

Wihe fairy land of the South-Sea Islands, the ha- 
zardous shores of New Holland, or the neatly fatal 
groves and swamps of Java, were at the same rime 
recorded by hts p$n, as they were gradually perpe- 
tuating .1^ the slovf labours, of the engraver. To 
this bahd^f zealous naturalists, the jmimx Linnmus 
was, forar while, associated, Os wen os the excellent 
apd Zealous Broussonct, who,thoqgh not unversed in 
botany, devptcd^tiwsclf mo£t particularly to the more 
uncommon put$dt 6f scientific icthyology. 

The Banksian school, altogether Went upon prac- 
tical botany, had adopted the L&hitoftn system as the 
most Commodious, whUe it pursued. and cultivated 
the Linnaean principles, as the only ones which, by 

w« t w — - , r - their transcendent excellence, could support the 

botanical science; the more so perhaps for its being. Science of botany on a. stable foundation. In these 



founded in total disinterestedness, both with respect 
to authority and emolument. Truth alone, not sys- 
tem, has been the leading object of this school; Un- 
biassed and gratuitous patronage its support ; and a 
genuine love of naturaand of knowledge its bond of 
union, among persons not less distinguished fVom each 
other by character and opinion, tlian by their different 
pursuits, and various ranks of life. The illustrious 
Banks, from the time when, after his return from his 
celebrated and adventurous voyage, he devi 
self to the practical cultivation of natural ^ 
the advantage of others, as he had long 
for his own pleasure and instruction, hm 
head of this school. Here he fixed the at 
learned Solander, ft>r the remainder of 
life. The house of this liberal Meccenas 
since been, not only open, but, in a manner, at the 
entire command of the cultivators ^md admirers of 
this and other branches Of philosophy ; masmfuch as 
his library and museum have been a eteifljli to their 
free use ; and his own assistance, encouragement and 
information are as much at tlicir iorvieb, ,8$ if his 
fortune and fame had all along, depeiit^ on their 
favour. Wfitfe such a n r establ ^ aided 
by the perpetuaf’Tcsources public 

and private gardens around^|mpiy-« 2 %lft.wcl) flou- 
rish. Tlie liberal spirit of th^l^5li:'^Jqis pursuit, 
gave a tdiie to the 

though depcndmg bn pecuniary molhfiS^jjKlir their 
support, rivalled each other in disibtetest^ commu- 
nication. Tlie improvement of science was the lead- 
ing object of all. One ofuiis loiter description took 
his rank among the literary teachers of botany. 
Lee’s Introduction was much approved by Linnaeus, 
whose system and principles it abljp Exemplifies, and 
who became the friend and correspondent of its 


Dr Solander was, of course, well trained ; and, hav- 
ing added so wide a range of experience to his the- 
oretical education, few botanists could vie with him, 
who had, as it were, Caught his preceptor's mantle, 
and ifibibed, by a sort of inspiration, a peculiar ta- 
lent for concise and eJear definition. Abstract prin- 
ciples of classification* bfr even such outline? of na- 
tural arrangement as Linnspus had promulgated, 
seem never to have attracted, Solanderi In following 
the cl win,, of his ideas, discernible in/tbjp materials 
he lias te#bfcbind him, one canno^bit remarkhi^ 
singular inattention, to every thing like botanical aft 
finny, to which the artificial sexual system .was, with 
him, entirely paramount. The genera' which* for 
extemporaneous usci Renamed with the .termination 
aides, coippti0lf eachwith some Wl-kndwn genus, 
tid^ro|k j r appellation could be selected, are seldom 
thuir^^paredl because of ai^ WturaJ affinity, nor 
iyigc e'^etpal resemblance, (gut, because they 
agree wStfriuch in their place in ^artificial system, 
perhaps in techniefd characters, A great 
therefore, it is evident,, may exist, without, 
that vaunted a peculiar line, which some 

would have^^j^ider e& the only road to, know- 
ledge and to flame. Weallbw that this spat Of eru- 
dition^ is how, since the atteption it,, has received 
from Linnaeus, Jussieu, a^ qftieiy, become indis- 
pensable to a good theoreScrf, or philosophical bo- 
tanist, as is the Study of ecology, in consequence 
of the labours pf ij^iner;'. ^omy.cphtend that it is 
nble to 4 knowplants extremely well without either* 
%e learned, Dry ander, less skilled than his prede- 
r J% as Ae coadjutor of Sir Joseph Baqtoi, ip^o 
practical acquaintance with plants, exceeded him in 
theoretical lore and ingenious speculation, and far 
excelled every other man in bibliographic inforxna- 
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tion, as well Oft in the most exact- 

ness relative tb every subject within the wide extent , 
of his various knowledge. He furthered, upon princi- 
ple, and with unwearied assiduity) every object of the 
noble establishment to which he was devoted; but be, 
like Solumjer, now sleeps with his fathers, and his place 
is supplied by a genius of British growth, who unites 
talents with experience, and theoretical skill, in the 
most eminent degree, with practical knowledge. 

Although it is, almost superfluous to name the 
most eminent disciples of the London school of bo- 
tany, it might seem negligent to pass them over 
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ed; essays, which might Otherwise bave never seen 
the light, are given to the world'; J6d a general taste 
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without some particular' mention. The ardent aiflj^ for the plying study of toattfre is promoted. Learn- 
Ingenious Curtis has left a permanent monument be- ed and worthy people are thus made acquainted with 
hind him, in the Flora Londhxenm^ to Say nothing each Other, from the remotest corners of the king— 

of the popular Botanical Magazine^ continued by his dom, and their information enriches the common 

friend l)r Sims. The Flora Scot lea of Lightfoot stock. The state bias given its sanction to this rising 

first offered, in a pleasing and familiar garb, the bo- establishment. Its publications and its members arc 

tunica! riches of that part of the bland to to south- spread over the Continent, and other similar institu- 
ern inhabitants. The lynx-eyed Dickson, so long tibjra have borrowed to name, imitated its plan, and 


and faithfully attached to his constant patron, has 
steadily traced, through all its windings, the obscure 
path of cryptogamic botany, with peculiar success. 
No more striking instance can be pointed out, to 
prove how totally the most consummate practical 
skill, even in the most difficult part of botany, is in- 
dependent of theoretical learning. Even those who 
profit by the certain aids supplied by the discoveries 
of Hedwig, can w>th~&jFicultv k$yp pace with this 
veteran in their purjgpk who, with conscious inde- 
pendence, ncglect*'aip$f>se aids. ^ 

M«aeum Just at the time when the school, whose history 
2f Liniurii? we ,lrc endeavouring to trace, had most firmly esta- 
blished its credit and its utility, a great additional 
weight was givtm to England, !«£ the scale of natural 
science, by the acquisition of the entire mUseum, Ji- 


patd respect to its authority. Yet it is not in the. 
name alone of Linnaeus, that the members of this so- 
ciety place their confidence ; still loss do they bow* 
to that name or to any other, *t the expense of their 
own right of private judgment. Their Transactions 
arc open to the puptlS^f every school, and the ob- 
servations of every critic, that have. any prospect of 
being useful to the world. The writer of each com- 
munication, must, of course, be answerable for the 
particulars of his own performance, but the Society 
is responsible for each being, on the whole, worthy 
to be cdfnmunicated to the public. The possession of 
the very materials with which Linmrus worked, his 
oWn specimens and notes, enable us very often to 
correct mistakes, even of that great man, many of 
which would Be unaccountable without the means 


brary and manuscripts of the great Linrtaeub and his of thus tracing each to its source. At the same 

l. . .... . ilV i *i« a ^ 4. 


son, which came amongst us, By pHvate purchasc, in 
1784*, after the death of the latter. Hence our no- 
menclature has been corrected, and opr knowledge 
greatly augmented. These collections have neces- 
sarily been consulted by most persons, about to pub- 
lish on the subject of natural history, and a reference 
to them, in doubtfUl cases, secures a general con- 
* formity jaf sentiment and nomenclature, among the 
botanists of Europe, Asia and America. 'Wi^tre 
seldom obliged to waste time in coniecwri^%Bat 
Linnaeus, or the botanists with whom be correspond- 
ed, meant, for w^tove before us their original spe- 
cimens, turned by their own hands. An entir^Lon- 
don winter Vas devoted to fchf, almost daily Ifcbotir, 
of comparing the Banksian herbttiqm 'throughout, 
with that of Linnaeus, and to fit eif hm. interchange 
of specimens between their respective possessors, 
who, with the aid of Mr Dryander alone, accom- 
plished this interesting and instructive comparison. 
Hence the Hftrtu* Kewenm of the lamented Aiton, 
whiefowjur ot: that period, preparing for publication, 
becaftie rmtCb.more correct in to liamOs, than it, or 
any other Mfatoltt* performance, could have been, 
without ^hts. advantage. It could scarcely be ima- 
gined thoi Swedep would*, unmoved, thusiet the bo- 
tanical sceptre pao^Jrtmr hey ; but it is much to the 
honour of the nation, that *eil her naturalists have 
ever preserved the most friendly intercourse with us, 
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time, the acquisition of materials to which he never 
^ tends to improve and augment the history 
je. had left imperfect/ 1 ' His language, his 
characters were, for some time, held 
fc^hat they wore implicitly copied, even 
anifefttly inapplicable, in some points, to 
i to which they were referred. Synonyms 
were transcribed from his works by Rose, Hudson, 
Curtis, and even Gartner, (vie assert it on the po- 
sitive proof of errors of the press, copied in the 
transcribing), without reference to* the original books, 
to sec wheSodfsttch synpnyi^ f or their accompany- 
ing plates, agreed wijffir the" \4ml under considera- 
tion. The cx&bnple of Dr Sdiapder first led the 
writer of fjhi* to avoid such* a negligent arid unfaith- 
ful mode of proceedhig j yefetfee haf evt^considered 
as sacred' tbjfe very LiniMNflf, wfifere they re- 

quire no cbrrectt^'. , : r ^^y are become ar kind of 



or^c^rated. To them wtfhOjpe 

demed ifWttppiy'the words of the poet, 

«« Tlte. solid biiHion of one sterling line, y 

Drawn to Frcuch wire, would through whole pages dime. 1 ’ 
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Of this ft is needieka to quote example#* -We must 
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add, barbarously- wdrdjft I botwijjt as possible, and to diffuse a tuste 
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^ipus quarthrs^New 4br " The popularity of the study has, at 
^id ideas ; nt^hirabd means of instruction. The 

^Worse, fb eoncdktjthe garden and green-house, the wood** fields, and even 
^students tuw dm&'ft** the concealed treasures of the waters, are now the 
terred from adopting 'raM^’impiroveftten^ . because rbsdured of the young and the elegant; who in the 
they know not which guide to prefer* enjoyment of ft neW sense, as it were, in the retire* 

From 1 the combined zibets of the various causes of the country, imbibe health, as well as know- 


uhieh wetimve endeavoured to trace, .the study of 
botany in England has, for a long period, been al- 
most entirely practical. To determine .the particu- 
lar species intended, in. every case,, by Linnaeus; to 
distinguish and to describe W w ones ; to improve 
scientific characters, and to correct synonyms ; these 
have been the objects of our writers ; and hence 
many publications of groat utility, especially a num- 
ber of critical and descriptive essays, in the Trans- 
actions of the Linnsean Society, not unworthy of the 
school which gave them birth, haVe enriched the ge- 
neral stock of knowledge. These are the sound 
fruits of skill and investigation, the solid advantages 
of real information, applied to practical use. They 
arc independent of theoretical speculation, and will 
stand unshaken, amidst any possible changes of sys- 
tem. On such principles the Flora Britahnica has 
been attempted, and continued as fitr as the present 
unsettled state of some of the latter ordfers^f the 
last class, will allow. Such impediments, which de- 
pend on the difficulties of systematic discrimination, 
among the Lichens especially, it is hoped will soon 
be removed. Meanwhile the English Botany of the 
same writer, illustrated by Mr Sowerby's expressive 
and scientific figure^ has finished its ca 
formed so nearly complete a body of ItiCi 
as, we believe, no other country has prof 
this the liberal contributions of numerous 
servers, from the Alpine heights of Scot 
shores and circumambient ocean of the _ 
preserved ami recorded ; evincing a degree 
ral inquiry and acuteness, which hardly any nation 
can rival. The memory of several benefactors to 
the science, otherwise in danger of passing away, is. 
embalmed in this national work, which serves at once 
as their botanical testament, and ^ho/,fnqgtomeot of 
their fame. Some our bo&msts of me present 
clay have thrown gjreat fight on sev^I of the most 
obscure departments, of tim sciencdVfraiets Mr 
Sowerby's work on English of 

the. learned Bishop of ?7arlista,;4Nh €arms,*jind, in 
conjunction with Mr W oodhsw4;t«V of Mr, 

Dawson Turner on the latter^®^ihd? h e Mufti 
of Ireland; but esp^jially 

display of the Btii^h 'Jungetntdnnii^* the 

contributions of a Winch or an Abbot, a yvithering, 
Knapp, Stackhouse or Valley', noftr tW more splen- 
did labours of the indtdatigfcbte Lambert, be forgot- 
ten. Each, in one way or other, has enlarged the 
bounds of science, or rendered i^ . easier of access. 
We cannot, in the Compute of o^Mpteent aOdt^r tak- 
ing, pay the tribute due to eVery tmfividual> oiir aim 



and taste, at the purest of all sources* 
ttce alone now remains to be considered, in or* France; 
der to finish the historical picture which we h|^n> un- 
dertaken, of the 8 fate' of botanical science in Europe. <■ 

To do justice to this part of our subject, we must 
turn our attention to times long since gone by, or 
wC shall§scarcely render intelligible Uie state of 
afihirs at present 

The great Tournefort, by the force of his charnc- Tourueforf. 
ter, his general’ and particular " information, the 
charms of his pen; and the celebrity which his name 
gave to his country, through the popularity of his 
botanical system, was so firmly established, in the 
ideas of the French, as th e Grand* ftfonaryue of bo- 
tany. that they would have as soon allowed the greot- 
, ness of Louis XIV. to be questioned, as that of this 
distinguished philosopher. So beneficial was this 
partiality, in some respects, that it gave an unprece- 
dented tmpulseWtod popularity to the science; so diV 
advantageous was it in others, that it placed a formi- 
dable; harrier in the way of all improvement. Var- 
iant, the able and Wort hy pupil of Tournefort, has 
never been, forgiven m {peaking, on some occasions, 
too freely of his master’s defects. Hence hh own 
merit* he* been kept in the background. The doc- 
trine of the Sexes of plants was discountenanced as 
long as p&tible, because it 'was proved by Vaillant, 
after hatfhg beep rejected by Tournefort. Never- 
theless,' when the good seed of science is once sown, 
it can hardly be totally suffocated by the impedi- 
ments of prejudice and ignorant partiality, practical 
zeal sprung %' by ti^felde of siyeculative jealousy, 
and Jhe;: jtflres Withered, while the profitablp plants 
fiouftplid. Some botanists followed' the steps of 
Tournefort, iovtfte Levant, b&pforing afresh those 
countries; ^Whictf . he has fbreyejfc rendered classic 
groumL; Others visited Amerietfr^hioh they tra* 
versbiOh different directions. Thtf Indefatigable 
Plumtcr pcrforj^l^ tipee Oepar&t^ voyages to the 
western World^l^i^mH^h^ms djscoverieSfiave, th a 
great measure,^fered shipwreck from: totity and 
irnperfcct pWjrOhage, as a great part of btSxblleetions 
did, #- the accidents of 

value remains. 1 H hs r ^ 'injure 
His", perpetual rem^nbran^^iti^ Genera 

are' the ba,ajitf tit otir differ- 

ences in wtfb , frank, pWMiF : -Waff : Wf all has 4 
been , distinguished, botanies 

wJvSy&cceeiw thelfoM'or Twirorfort andVailtanfy . 
the fafotljf of th^Justieus. One of these 4 invent^ Jusslem* 
gated the prolific regidiW of Bern; 

Some tliiagi Which iw sheceeding ^ 




300 . ' < BOTANY* 


Botany. thcred $ other branches of this, family, brides being 
'***s'** / eminent in Medical sciedfce ami practice, haw pur- 
sued the study of botany with no ordinary success, 
on the most philosophical principles. Of these Cite 
most eminent arc tlte celebrated Bernard de Jussieu, 
the contemporary of the earlier days of Liwueus; 
ond his nephew Antoine Laurent de Jussieu, die 
pride and the ruler of systematic botany at present 
in France. The views and the performances of these 
great men lead us to a new brunch of our subject, 
which indeed we have lmd in our contemplation 
from the beginning of this essay, the exposition of 
the principles of a natural scheme of botanical clas- 
sification, as hinted, and imperfectly sketched*. '1^ 
Linnrcus, and brought, to the perfection of a regular 
system by the Jussieus. 

j /urn iran Previous to our entering on this detail, and the 
hchool in remarks to which it will give rise, we must con- 
Jrajice. elude all that belongs to the former part of our 
undertaking, by giving some account of those 
botanists who have formed and maintained a Lin- 
ltieari school in France. We must shelter our- 
selves under the broad banner of truth when we ob- 
serve that these have, til) very lately, been almost 
the only French botanists that have supplied us 
with any practical information ; and their labours 
have been useful in proportion as they have com* 
mendably shaken off the prejudices of their prede- 
cessors. Of this last, proposition Duhnmcl is a wit- 
ness, though we may perhaps osteite some surprise 
in classing him among Linmcan botanists. His pre- 
face to his Trail£ du Arbres sufficiently shows how 
fearful he was of being taken for such, and yet how 
he was held by vulgar prejudice alone, to the no- 
menclature, or rather the genecical opinions of Tour- 
nefort. He tells us, while be adopts these, that his 
judgment went with Limueus, whom he follows in all 
new discoveries. The plan of his hook, confined to 
hardy trees and Bhrubs, justifies his use of an alpha- 
betical arrangement, in preference to any system, 
unless he had thought sufficiently well of Tourno 
fort’s to prefer that. But he has prefixed to his 
work, as a practical method of discovering scientifi- 
cally what it contained, no other than a sexual clas- 
sification, His practical botany was so limited, 
being. -entirely subservient to his grfent objects, of 
forest planting and vegetable physiology, jthat he 
had no attention to spare for the consideration of 
methodical systems,. Accordingly he tells us, that 
some such is neefessary for the use of botanists, es- 
pecially of those who explore the productions of fo- 
reign countries, but whether thft anethod of Hay, 
Tournefiirt, Boerhaavej Van-Rj^#^ Lfnnceus, or 
Bernard de Jussieu be adopted, .is if %io importance. 
Six years before Duhamefs work cathe put, Dalibard 
had published, in 1749,. his Flora Parisicnsii Pro- 
according to the Linnssan system. 

It has ftlwhys appeared to the writer of this, (Vpm the 
conversation and writings of French botanists, that the 
judgident of the learned Le Mourner, and! the coun- 
tenance 'of his patron the Duke D’Ayeo, afterwards 
Mareohal de fyaillcs, first estkwished the reputation 
of Liimaus fa france ; not so much possibly for the 
sake of hit system, as his discoveries, his commo- 
dious nomenclature, and his clear principles of dis- 


crimination, , Le , Monnier botanized . in Chili, Botany, 

in the company of , the , astronomers with whom be 
was associat^d^lle soon found, like Hr Garden in 
South Carolim^riiat rite classification of Tournefprt 
was no key to the treasury of a ne^ wpfld. lie 
however made his remarks and collections, and 
studied ihetn .subsemientiy under the auspices of 
a more comprehensive The Manchal de 

Npftillas, a great cuWva^p^f exotic trees ami bhrubs, 
corresponded with the .Swedish naturalist, and en- 
deavoured to recommend him to the notice of the 
lovers of plants in France. Meantime Gerard and 
Gouan in tho south, both introduced themselves to 
the illustrious Swede, and promulgated his principles 
and discoveries, though only the latter adopted his 
classification. Villgrs .we have already noticed as 
the author of a, Lmiucan Jlistoire dcs pinnies dr 
Dauphin#, He died lately, Professor of Botany at 
Strasburgh, where he succeeded the very able and 
philosophical Hermann, one of the truest Linmraus, 
who had imbibed all the technical style of the Swe- 
dish school, as well as its accuracy of discrimination. 

We may now safely announce Hermann as the real 
author, in conjunction perhaps with Baron Born, of 
that ingenious but bitter satyr the Monachologia , in 
which the several species of monks are affectedly dis- 
criminated, and their manners detailed, like the ani- 
mals iu the Linnrcun System a Natural This ludi- 
crous performance has long since appeared iu a, ma 
very exact, English translation, and was rendered 
into French by the late M. Broussonet. As we are 
led aggfa to name this amiable man, too soon lost to 
his country, after experiencing every vicissitude of 
revolutionanr peril and alarm, we cannot help dis- 
tinguishing him as one most zealous in the cultiva- 
tion and diffusion of Linna^an learning, a taste for 
which he chiefly imbibed in England. lie had no 
indulgence .for those prejudices, which cramped the 
talents of ltis countrymen, andr prevented their de- 
riviugj^pwledgc from any quarter triiere it was to 
He recommended the younger Linmcus to 
th&rfpbfaOnal acquaintance and favour, which tci- 
vico he; Also rendered, a few 3 ears alter, to the per- 
son who how commemorates his> worth, and who w ill 
ever remember, with affection and regret, his many 
virtues, his agreeable conyerse, and his various and 
extensive acquirements. 

The intimacy which subsisted between this tr- 
thusiasticjnatm'allst and the distinguished botanist 
L'H^ritiety confirmed* ^if it did not originally im- 
plant, in the uynd of the I&tilt* that strong bias 
which ho oyer showed for |he Linp&ao principles pf 
botany. According to the|g hi* humorous splendid 
works are composeq. ,Hetiroreover imbibed, if wc 
mistake not, from tb© same source, a peculiar pre- 
ference for . unOolomttd .Ottgravings of plants, instead 
of the coloured ouejft: which had long been in use. 

It cinhof be denied that the merit of these last is 
very various, and sometimes very small. They do, 
nevertheless, present to the mind a more ready idea 
of each species, than 11 simple engraving can do, nor 
is the latter less liable to incorrectness. When 
plates are taken from the delineations of such ex- 
quisite artists a| ^’Heritier employed, they have a 
good chance of excellence * but the engravings of 
s 



Bn r any* Cavanilles, dpiuraftcr miserable drawings/ though 
's^MHy^wthev deceive tiie eye by their peat finishtjj*; pro 
really less exact tftim many a rude outlie* 
ed plate®, if executed With the uhifiAtfy and*cibm> 
tiftc exactness MrSowerbyte, oV the charadirieHc. 
effect of Jacquinte, speak to the eye more readily 
than most engraving*. The art of printing in 
colours, practised formerly, in England with sttmJl 
success, was revived at Parieby Bulliard, and I* cat* 
ried to the highest perfection in the recent publica- 
tions of Redout^ and Ventenat, which leave hardly 
any thing to be wished for, with respect to beauty or 
exactness* Many of the .works of L'Heritier have 
remained imperfect, in consequence of the political 
convulsions of his country, nqd his own premature 
death. The learned and worthy Desfontaines, who 
travelled in Barbary, has been more fortunate in the 
completion of his labours. . His elegant Flora Atlan - 
tic a, in 2 vote, tto, with finely engraved uncoloured 
plates, is classed and modelled on the plan of the 
Lin mean school. Such also is the plan of the works 
of that distinguished botanist La Billardiere, who, 
besides his account of New Holland plants, has pub* 
lishcd five elegant decades of new 'species from Syria. 
That scientific horticulturist M. Thouin, likewise a 
most excellent botanist, though he has scarcely 
written on the subject, is a correct pupil of tho 
Swedish school. His general spirit of liberal com- 
munication, and his personal attachment to the 
younger Linnaeus, led him to enrich the herbarium 
of the latter, with the choicest specimens of Com- 
tnersorfs great collection, destined otherwise % have 
remained in almost entire oblivion. A singular fate 
has attended the discoveries of most of the French 
voyagers, such as Comnierson, Sonnerat, and Dum- 
bey, that, from one cause or other, they have scarce- 
ly seen the light. So also it has happened to those 
of Tournefort, Sarraain, Plunder, ana others, whose 
acquisitions have long slept in the Parisian museums. 
Happily there seem* to have arisen of la^ ^com- 
mendable desire to render them useful by 
and thus many fine plants, known merely by the 
slight and unscientific appellations of TaUfnpfort, 
and therefore never adopted by Linnaeus, have re- 
cently been clearly defined, Or elegantly delineated. 
The journeys of Olivier and Michaux* towards the 
cast have enriched the Paris gardens, and been the 
means of restoring, several lost Tournefortian plants. 
Wc believe however that the English nursggies have 
proved the most fertile sourlHf of augmentation to 
the French collections, as appears by the pages of 
all the recent descriptive writers in FrandferV 

We dare not presume^) arrange the ibdfe&tigable 
and very original botanist Laiqarjck among the Lin- 
mean botanists of his country, but we^jbeg leave to 
mention him here, as one wbbhifthofrght for him- 
self, and whose workfare the better for' that reason. 
His severe and often petulant criticisms of the 
Swedish teacher, made him appear more hostile than 
he really was, to the principles of that great man. 
Being engaged in the botanichl department of the 
Encyclopedic M&hodique, he was Obliged to con- 
form to an alphabetical arrangement ; but he surely 
might have chosen the scientific; generic names for 
that purpose, instead of barbarous or vernacular 


etfeb* wfcfefc, td foreigners, wqojd have i!qade all thedif* Maflw. 
fcrencc, betw een a ccHinnodic&^ftjfid ah unintelligible 
disposition of his work.- of his period 

mance» ho. has great ra^riV;.^b ‘with respect to 
clearing up obscure species* of describipg new' ones, 
and he jmdlh^j^vantogo qrjjkpcest^.on many occa- 
sions, to' t3rigiwEoi^ , s ! coli©etkm. r Lamarck’s Flore 
Fran^oise* id arranged after a new analytical method 
of his own. Hite book however is valuable, Inde- 
pendent of its system, as an assemblage of practical 
Knowledge and observation. We h«vo only to re • 
grot a wanton and inconvenient change of names, 
il&kdft too often occurs, and which is not always for 
fhlm'tter * witness Cherranthus hortensis, instead of 
the long established incnnits of Linnaeus; AJfilam- 
pyrum violaccnw , which is not correct, for v fttf» 0 - 
rosum , which is strictly so, and which preserves ao 
analogy with the rest of the species. 

We shaft now undertake the consideration of the 
principles' that have been suggested, and the at- 
tempts that have been made, respecting a 

Natural Classification of Plants* 

The sexual system of Linnaeus lays no claim to tlieSe*n«l 3y«. 
merit of being a natural arrangement. Its sole aim t#0l# 
is to assist us in determining any described plant by 
analytical examination. The principles on which it 
is founded are the number, situation, proportion, or 
connection, of the Stamens and pistils, .or organs of 
impregnation. These principles are taken absolutely, 
with the spldcxception of their not being permitted 
to divide the genera, that is, to place some species 
of a genus in one part of the system, and others in 
another, though such jp ay differ m the number, situa- 
tion, proportion, or connection of their stamens or 
pistils; those characters being possibly artificial, 
while' the genera are supposed, or intended, accord- 
ing to a fundamental law independent 'of all systems, 
to be natural assemblages of species. Wb need not 
here explain the mode in which Linnaeus has pro- 
vided against any inconvenience In practice, result- 
ing from such anomalies of nature herself. 

But though this popular system of Linnaeu§ does 
not profess to be a natural method off classification, 
it is, in* many points, incidentally so, several of its 
classes or orders whose characters are founded in 
situation, proportion, dr connection, being more or 
less perfectly natural assemblages r nor con it be 
denied that, on the whole, it usually orjmgs together 
as many groups qf patqral genera, as occulr in most 
systems that hqjbrbeeq promulgated. TMs fact 
would be more if the various editors. of this 

system, those arid have added new genera, to the 
original ones of Linnaeus, or, in general,; those who 
have any way applied his method to practice, had 
properly understood it. They ‘would then have per- 
ceived that its author had always natural affinities in 
view ; his a^rtf, however incompletely fulfilled, ac- 
cording fa 1 bur advanced knowledge, having eon* 



analytical, method, at the jbead of each clasfc Iti hi* 
Syttema Vegtfabilium, in "which the genera are dfe* 
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Botany, posed according to their technical characters. Mur- artificial,: cannot be, conceal^ # fart, of the objec- Botany, 
ray, in compiling the fourteenth edition of that work, tiona, to w|mji the sexual systeh^ ^as originally 
has been inadvertent, respecting this essential part of liable, hav^Jhpen pbviated. W$pw*an wliat concerns 
its plan. Indeed it is probable that he was not thelast eue, Paiygww u : I^JForster. ob- 

competent to judge of the affinities of the new Berved, in bin voyage round tbo. this class 
genera, introduced from the Supfdqmntuv h or from was subject to great exception, on. Recount of the 
the communications of Jacquin, ill on berg, drc. Yet trees tf tropical climates, .so many q!’ which are 
surely lie might have perceived the affinity of Battfaia , constantly or occasionally polygamous ; that is, each 
to Protea , rather than to Ludwigid or. Oldenlandia ; individual frequently bears some imperfect flowers, 
and indeed Linnxus himself ought to have discovered male or female, along with its perfect or united ones, 
the relationship of the latter to Hcdyctis, if he did Such a circumstance reduces any genus to the class 
not detect their identity, instead of inserting it be* Poly garni a ; and on this principle Mr Hudson, 
tween two such strict allies of each other as L%$v>>i- thinking perhaps that ha , made a' great improvement, 
gia and Ammannia. To pursue these remarks woifld removed, our Ilex Aqui/olium, or Holly, thither, 
be endless. It is hurdly necessary to indicate the though Ilex is well placed by Linnaeus in the fourth 
natural classes, or orders, of the Linhaean system, class. . The author of the present essay has ventuied 
such as the Tetrad ipiami a , Didynamia, Diadelphia, to propose a scheme, which is adopted in his Tlora 
Synge nc si a ; the Triandria » Digynia , Gynandria Britannica , for getting clear of this difficulty. He 
Diandria, Sc c. Except the first-mentioned cluss, considers as polygamous such genera only as, bc- 
which, if Clcome be removed, is strictly natural and .sides haying that character in their organs of im- 
entire, the others are liable to much criticism. We prpgnation, have a difference of. structure in the 
are almost disposed to allow, what, we know not that other parts of their two kinds of flowers. Thus 
any one has yet observed, that the system in ques- Atriplex has, in its perfect flowers, a regular spread- 
tion is the more faulty in theory, for these classes mg calyx, in five equal segments ; in the attendant 
being so natural as they are. Each order of the female ones a compressed one, of two leaves, subsc- 
Didynamia presents itself us a natural order, though quently much enlarged. , 

the character of that class, derived from the proper- The genera thus circumstanced are so very few, 
tion of the stamens, serves to exclude several genera as far as we have discovered, that possibly the 
of each order, and Co send them far back, into the class might, but for the uniformity of the system, 
second class. If all ideas of natural affinity be dis- be abolished. We cannot indeed tell vihat future 
carded from our minds, there is no harm whatever in dwcoveries may be made ; and its character, on the 
this; but if the Didynamia clairus^&uy credit, as a above- foundation, is sufficiently clear nnd permanent ; 
class founded in nature, the above anomaly is a de- for flowers of an essentially different configuration, 
feet. So, still more, under the same point of view, can hardly vary iuto each other. The orders of the 
is the Diadtdphiu , or at least 4tfi principal order De- last class of the Linnsean system, Cryptogam ia, are 
candtia , liable to exception. This order consists natural, and preserved, all nearly tjie same, by every 
entirely of the very naturul family of Papiliuwceic. systematic projector. The original appendix to this 
They are characterised as having the ten fifteens system, the Palma, would be a great blemish there, 
in two sets. Now it happens that there are many in, as an artificial arrangement : for such an arrangc- 
papilionaeeous genera, indeed a great number of wrought to be so formed as to admit every thing, 
such have been discovered since Lirm&'us wrote, on |j tee: principle or other. But this stumbling- 
whose ten stamens are all perfectly distinct. These block Is now removed. The palm tribe were placed 
therefore are necessarily referred to the class De - thus by themselves, merely till their fructification 
eandria , and they come not altogether amiss there, should be sufficiently known. Now they are found 
because they nrcet, in that class, some concomitant to agree well with some of the established classes 
* genera, which though, like them, leguminous, are aud orders, where they meet with several of their 
less exactly, or scarcely at all, papilionaceous. But natural allies. 

the greatest complaint lies against some genera of Whatever advantages might accrue to the practi- Natural 
the Diadefphia^ Decandria, for having the stamens cal stud^ of botany, from the convenience and faci- Ciassijicji- 
al) really combined into one set, so as in truth to Jity of h& artificial system, Lnpieus was from thej, 1 ™^ i4i ’ 
answer id the technical character of the preceding beginning intent on the discovery' of a raofls philoso- 
class, Monadetpkia. There i* tartly indeed some phical arrangement of plants, other words, the 
indication of a disunion upwai$f\&here they, more classification of nature* r JE||is appears from the 77th 
olr loss perfectly, form two set? ; fmd eolne of' them aphorism of the vary first edition of his Fundamenta 
are so nearly diudelphous, that their complete union Botanica, pt&lishedtU 1 1736, where he mentions his 
.fiX the bottom may easily be overlooked ; others, design of attempting lb trace out fragments of a na- 
have only a fissure along the upper side of .f^ral method, In 1 the corresponding section of his 
th^ : e^mmon tube, without any traces of a separate Philosophic Botanka, be} fifteen years afterwords, 
staineb hr stamens. The papilionaceous character performed his promise ; and the same Fragmenta > as 
r - of thip ^sproUa therefore, id Bucb\ cases* 'is made to he modestly called them* were subjoined to the 6th 
overrule ^hat Of foe partldbhir mode of union among edition of nil Genera Plantarum, the lost that ever 
die stamens, end is in itself so dear, a* seldom to came from his own hands* The interleaved copies 
be attended Wfth any difficulty; but the indorrect- of the|e works,; with his manuscript notes, evince 
ness of principal in the system, in the point before how assiduously^# cdnjptantly he laboured at ibis 
us, as being neither professedly natural, nor exactly subject, as longro he lived. He was accustomed to 
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'“^wbiw^ 1 
'rtiwai^v., 

doubts, and the Hpfarac&kp 

paradoxical) it; ie jgmre difficult .^, , _ 

his ideas. , SucfehdWeyer w«^‘aU : ..^^M9lbiicc ha 
thought himself competent; ty* aforiL His distin- 
guished pupils Fabriciua an&GIseka fortunately took 
notes of his lectures on natural orders ; and by. the 
care of the latter, towhomFabricias commuj^ated 
what he ha<l likewise preserved, their joint acquisi- 
tions have been given to the. public, in actotffovo vo- T 
lume at Hamburgh, in 179& Nor wits thi^. d^V 
without the permission of their venerable, te.echer, 
who told Giseke by word of mp.uth, when they took 
leave of each other, that w as in? loved bfo^he bad , 
luboured with pleasure in bis service adding, flv^t 

<( ( lia* ! nrne ini' IlkAntv tA nnlilittli ' Ka if i& V 1 ' m 


sflMgfc 

SMwjKr” A>grtat ffart of the/subfj&n^j'pjfi the tenures, 

- pub)isl&d ^h^iif(^n$ists of^sarfti on the genera 

^%ao|snall^. of esrqib ‘Ift ; with 

*ijge the -chain of numerous * pnd M 8 % i^cohetmical : matters, 

which ;d^ »wt a)i oome withm the comp^^ 
present consideration* WJiflit wehave to &y .before 
the reader.;# not? "to any mariner, forestalled, , by 
what he wifi j^n^fnjhe fourth volume of the Ency- 
ctopjEbia, sibipoited^ which* is taken from a diffe- 
rent sources t ' . 

’ Order U Palmj^ An entirely natural, andtinirtens’* 


very distinct order.” yTJiia tribe of plants, stationed exposition 
by qatim* within the i« Kt/ t m-®* Nstn. 


Giseke was at lib^t-y to publish) wh< 
pleased, any thing that he had retained fri 
instructions." . >. *■ ’ , 

Linnaeus, according to & conversation *! 

: h ii.« -/• iKi'' i 


recorded, in the preface of tjte/vol 
latter, declined to . the last any ati 
words the characters of his orders*,. 




\p edited fryttie 
pt to define in 
tfjs reason % 


„ is considered 
memos the original food 1 pfjttati.;. still *upplyit$the 

timbre the mart lofty 

it is a of dpubt >hette£ , they ought jto ; he * 
called irees Qr herbs- They ido not .form wood; in. 
concentre circles, year;^ like our trees, 
though fheyara;^ The author 

of Jtfee sexual system was, as we have just jmentioned 
in ^peaking of that system, but littl^ acquainted at 
first with the .structure efthe flowers of palais, ,or 


... v , „,.... r , _- 1 of pa 

this appears ip bis Classes Plaidarum, where he the number of their- stamens or pistils.. His predo 

ly remarks, that no^ertaip principle, 01 key, for a hy.* eassors iq. the establishment of genera of plants, 
such definition mo be proposed, fill all thrprders,^ Tournefort hod Plumier, had published little or no? 
and cotisequentlxv^^Re pbogfe in the M<md are thing illustrative of this tribe* Ho bad himself seem/ 
: ’j so w exj^|aed 7 his. op»- * no more than three, or four species Infructifieatioo,' > 

-• as fa . *u~ uJ t.: ’ ^-^JLJSSL* il ’e jj * 


known. 

11 ion,. 4 n tha worlr^jda qt » 
situation of the eerid it “ 
parts, ahd the situation: 
ing peinv or corw^ZM* 
scheme ofnatiufti 
of Cftsalpinus^ood rij|py r hi] 
also, in the Oonve^sa^bh t 
his own orders into three; sec] 
cotyledanm, comprising the fir^ 

15 th :. lyiwijjjietittofs, (with. Wo o^htpre^tyledom), 
the^jfcjh. tfevihe 54 rth order, inclusive,- except the 
lW: a« \&^A 3 btghedfrte$ i d«ter 5 &|k,to 5 fith^with a 
hthV^tat the last, obpttngfy ougft^;|«stot}s to. be al- 
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pother thah the plate# tffiM $ort*i;Mataiaricui t (exceUeut 
* mde^d, but not f iBSc^ted with* any partieu^ View 
ta!" to a* oftlii%ki^dj)and the less comply jepreietttatione 

e of ttitiuphl^j.. The growtli of. th^«e pJarit)Sf fe quite 

«h»g i$+ Each tefmiuate# in. f H o large size, 
calledjhe heart, or .bf yiytMf' Id general ffie cah- 
bagf£of th^; pS%,; y^hep was Js cut diR the tree 
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ly tofiw#Qdkjt^;jimr mother in A *uccenipn, 
al^at anjrMr^eisjfte wasoo. The bud 
plant* by perennial, s^ae In our trees, annuel, nor <^r.|t,'lar 
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Many, minute, roundish, pellucid, txtVeihijy tender, wither- Iris involut^T^i> >ot a feyv Cominelm^ ovate * In Many* 
ing scale*, often invisible whhoui a 7 magnifier, which Xyris andyariotf*. kinds of Hriocmlan awl Shaped; 

Micheli teamed petals. Linnaeus n&tarics. Stamens Fukra, or apgea<lage«, are t0 J» 

generally three, in a tew oriey two, or six, with capil* this order. is a * 

lary filuments, and oblong incumbent anthers, whose spurious mostly a ’vgftit. 

Jobes become separated at each end. Micheli; er- rc^ef»ib } 9 - in\ If tisipml dutiful 

roneously imagined those which have six siaroccs, in 0»mtmmar wbfe.’itCt* heprt-riiapod. ■. * Smfrm* 
to bear, as it were, doubled flower*. ;' the gertoen. mm 'however tSEIft Waive, 
is superior, with two styles, sometimes' raised on a filsjjfriE# so 

common stalk or elongated base, and they are usually y tmij^cl by their : ICjAjttj td ifoen *pe- 
reflux* d to each side, being either longitudinally tlfiouaxsoroll a, ; the 

hairy, or tufted at the summit only. Seed uftive}'* 

sally solitary, .without a capsule, Lygeum only hav- ■■.rudsr^ ' >tex€tirbi- * /erfyx • 
ing a nut, of two cells, which is very singular.- A •■ Style .. thre& 

few have a simple style, as Zea, Nardits, anu Lygeum, , Pericarp ’ , ^;'Ca|^s\d 4 ..W.' ; ^® , ? aWtbrpei vdlves, 

The seed is occasionally coated by the petals, which wltfar i^y bdtf nht so in 

closely enfold it, and are almost* ttriitca with it, wit- Hence it 

ness Ihmlrum and A vena ; yt ^townieh examples in- Certain -mark, on 

dicatod by Linn# us we .may add Btiza). “ Many w$icha distmctiye^^aii^ tijgbM 
grasses are furnished with an awfi, arista t mostly ' ''Order- 7 . : /dACinoi^"^ 
rough, like ft prominent bristle, inserted into the generic appdliliobi 

back of the outermost petal, cither at the bottom, of, the roots, in 'Awny^otlts ^tf^fatxnlyiWhich 
middle, summit, or a little below the latter^ This have, at: hilt imetSt been ftdieted possess a srinm* 
appendage' is either straight,, or furnished with a lating, .or. aphrd^ , An the Qrcltidta' 

joint, and twisted backward, or simply recurved-; in might be <omprcb|m^d J iaono % oil us, in whi$h light 
some it is woolly; in several'll is accompanied by also the UmL ^ Pajiilionacetv, 

hairs at the base of the corolla. The use of those might each likeyiie bo^u^idof edi But the science 
parts is to attach the ripe seeds to the coats of atii- would be overwhelmed in confusion by such exten- 
nmls, that they nifty bo the mono dispersed.” -me genera, whiclutta therefore found necessary to 

c< Although grasses are destitute of spif& proper- subdivide. 
ly so called, a few have their leases . longitudinally i( Many OrcMdea? have a. tuberous .fleshy root; 
involute, in such * manner tfi*t thW/f^id perrria- not properly to^ terrpod bulbous, because its fibres 
nent points have all the properties Of thorite* ,ea in arei;throwp <*wr ffbpr the top, 1 or crown, whereas true 
SphtifcT, and some Fexfucce* Tlielr ^foli*tion is, >. bulbs produeptheir fibres from the base. These 
for the most part, involute, bttjiia some mstanceSrCs , tubers* oc.knoba, are m«S% ip pairs; some of them 
Dactylis glomerate it is folded.* Tlih^ch*rac>tet\bas gfobos^tfad updiyided, others pdbnat^iikcrthe hand, 
not as yet received sufficient Attention; but oug&pi J Opcf of UtOtov, tubers^ from whence the plant of the 
be noticed in future, as it niay throw great;S[it present year v has ieom^JWug exhausted, will swim 
on the distribution of the family 6f plantain inwftter • the .other, doWfhea to blossom next sca- 

Very few indeed are furnished son^issp solid 83 io fiibk>, r In the palmate kinds, 

Order 5. Timvbtamhdbx. <* Seheachzer and the former is vulgarly called the hand of the Devil, 
other authors lmve referred J uncus aud its aUics to die latter the' hood pf God- , Qphrys corallonluza 
Grasses, under the title of Gram inil ui$$fline $* .. In however has a threadshaped, branched, and jointed 
truth, they are so similar to grasses* a* scarcely to rapt; that of. Q« bifaU ^ perfectly fibrous. In other 
be distinguishable without fructification. Tbc ge* genera, pari^puui^ly the root consists 

ncra are Jttnewt , Aphyllunlfifs, Triglwhmi iSeheuch^ . ,of. jpjustens of ^bres^ .4;^' ” ■ „ < ... t ,, 

zeria, Elegia and Rest to in the first place, then Fla* / \$*,&ke fidfaiyr aud ^herbaceous, except in 

gellhriof Calamus y Butomus, Aluma und Sttgittarfa" i&tieM kinds ^ .^dendru^) quite, simple, often 
Linnaeus, in his manuscript, has hinted, that * the feftfy* y'4b; |fi^cv^r. v -ih^‘’ -is^ qerely n leafless, 
three latter may ptossiWy belong to the nbovesmen* ra^G*} ^.V|A r *Jtougfi not so 

tiobed section at the end of hi* Palmer ; see Grd. 1 . in \Opkfys tostfffii mi §dves are 

Order 6. ExsAT.tr., “ % callt^Jphom the fonn of rimp% .idteyvnUe, uniltyid^d; w& stem ; 

tlieir loaves, resiMnbting a- s wdr^beihg perfectly so^^imi^^iantmg, ^ Appear 

simple, almost linear, alternate, meetly cunvermug -.itt. .aH^cxc^.bgactea*. ..-inflorescence 

tby the margins, often cloven longitudinally; >: 0 $F$[ fructification 

thfe edge or -one leaf embraces the fitheri^ius 1 ’K^iJItooiwble to say 

StitUting wliat is termed equitant foHiige/^The; rob#' is;ca^», iv^dt^jprolla ; rw-^Js this point of 
in many cftidfS Ts oblong andHoshy, lym^fiat on the. havi^ placed no limits 

# - But some zpemel^-Iru.yfei, Arc fiy^ petals; besides a 

ty“ JbuHH>^j Jijko ^^ws/’/rio, Ar&kblyfti) $& ^tteyj'^wfe ich jmAas, as it were^ ..These 

m, in th^e g^nm; hbppte, erects zlgi.^; fiv^„Se^m to c;apstilufe an upper ^ jthc ^ctary.an 

*t*Sb*. U#f oue. mi\t &»)»*** fhu 

:' b«u>ch«4a*:':^afVfl^i«««;; fowu'iusa mm*,,< ttampmA o^.^e^-j|icto}*{-«Bd- 

codtuM Hav^ift'of itetdii V Jbea^veitfettally ? word-shaped; > '.three whicli ought ratner 'to 

'* very raVely 'quidWngMfefli'Sn the balbwiy species .$ be,4eaomihBted if'pmery.^ .This lart » various in 
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“ contracted! at 
fkin, divisible Jikfc 3 % $&tj 
ed each by a 
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bdttt^ Ibdids abound wftb Botosy, 
~ uli Their fh-^V 1 ^ 

abie> rich fv but not 
Mjr,«j|AMy- aitbationff. The 
^porhapst parasitical, 

«Hfotk .of aged trees." 
b $$$*& of culture.” 

.^, r jf iiho ideas of Lidnaeus 

jjk'JS Ja . jffwr^ Jkjfiijbwu. r that some of 
iaed, atad that 
;U ^MrfjU. favour 1 ifceta*, among the 
^ ^m^nicd by fresh vegetable 
« . ...,, . w uses afe bost remoyed when 

“*& Jhe latter planted 
nfr sifted soil from, thejr native, 

4 , T . . '0mk moderate subsequent water 1 
will come up and flower 'for 

,% ■•■-'■ 

.&These dearly approach 


.-*£& 

„ __ _^__a &?ni$ a 

, 3 B|t 84 i ..<S»-' 4 eWi»a*e' ;o ^'> , ,,. 

- v<A — 1 - , -awd cover- * £ ^ 7rf 

d ioto the. amid atofeais ^ 


r> iw Catityb* (The Iwo&rm&s certainly do not 
»to #U, i«nperftctiy.) 

H?L - ;&?' fleshy, mostly 

Jiig-'^vlhi fcurfece of the 
out fibres from, their under 



because, (as be itioughtj^m' . 
that no one L J g WW “??««* ¥W« B ^ brtt .- 

style or stigma." We cattMUk** ^aM^bMre ^WU^bra 


3 . Fl.oWer:,«#ondrf Cdyi/aoerianth 
& ,,Gfedr^1tei -i^e^e^rreg:ul<u^ ‘ . Pericarp 
^ three cells and three 


the latter is sufficiently — -#• . . v,? ; ^ - «v th 

shining glutinous deprefis^ nf Wvitft?3fl»t.btfew th 

the anthers; nor is (here «ny <fe>ubt tmt-the pqllefl, ^J*Jj 

though different in texture Mm • $£ jfS^££ 
various in the different species of these, pfetomi. C( >|erj« 
the office of impregnation { te^the'«^gj»ft. j It feQijWte 


each ceW.”> We pass 
description, recent dis- 
etiabfed epwseediiag writers* partice- 
M.ywH^XUt*- Soc. V< 5 ; VIII. 

Linmcna termut h g '■*¥ " v '-'-^ • ■ ' ••" '' '&k Sawer^W^b^^ ippnopetu- 

L ” *u! S. .-- lous^ iHf&%waMe Iiwb» and WNf oplS irregular ; 

^n' -V each Umh in thifee deep- segments ; the innet most 
'<£[. vtBeqUalj One-of its aegments heing a. dilated, hfbed, 
sp. denaunented lip, like that of the Qrchidete , the other 
«ihu ; .'• two. sometimes very small* re obsolete. ‘Stamen one, 
l«‘‘ it)serted into the tgbe, oippgMte^to the, lip; its (ila*- 
tiaeptmostly dilated, and of * pf 64 *like haljjt,. by die 
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BOTANY. 


Botany. 


Grains of Paradise, Costus, Gal an gale and Zedoary 
' of the shops, all aromutic. We have nothing s?innlur 
to them in Europe, except Acorns** 

What Professor Oiseke ha# subjoined to the lec- 
tures of Linntcus, relative to this order, is, to say 
the best of it, superfluous; 

Order (). Spatii ackjs. " These arc distinguished 
by their bulbous root, consisting of a radical bud, 
formed from the bases of the last-year's leaves, 
which envelope the rudiments of the future* foliage* 
Tii a bud the scales are expanded into leaves ; in a 
bulb the permanent base of the leaves becomes fleshy* 
In this order the leaves are sheathing at the root, so 
that they exhibit no instance of a scaly bulb, but 
only a coated one. Their leave* are, with a few 
exceptions, almost linear, or linear- lanceolate. Stem 
no other than a .sea pus, or radical floweratalk, either 
round, two-edged, or triangular. The a pat ha, or 
sheath, is a. terminal membrane, splitting lengthwise, 
except in Hcemanthu.% where it divides into six 
segments, resembling an involucrum, and is perma- 
nent. The spat ha sometimes contains many flowers, 
and where it naturally bears but one, is liable occa- 
sionally to produce more. * The flowers are stalked 
within the spatha ; in most instances they are supe- 
rior, but not in Bitlbocodium, whose corolla is di- 
vided to the very base. This plant therefore has 
erroneously been referred to Cohhicum . Tulbaghia 
has a perfectly infer ior flower, but cannot be referred 
to Hyacinlhus, on account of its * many-flowered 
spatha.” (The nectary, or crown ,of the tube, 
abundantly distinguishes Tii.) u Allium has invaria- 
bly an inferior flower, but its spatha shows that it 
belongs to the order before us. Some of its species 
bear flowers as big as a Narcissus." 

“ The corolla in most of the genera is monopeta- 
lous, inasmuch as the nectariferous tube bears the 
petals* Otherwise they might &U be denominated 
ncxapetalous, except Cokfiicmi . and Orinttm / to 
say nothing of Gethyllis , distinguished from all the 
rest by its very long tube. Stamens six, except in 
the genus lust mentioned, where, they are twice that 
number. Pistil one, except Colchicum ; but many 
have a three-cleft stigma, so that in Colcfricim this, 
port may be considered as only further divided even 
down to the germen. Capsule in all of three cells, 
with many seeds/* {(Jrvmanthus has a berry.) 

4 **The roots of this tribe grow best if they arc^ 
dried after the Jqaves perish, either artificially, or 
by the arid nature of their pluck of growth. Many 
of these roots are nauseous and acrid, therefore poi- 
sonous, especially Colabicum* The. bulb of a Nar* 
cissus will kill a dog. Kb analogy holds good be - 
tween these plants and the Tulip*, whose bulb may 
v Ue eaten with Smpuhity ; because they are not. of the 
satne natural order. All the* species $ jj^tthm are 
impregnated with their own peculiar, pungent fla- 
vour, and nature being disposed to expel them with 
violence froh the stomach, they prove most power- 
ful sudorific*; Much of the substance of these last 
mentioned* is mucilaginous, which involves ami sepa- 
rates their acrid particles* Hence they are . 

gerous fo sbbatdjnce^ but their expressed juick; de- 
prived of viscidity* is fhtal. ,r 

frrder 10. Coroh arw?. if A coronary or garland 

. *>' 


flower was anciently such as, on account of its beau- 
ty, was used for ornamental wreaths.” 

“ Omithagalum has much in common with AlUum, 
but wants the spatha* Set! fa is so nearly, related to 
OrnithogafuMi that * they are scarcely to be distin- 
guished but by the breadth” (some say the propor- 
tion) “ of their filament*:. Hyacmthm and. ScUta 
are with difficulty distinguishable, though the latter 
has six petals, the former a monopetalous six-cleft 
corolla, but this is in some instances so deeply di- 
vided as nearly to approach the lattyfr” 

“ In this order, the root is either tuberous, a solid 
bulb, or, os in LUmm, a scaly omvThe leaves of 
Aloe, Yutica, Aguve and Bro&€?ia f are, as it were, a 
bulb above ground, whose dilated, fleshy, permanent 
scales remain year after year ; just as the bulb of 
the Lily consists only of tiie perennial bases of the 
foliage. In the A toe tribe, not merely the base, but 
the whole leaf is pereahtal. Whoever is ignorant of 
this, cannot fkii togo astray in studying the orde$4n 
question/’: 

4 ^?Fhe stem is simple, often a mere scams , occa- 
sionally leafy, in consequence of a partial elevation 
of the radical leaves/’ 

“ The flower, destitute of Spatha or any sort of 
calyx, consists of six petals/* (Linnams terms them 
such, because they foil off" when the flowering is over.) 
“ In Omithogalum some species have the under side 
of the corolla green, which part therefore is perma- 
nent here., as consisting of corolla and calyx united* 
In some, kinds of Anthericum , and in Veratrum, the 
petals are likewise permanent, but in a faded condi- 
tion* The stamens are universally six, three of them 
interior. GOrmen superior.. In Aloe the pistil is so- 
litary, and 1 three-cleft ; but the style is divided to the 
very base into three parts in Melnnthium, Helonias , 
Veratrum , and one species of Omithogalum . All 
the tribe have a capsule of three cells, and three 
valves, the seeds being placed one above another/’ 

14 There is no uniformity in the qualities of the 
Coronarue , there being among them a groat diversi- 
ty of scent. The nauseous smell of Frit ilk ria impe - 
rfatis and Veratrum indicates a very poisonous qua- 
lity, of which likewise A he partakes. Lilium is 
mild ; its root inodoroiW dSd mucilaginous ; its qua- 
lities therefore are emollient and lubricating Sc ilia 
mttntmn is in. the highest degree acrid and diuretic, 
discing viscid fewmoars. The root of Ornilhoga- 
l*m wnmtdtnm* as wall of O* fatcum, is eatable. 
The formfer appears -to bo tho DoveV dong, sold 
for so high. a gmea during the siege of Samaria, as 
recorded !^ the Second nook, of Kings * chap. vi« v. 
2# ; in tbe flrst place, because it, ia very abundant in 
PaJ^stin^ wliencii tbe Ehglttih -call it iftar of Bethle- 
hem ; secondly^ because the flwr resembles the 
dung of pi%ieMyk8A other birds; irf its greyish and 
white partycalotired hire, whence also comes the 
name Ornithogafunt, or bind 9 * milk, alluding to the 
white substance, always accompanying, the dung of 
these animals ; , and lastly, because thb* root in 
question is to this day eaten in Palestine, at; least by 
the poor/* (See English Botany, t. ISO.). " 

44 Wepfor has proved, by many experiments} the 
very poisonous nature of the root of the. Crown Im- 
perial, which kills dogs, wolves, and various other 
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Botany. 3%* jfcncienta relate that the honey of iu 

flowers caused obortioiiu N*> flower, except: Afe&* 
Qnthu*i \ftO<\iibzs more of this fluid, ye* the. bees do 
no/ cblWctit l We owe. this fine plant, now soooro- 
* own, to Chtsins, who more, than two huudre4?y*^ s 

ago received i)> alon£ with the Horae.<Jh<#nut, from 
die east*. ye jitowlsre aeqaited many btherbtdbs, 
before, unkaoy^now become 'the" ornaments of ou^ 
gardens. . Fronrlus timo^qb one lw taken the same 
pains. Certainly if any person could travel, for this 
object, Into ihointerior of ,-Persia and the kingdom 
of the Mogul>;hc w.onld . be likely to obtain tuany 
superb plants of this order, as,i*ccent travellers to 
the Capo of ftd'od Hope have made us, acquainted 
with so many novelties among the Ijm, Antholyxne, 
Ac, of which Hermann, Oldenlaud, Ac. their prede- 
cessors, have not mentioned a wprd. Tufim Gcsne- 
riann is so called, because it w. 1 ^ procured by Con- 
rad (leaner, from Cappadocia, whence it haa become 
common throughout Europe : its endless varieties 
are the delight of florists, and some of them fetch a 
high price.*’ 

Liwucus in hih own manuscript has, as we have 
already said, removed Bronieliu , Tillandsia, and 
).hti mai'iiia. from this order to the / \ilmce, or at 
h\r*t an appendix thereto. 

Oi dcr 11. y.viiMis,MTACfi^Ei, “ Sarmcnta among the 
ancients meant unnnned, prostrate, weak branches, 
unable to support themselves ; hence this name is 
applied to the order before us, many plants belong- 
ing tv) which answer to that character, being of a 
long, weak, trailing or twining habit. The Sarnie n- 
fact t£ are irumocotyledonous. They differ much in 
fructification, and may he variously arranged ; either 
by their calyx and corolla; the number of their sta- 
mens or of their pistils; the nature of their fruit; or 
the inferior and superior situation of their germcn. 
lienee it appears that no common character, appli- 
eabio to the whole order, can be deduced from the 
fructification/’ 

4< liamnui , Tama Dioscarea, Smilax, Cissampelos, 
Aleut *pvr mum and Husnus, form one assemblage, all 
except the last having the above-mentioned kmd of 
stem, twining to the left, pot to the right, except in 
one species of Me nix per mum. Such a difference is 
rare between plants of the same natural order. Sim- 
lax supports itself by two tendrils, springing from 
near the base of the footstalks ; a)} the rest are spi- 
ral, and without examination of the fructification, 
may easily be confounded. The above are dioecious, 
except one or two species of Itawus." ( Cental! a 
ranged among these in Gen . PI. is now referred to 
flydrocolyle.) 

“ lJrac<ena, Asparagus , Convallaria , IJvalaria , 
Gloriosa and Erythronium, compose another section. 
The last is intermediate, pa it were, between the pre- 
sent order and the Corona riot* Gloriosa simplex is 
a small plant, not unlike Erythronium , with reflexed 
petals-.” (iVhat Miller, who is Linnaeus’s sole autho- 
rity for this species, intended, nobody has ever been 
able to make out.) 

u Medeola, Paris and Trilljum , have whorled 
(eaves, except AL asparagoidex, which, scarcely dif- 
fers from the genus Asparagus, except in having 
three styles instead of one/ 1 


ArisloloclUHf Am mm and Oytinus, nearly akin to Botany, 
each other, arc removed from this order, bv the au- v 
thor iq his manuscript, to tho 27th, Rhoeadva:, but not 
without a query. In the same place we meet with 
what inuy perhaps prove a solution of the mystery, 
which 'Giseke Was so anxious to unriddle, and to 
we bay# already alluded in the beginning of 
fchifc part of bur subject. Linnaeus has here men- 
tioned jtfymph&a i, ms having in some of its species 
one cotylodon, in others two, lie notes also that 
Menh'prrmuw and ApistolocKia arc dicotyledonous. 
Nmnpktfa however appears to be the great secret, 
which the worthy professor told his pupil, that he, or 
some other person, might chance to iiml out in ten, 
twenty or fifty years, and would then perceive that 
Linnmus himself had been aware of it. According- 
ly, Gaertner and Jussieu have made the same disco- 
very, or rather, fallen into the same mistake ; de- 
scribing Nympfuta as monoeotylodonous, and Cy- 
amus Sm. Exot. Hot. v. i. 5p. (their Sehmbo, or 
A aluminum ) , as in some measure dicotyledonous. 

The excellent Do Candolle, in the Build in des 
Soieiir.es, n. :“>?» published in 180‘2, has first right- 
ly considered both as dicotyledonous, and akin to 
the Vu pave meet# of Jussieu, the Cinnscan Ithoai- 
deu\ 

Linim'us, in his lectures, proceeds to observe, that 
he “wanted to mako further inquiry into the cotyle- 
dons of his «S ay mentaceie, for though ho knew that 
several of these plants were nionocoty Icdonous, lie 
knew two, ami did not doubt there were more, per- 
fectly dicotyledonous. Hence he suspected the or- 
der might be separated into two, in other respects 
very closely related.” 

‘ 4 The roots of all this family are oblong and 
fleshy, except Erylhroniim, whose radicles are long 
and quite simple ; those of Smilax Sarsaparilla run 
very deeply into the ground, and are sometimes so 
thickened at the ends us to become tuberous. The 
stem at first coming forth, is smooth and leafless, 
mostly branched, except in Paris and Trillium ; in 
some prostrate. Leaves in every instance simple 
and undivided, sometimes linear, sometimes lanceo- 
late and acute, or heurtshaped, uniform, mostly al- 
ternate ; except when three or more stand together 
in a whorl, and in Dioscorea oppositi/Uia. It is rare 
that alternate and opposite leaves occur in the same 
natural order. Flowers mostly on simple stalks, 

Smilax excepted, which has umbels; they arc droop- 
ing except in PaMs. Stamens universally six, ex- 
cept in Menispermum. Styles three, or three-cleft. 

All the genera, almost without exception, ^are defi- 
cient in either calyx or corolla. The fruit is gene- 
rally of three cells. Inflorescence axillary in ail ex- 
cept Erythionium, which has but one flower, and 
Ruscus, where it springs from the leaf." 

“ Their qualities are to bo judged of by the 
smell. All of them betray something of malignity, 
except two insipid ones which are eatable, Dio*corta 
aud Asparagus. Gloriosa is very poisonous; the 
dried flowers of Lily of the Valley cause sneezing, 
lik tiVerafrum, that, is, they produce convulsions* 

Paris has always been deemed poisonous. One kind 
of Ci.ssawjH’lfM, named Pareira brava , and Smilax, 
arc known by physicians to be higlny diuretic, a* 
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Botany. well ftfi the toots of Asparagus* Mcnispermum Coc - 
cuius kills fishes, lice, ami men.” 

“ This whole order is entirely without pubescence, 
even the prickly Smilaces ” 

Next follow the Dicotyledonous Orders. 

Order 12, JIof.EiiACK/K, pot-herbs, (erroneously 
printed Iwloracerr in Gen. PI. which has misled se- 
veral writers). “ This denomination is given to plants 
that are tender or brittle in the mouth, and easy of 
digestion, like many of the order before us.” The 
order is divided into several sections. Of the first 
/{lit u m, A i 1 1 f)Ir.Cy Chctwpodm m , *S aj&ola , »Sff i i corn id , 
4 ^ 0 . are examples. The second consists oi Pclivcria, 
Call r±n 'Unity Ca ofticarpns and Corhpermmn. Calft- 
Irithr was subsequently removed to the 15th order. 
In the third t ; ft ion .f.nr/m stands alone. 01 the 
fourth Hitniariu. l lln'chnuo y Arttn rant bus. l*hy- 
lott/ccn, may serve to give an idea. The fifth begins 
with Jtrnrouidy (of whose affinity Linmeus candidly 
confesses his ignorance, and to which no botanist 
has yet found an allv). Next follow Jhnnc.c, Rheum , 
Polygonum y Ac. The sixth section lias Xyssa, Mi - 
•musops, Wiizophord, Jiuiitln and jhiactn dinm ; and 
the seventh Lomus, IVinln'tina and Heishriu ; in 
both which the fleshy receptacle appears, where he 
could trace it, to have guided Linna usto an arrange- 
ment evidently paradoxical, which he labours, with- 
out. satisfying us, to justify. 

Order ly. Sikvoi.kst/k. <r Bradley wrote on 
.Succulent Plants, by which ho meant such as could 
riot he preserved in a I /orlns Sirens, \\hen gather- 
ed, vegetables of this nature will live, often for a 
whole year, dowering as they hang up in a house, 
and throwing out roots afterwards if' planted. All 
such plants, however, do not. enter info the present 
order. Slupelitu Euphorbia , and Aloe are excluded. 
The Succulent# grow, and become very turgid, in 
the driest soil, nor are any found in watery places. 

If moistened too much they perish, und their roots 
decay. They afford, in putrefying, a fine vegetable 
mould, whereas dry plants, like heath and fir, scarce- 
ly yield any.” 

Linnaeus has distinguished these into four sections. 
In tho first are ('art us, Mrsrmbryan t hnvu m . Toma- 
ri:r t and others. Xywpfupa placed here, in t lie Lin- 
mean manuscript, as well in Giseke's publication, 
w as afterwards remou d by Linimis to his Rhoraclea-. 
Sarraccnid he conceived to be akin thereto. In his 
second section are Sednm and its numerous allies ; 
in the third Rarhtluca, Clayfonitf) Ac. ; and in the 
fourth a very different assemblage, as we should 
think, composed of Saxi/raga, Ad ox a, Ac. am! even 
Hydrangea. Linnu’us however thought all these 
sections nearly related. “ They are,*’ says he, “suc- 
culent, insipid, inert, and inodorous, therefore mere 
pot-herbs, widely different from the other fleshy 
plants, Stajichd, Ac. whose fructification is so unlike 
them, and whose ^utilities arc so poisonous. We 
find in this order, that opposite or alternate leaves is 
an indifferent circunistanfccv These jdants have no 
true spines, no tendrils, nor climbing stems, neither 
stipules nor bractcos.” (Giseke well remarks, that 
Sedum acre is one exception to their alleged insipidi- 
ty, though we can scarcely agree with him that Vw- 
penixum tcctonm is another.) 


Order 14. tikuiKALES. The best known geftefa Botany, 
here are Linum, Drasera, (hat is, Geranium and its 
relations. Linnaeus admits also Quassia, ftygophyl- 
him , Avcrrhoa, Ac., and his editor inserts, with well- 
founded doubt j S pannanma. Their roots and habits 
are various. Calyx usually of five leaves, and corolla 
of five petals. Stamens various in number anu con- 
nexion. Pistils mostly fire or ten. Fruits various. 

Linnams professed himself unable to define the cha- 
racter of this order. Many of the plants have acid 
leaves. 

Order W. Jnunjoat^, Kt So called because they 
grow in water, many of them under its surface, ex- 
cept their blossoms/’ Potamogeton is the genus 
most generally known, to which Linmcus suspected 
Orontium to bo related, but not correctly, d/y- 
? iophylluniy Prose rpincca, Hippo ris , Ac. are placed 
here, and even Elatijic, notwithstanding its numerous 
seeds. Churn und Najas form a section at the end. 

('all it riche, Latvia , and even Cist i a , were proposed 
to be brought hither; with Sum urns and Apunvge- 
ion. 

( * The qualities of the JnnmZaUr arc very obscure. 

These plants arc mostly inodorous, except a fishy 
scent in .some ; nor have they any particular taste , 
hence they arc not used medi email).” 

This order is out of its place with respect to the 
arrangement by the cotyledons, of which Liiiu<rus 
seems aware, from the remarks subjoined to it, in his 
feet ores, concerning that principle. To these wo shall 
In reaftor refer. 

Order Hi, Cai/i cir lor. >:• This consists of Osy * 
y/.v, Trophic , Hippo phlw and I'.la'dgtin n. No obser- 
vation relative to it is given hi the lectures, extent 
that those genera are removed elsewhere. A manu- 
script. note before us indicates a suspicion of its re- 
lationship to the (ith section of the Hol( raced. Lin- 
ntcuu sometimes referred Mcmecyltm to one of thoM* 
orders, sometimes to the other, but final 1} to his 
1 8th; we .should rather presume it belongs to the 
lfith notwithstanding the definite number of the Ma- 
nier.s. which caused Jussieu to range this genus with 
the Limueun Calycantherua: ; sec: the ncxr order. 

Ordtr 17- Calycanthem*;. “ The title of this 
order is precisely synonymous with the last, and is 
applicable in u different manner to the different ge- 
nua of which the present consists. In those whoso 
gerinen is inferior, the calyx hears the flower and 
enfolds the germen ; in tl: r »se where the latter is su- 
perior, H is unconnected with the calyx, into which 
the stamens are, in that case, inserted, like the Sen- 
ticoste and Pomace#. not into the receptacle. The 
germen is inferior in Ejnfobium, Oenothcn .. Gnura, 

Jussi era, Ludxvigia and Lmarda, as well as m Mcnt- 
zrfia nnd Loose” (or Loam) ; “ in the rest, Amman- 
nit i, Grid tea , Glaus, Pedis, Franhenia , Ly thrum. 
Melaxtnma, (hbcckia ana Rhexia , it is superior, . 

Some genera have four, others five or six petals. 

Gfaux and Imarda have none. Ammunnia ami Pc- 
pits have occasionally petals, or not, in the same 
plant. Mel a stoma has a berry ; the rest a capsule, 
usually of four or five cells, in some genera of but 
two, or one.” Linnaeus mentions Mela stoma as the 
only arboreous genus. The rest are herbaceous, 

(rarely shrubby;, with opposite or alternate loaves ; 
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Botany, stamens from four to twelve, pistil always solitary, 4<0th order, and yet said to be akin in Ginorn. w liicli 
the stigmas either four or one. belongs either to this or the 17th. Piuladdphns is 

at These plants arc mostly inodorous and insipid, subjoined as forming a section by itself, and still with 
except a styptic property in the root w f Lylhntm ; a mark of doubt, The discoveries in New Holland 
none of them are used in the shops. It is remark- have thrown much light on this fine order of aroma- 
able in this order particularly, that sonic flowers are tic and elegant shrubs, of which the Myrtle is u fu- 
see silo and axillary, but towards the summit tho miliar type, Linnaeus intended to remove Garcnua 
leaves gradually diminish, and are finally obliterated, hither* 

so that the inflorescence becomes a spike, as may be Order 20. Rotackas# The lectures are also tlcfi- 
been in Epilobium” cient as to this order. It consists of Tr'tenlchs, 

Order J8« Bicoknks. Ci So called/' bv Linnaeus, Ccnluacnlus, Anagallia, Ly&imnchia, Phlox, Exacum, 
u from the anthers, which in many of this tribe ter- (7ilora t Genii an a , Stcn lia, Chroma and Sa rat hr a ; 
initiate in two beaks. The plants are rigid, haul and to which yhryntm, Hypericum and Cist u\ stand as 
evergreen, almost all more or less shrubbj ; certainly an appendix. The wheel-shaped corolla of many of 
perennial. Diospyms is arboreous. The leaves of the above. plants, hits evidently .suggested the name, 
this order are alternate, simple, undivided, scared}' Order SI. Pucci A. Ptimuh nwt\ its elegant re- 
crcnate, permanent. Stipulus and bractcas want- hit ives form the basis of this order. “ They are all 
ing (certainly not always the latter). u Calyx of destitute of stems. Leaves simple. Fioumtalk 
one leaf, more or less deeply four or live cleft. Co- umbellate, except in Cyclamen. Blower regular, 
rolfu usually monopetalo us ; in Pyrola, Clclhra , and Calyx, as well as corolla, five-dell. Stamens five, 
their near allies, pentapetalous* Nectaries none, ex- Style one. l ruit :i simple superior capsule. r lhe 
cept in Kahnia (Linmeus can here mean only the umbel is often accompanied by an inwlucrum, Tliey 
pouches which for a while detain the elastic stamens, arc vernal-flowering plants, and have, except Cyctu* 
and those are by no means nectaries.) “ Stamens men, nothing malignant in their nualities.” Limosellu 
from four to ten, answering to the divisions of the stands alone in a second section of this order, but 
corolla, or twice their number. Pistil 1, except rather perhaps belongs to the 40th. Mcnyanthes, 

Hoycna, which is digynous. N Germcn in some supe- Hat tom a and Samo/us form a third section, attended 
riur; in others, as Vaccinium, inferior. Some have by a mark of doubt. Sihih orpin was once inserted 
a capsule, others a berry ; the cells of each four or in manuscript, but afterwords erased, 
five; but Diospyros has u fruit of eight cells. The Order 22. Cakyopiiyllei. The Pink and Cam- 
seeds are either one or many in each cell, mostly pion tribe, “ Root fibrous. Ntcm herbaceous, 
small, chaffy.” Linnaeus remarks that “ they can scarcely shrubby, jointed ; its branches commonly 

scarcely be raised in a garden, especially as the alternate. Leaves simple, more or less of a lanceo- 

plimts are many of them natives of boggy situations late figure, undivided, hardly eremite in any degree, 
but our English gardeners are masters of their treat- sessile, with no other appearance of a footstalk than 
ment, witness the abundance of Eriuv from the their elongated narrow base, opposite, ohvolutc. 

( ape, now common in every greenhouse, and many Stipulas none ; neither are there any distinct brac- 
i>t her charming shrubs, cultivated in a peat soil, teas, nor spines prickles nor tendrils. The plants art- 
lie conceived the whole order to he nearly confuted mostly smooth, few are hairy, none prickly or bristly. 
to one meridian, from the North ('ape of Lapland, Flower rarely sessile. Stamens never numerous, but 
to the ('ape oi Good Hope; but he is incorrect in either the Mime in number as the petals, or twice as 
saying, there an- very few in North America, and many. Pistil* from one to live, not more. Fruit ti 

none in the Fast or W e*t Indies. capsule, either of one cell, or of as many as there 

Uafcsia , Hyraw Spathelia, dims and Garcinia are st} les ; the cells usually with many seeds, Dry- 
are subjoined a* an appendix to the Bi comes, but pis only having a solitary seed. A few of these 
there allowed to be a considerable distance be- plants with separated flowers occur among the spe- 
tween them, and the lust is erased in tbeOew. Plant, eies of Cunt bahts, Sit me and Lychnis. The whole 
as having opposite leaves* Gisckc records, p. 345, order is harmless, without any peculiar taste or smell, 
that when Linmcus said no Erica grew jp America, except in the flowers. It contains the /lores caryo- 
he asked hun whether llwhowa were not /in excep- phyliati of Touruefort, who defined these as having 
tion to this ? On which he took that genus front his the calyx tubular, and the? limb of the corolla flat; 

Jici barium, and after contemplating and replacing it, but he referred Static? and Linum hither, which dif- 
wrotu something, Gisoke knew not what, in his 6V- fer widely from Jiis order, while his character ex- 
nera PlanUtrum. We And what he wrote to be us eludes the Alsinc, or duckweed, tribe.** Linnaeus 
follows; “ Valencia Huthonia, Empetrum, Jlrx> I tea." thought Vclczia had been wrongly placed here by 
It is interesting to be thus able to trace the thoughts Gerard, and was doubtful respecting CherUria ; bin 
of such a man. He was moreover- correct as to the he was afterwards satisfied that both are Carynphyllvt. 
genus Erica ilself. of which no species bus been de* He remarks that “ the order consists, as it were, of 
tected in America. two leading genera, or rather families, the Canp- 

Order ig. II&si'kuidk k. Of this nothing is said phijffm , or Pink tribe, such as Diavthus , Saponaria, 
in the lectures. The original genera are Eugenia, Gunsophita , Silent, Lychnis, Ac.; and the A Line > or 
Psidium , Myrtm , and Caryophullus ; to which Gi- Cnickwoed family, consisting of Sprrgufa, Ccrr.stinm, 
seke has added Cal yptr unthe ? and Legnot is of Swartz. Arenaria, Stdlaria, and others. In the first division, 

Melaleuca also strictly belongs to this tribe; though, the calyx is tubular, of one leaf; in the second. of 
by a strange error, referred in the Mantissa to the five.” A third section of this order has Pharnaceum t 
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Botany- Glinu* t Moll ago, Polycnrpon, Miuum ha, Quota, 
O/trgia, LocJlnti'ju ; to which were afterwards 
added Ghcktti and Rut ala . Jlolost'cnm also, having 
luctmalcd stipuhiccmis membranes, was intended to 
have been removi d to this third section. Siteran- 
thin, by itself, makes a fourth, hul is erased by ' #in- 
Udeil-, and removed to his 3I*t order, Polypremum, 
with a query, stands at the end. 

A most extraordinary remark is subjoined by 
Professor Oiscke at p. 3.H ; that “ Akiue media 
and J/olusfnnn mnheltulum are one and the same 
plant," and that 4i Linmvus had no specimen of the 
former in ln^ herbarium in the year 1771/’ Swart/. 

L nted in confirmation, who only Bays in his Oh.s. 
Hot. 1 IS, that tins A! sine is a species of Holosteum. 
AVe trust it i> better referred to St el lariu in Flo . 
lint., and we can affirm that an authentic specimen 
of this common plant, which Linnaeus had when lie 
published the first edition of Sp. PI., in 17:33, still 
exists in his collection. The real Holostnm umbel* 
latum , u rare Lngiisli plant, is well delineated in 
F.ngl. Hot. t. V>7. 

Order *>:i. Tamil. v r i:. u So called fioru its 
tluve-cclli d, and three-brained fruit, lor all the cells 
are distinct, Mcltu however lias Jive cells. The 
calyx in thL order is either of four or five leaves, or 
of one leaf m five deep segments. Petals four or 
five. Stamens eight or ten. Pistil one. One part 
of the fructification i*» often diminished as to number, 
for instance tin* petals; and when they become but 
four, the stamens arc only eight. A nectary is al- 
ways present ; hence the corolla is frequently irre- 
gular. The leaves arc* disposed to be compound, and 
are both opposite and alternate. The whole order 
scarcely contains any thing acrid, except Tropwo- 
/ant, nor any thing either fragrant oi noxious ; on 
the other hand, the Tricacctr , properly so called, are 

highly poisonous.” 

The first section consists of Mclia , Trichtlia , G Ha- 
rm and Tin fil'd ; to which Linmcus has added, from 
his /1 1th or miscellaneous order, Ccdielu and Sxcirtr- 
vta. The second is composed of Mtdp/ghiu, llan- 
nixterid , Hircva , Tnoptcris , Acer ami Arsculm. 
Linmcus was inclined to bring hither, from his J Kh 
order, the genus Fngonia, because of the likeness of 
its fiower to Mulpighm, but he found a difficulty in 
the five cells of its fruit. A third section consists of 
Sta pity lea. Supnulus , Pmdniia. (\ndin\prrnniM and 
Troptvofum ; to which I hppnn itleti is added in ma- 
nuscript, and a question subjoined, Whether Staphy- 
lea be not akin to ('clast rus f Cavanilles lias added 
many new' genera to this order, but lie is surely 
complimented to excess by the editor of the Pree* 
led ione v. 

Order *«!L Cohyoat.ks. “ The title of this order 
is synonymous with Fumuria amongst ancient writ- 
ers." 

“ The genera an* Melianilmx , Monnieria, Fpi- 
medium , Hypccoum, Fumuria , Leontiev, lmpati- 
em, Vtriadaria , Pinguicula, and perhaps Calceola- 
ria. The calyx is of two leaves ; except in Pingui- 
culu , where it is only cloven ; and Mel taut ft us , where 
it consists of four leaves. The flower of Fumaria is 
remaikable in its throat, and uniform in that respect 
Jftiroughout the genu 1 ', but the various species (lifter 
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widely in their fruit; which in some, as ciffkintdis, ftoi.inv. 
&c. contains a solitary seed ; in capnvidvs , dau'adaUt, 

Sc. it is a genuine ptfd; in xrMctiriu u large inflated 
capsule." Mon nit na mid Mdianthus, (two very 
puzzling genera), were thought by Linmcus to be 
m-aily refilled to each other, though (littering from 
the Older under consideration, in having c-everal cap- 
sules, and a calyx in five deep divisions. But he 
judged the ringent corolla of Monnieria to betray 
an affinity to Fumaria ; while the nectary of Mc- 
l ninth us is similar to that of Monnieria, the combin- 
ed stamens of the latter being exactly those of Fn- 
muria. lienee a relationship is traced between Me - 
limit Ini': and this order, wliich, but. for Monnieria, 
could not have been suspected, 

“ There is a certain fragility and delicacy of tex- 
ture characteristic of the Cory dale a, with a glaucous 
hue, which points out their affinity; as well as a 
bitter llavour. Scarcely any of the order are odori- 
ferous, except Mclianthus , which is extremely foetid.” 

Liumvus professes his inability to point out any 
exclusive mark of distinction for this order. “ life 
leaves indeed are alternate in all, Culcealmia ex- 
cepted ; and many bear stipulate Their mode of 
flowering is spiked, racemose, or solitary, their stalk 
naked or leafy, different in different species. All 
that we are acquainted with are smooth and unarm- 
ed; a very few of them climbing by means of ten- 
drils. Mdianihus and Monnieria only are sluubhv . 

All tin* tribe prefer shady, moist situations, wlu li- 
the soil is not disturbed.’’ (Some however grow in 
cultivated ground, as the Fumitories.) 

“ The Slelmnthus , a Cape plant, produces more 
honey than any other plant, so that a ten-spoon full 
may be collected every morning, from each of iu 
numerous flowers. But the offensive odour” (of the 
bruised plant) “ indicates a poisonous quality, as in 
Chun ijiiga.” 

Order Jio. I’uTAMlNOt. . On this ordei, named 
from the strong rind of the fruit in several instances, 
there is no commentary in the Pn elect tones, nor nn\ 
manuscript note in the Gen. PI. The genera are 
C/come. C raiicvn , Morisona, Cnppans ; Ctcsctnttu 
and Mnrcgraviti being added with hesitation. Tn- 
Htecimn of Swartz, ami Passim of Aublet, which la&f 
is Hit tern of Schreber, are subjoined by (ii.seke. 

Order Uii. MulTimliqil-k. This consists of four 
section?. In the first are Ptconiu , 'U/uilegia. Acu- 
nihim and Delphinium , to which Linnaeus, after much 
diversity of opinion, finally determined to add Cimi- 
cifuga and AcUra. The second contains Dictamnus, 

Jlvta and Peranum i the third Nigdla, Ga/idcilu , 

Jsopyrum, Trollius , Hell char us. Cal tint , Ranunculus, 

Myosin us und Adonis: and the fourth Anemone , 

At rage nc, Clematis , and T Indict rum. “ Most of the 
order, with a few exceptions, arc of Kuropean 
growth ; rarely arboreous or shrubby, except such 
species of Clematis as climb trees. The roots are 
fibrous, sometimes tuberous. Leaves often m*ny- 
clcft, or compound ; but in a few instances simple ; 
all alternate, except in Clematis integri/olia. There 
are no stipulus, spines, nor prickles. One or two 
kinds of Clematis bear tendrils. Flowers in no case 
monopetulous. Stamens always more than eight, 
except in the second section. Fruit in some capsu- 
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B uany. lar, in some single* seeded. An acrid taste prevails 
through the whole. Their odour is disagreeable, 
almost universally, so that none is esculent, and 
many, if not all, arc poisonous, thougn there is no 
milky plant among tlu; whole, nor any one with a 
twining stem/' Li mums remarks, that 44 a calyx 
is very rarely present, and when it occurs, manifest- 
ly originates from the leaves;” but this is not appli- 
cable to Ranunculus and its nearest relations, nor to 
any genus in the second section ; that section in- 
deed being a most distinct order of itself, called by 
Jussieu Ru facets , but not well defined by him. 

Order ( H. Hiheauf/p.. The Poppy tribe. No 
remark on this order in found in the lectures of Lin- 
mctis, hut he lm* made sonic manuscript notes. He 
wished to remove iL next to the vMth and to place 
its gt-ueivi thus, Algernons, ( 7r el i (Ionium y Pa paver . 
Podophyllum , Sangumaria and Iimrouia . Sun put’ 
vuria , lie observes, has the flower of AcLca, which 
last genus he had once brought hither. He lias fi- 
nally placed here Arh.tolo, hi a, Asurum anil Cytiuiis, 
as we have mentioned under the ilth order. A \tjrn- 
p/ucu uNo is indicated, but afterward* erased, which 
is unfortunate. 

Order ‘JS. Liuuu.k. The gloomy family of night- 
shades, lu nhane and tobacco. 4 * This order is u 
most distinct and evident one. All the plants have 
alternate leaves; a five- cleft calyx; monopetalou.s 
corolla; stamens four or five; pistil erne; germen 
superior ; M*ed-vcwl of two cells, in some a berry, 
others a capsule. Their corolla folds in a plaited 
monurr." 

Digitalis, Crhifi , Vcrbauum, Sicoliaua, Atropa , 
llyosr yawns, Datura, Pfn^alis, Solatium , Capsicum, 
are example* of this order. 41 They arc none of 
them arboreous, though some are shrubby. Colour 
(of the hoibage) mostly dull mid lurid ; the taste 
disagreeable, smell nauseous, hurtful to the mm*s 
hence their generally poisonous qualities." Kl- 
tisia is properly expunged in the. mannscript, and 
Solano, with equal propriety removed hither from 
the -t 1 st order. 

Linmeus observes, that 44 the poisonous quality of 
Verhnsntm appears in its power of killing fish, if 
made up info balls with meal/’ 44 Nicotianu ntsii - 
ci j,” he says, 44 furnishes the Turks with their best 
tobacco, yet it is not cultivated by us, though it 
grows readily. Atropa Mandntgora , a most poison- 
ous and dangerous plant, becomes, under proper 
management an excellent and powerful medicine,” 
foi instances of which Linnaeus referred his hearers 
to his lectures on the Materia Medica. These, as 
Gisekc notices, were never published. On turning 
to the manuscripts used by the professor in that 
course, we find the Mandragora mentioned as “ vi- 
res c, acrid, bitterish and nauseous, useful in the 
gout and colic ; the herb boiled in milk, and applied 
to scirrhous tumours, more active in dispersing them 
than hemlock or tobacco. Throe of the berries 
boiled in milk, given to a potter, labouring under a 
dreadful cholic, threw him into a sleep for twenty- 
four hours, out of which he awoke cured. The 
ancients gave an infusion of this plant in wine, be- 
fore they amputated a limb. Its narcotic qualities * 
render it very useful in epilepsy and hysteria, though 
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to l>e cautiously administered. Nothing can be more Bouuiy. 
dangerous in a state of pregnancy. The editor of 
Hernandez, Hist, Sat, Mexic. Hook viii, chapter SiH, 
speaks of this' fruit as eatable, without any soporific 
or injurious effect.” 

Linmeus himself appears to hove been doubtful 
about Catcsbcea, which he has marked as akin to his 
Dumosce. Gisekc has subjoined an observation, nor 
well founded, of the Sola mini of Swartz being hardly 
distinct from Datura , 

Order £<). C a m i* a >t a c ex* These Linnaeus has 

noted ns most nearly allied to the \Mth order. 

44 They never form trees, rarely shrubs. Leaves in 
every instance alternate ; calyx and corolla fix e cleft: 
stamens five; pistil one, except, bW-ulvulus\ which has 
at least a dev ply four-cleft style, if not four distinct 
ones. Fruit a capsule. They are milky plants, at 
least while young and tender. Their qualities there- 
fore arc purgative, and but slightly poisonous.” 

Convolvulus and Campanula, with their respective 
allies, constitute this order. To the latter Viola is 
supposed to he connected, through the medium of 
Lobelia . Punwssia , though in the manuscript 
rightly *aid to lie not milky, stands at the end, its af- 
finity being indicated by the nature of the flower- 
stalk. calyx, as well as the seeds and their situation, 
hut especially the nectaries and stigma. The anthers 
come one after another and impregnate the latter, 
retiring subsequently in their turns. Their close ap- 
plication to that part, as Linmeus conceived, render- 
ed the access of extruneoiis pollen impossible, 

“ hence” suys he 44 no more species of this genus 
can be produced. 9 ’ This alludes to his hypothesis 
of new and permanent spocios, or even genera, I»a\- 
ing been generated, from time to time, in the vege- 
table kingdom, by cross impregnation ; which we are 
very unwilling to admit, nor do any of his instances 
prove satisfactory to us. As to Pamama, we now 
know several American species, as distinct as those 
of any other genus. 

Order :>0. Oontoht**. u This order derives its 
name from the corolla, which,” (in all the species 
known to Linmeus,) 44 is twisted in the bud, con- 
trary to the course of the sun, its limb being wheel- 
shaped, when expanded, in such a w r ny that each of 
its segments, unequally proportioned in their mar- 
gins, is curved inward under the next segment, the 
shorter side of the former being beneath the longer 
one of the latter. Kurope is very poor in this tribe, 

India \ ery abundant. Many of the plants are milky, 
and, like most other such, poisonous ; some indeed 
so violently, ns immediately to destroy animals that 
cut them. Their medical effects, rightly managed, 
may be very gnuit. They have all, naturally, on in- 
jurious property, even Asclrpiu * V incctoxicum, though 
this plant, like Ncrium and Vinca, is scarcely milky, 
but in its very youngest shoots.” (It is singularly 
remarkable- that the fruit -of one of this family, at 
Sierra Leone, the size of an orange, yields a copious 
and wholesome milk, used by tho colonists as cream' 
to their tea. See 8m. Intrad. to Botany, ed. U. JlC.) 

41 Many of the order of which we are treating are 
shrubby ; the leaves opposite and evergreen, except 
tho species of cold*- countries. 'The flower is, in 
many cases, intricate in structure, because of tho 
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Uo!rthy. peculiar apparatus of the nectaries of various ge- 
nura.” 

46 The roots are perennial. Leaves ail, as fur ns 
hitherto known, simple and undivided, ami, with 
very few exceptions, opposite ; sometimes ternftte, 
or cpiaternate ; rarely alternate. The inflorescence 
is often peculiar, in having its flowershilk not axil- 
lary, hut proceeding from the side of the stem be- 
tween the insertion of the leaves. Calyx of one leaf, 
live-cleft. Corolla of one petal, regular, its seg- 
ments contorted, as nbou* described, and often 
notched in the margin. Nectaries, in many in- 
stances. singularly formed. Stamens live. Pistils 
two, or oik with a double stigma, (iernien supe- 
rior in ail, except (ia • dntia, Grnipa, and Mncrocnc - 
mum, ' pill now ceitainly not admitted into thisonW.) 

44 'the Piuir, in many genera, as Vinca, Kerium, 
Echitcs, PI it tun m, 7 'abn mnnoutana , ( Vr ntera ria , 
Prttpluca , Apoa/num , Cj/nanchum, As<l< phis, Stu- 
pe ft a, Ceng/rgin and Pergu/m itr y consists of two dis- 
tinct follicles, not observable in other plants. This 
sort of seed-vessel is like a spat ha umong.it the other 
kinds of calyx, of one valve, splitting longitudinally 
at the inner edge. Hut the seeds are not attached 
to the suture, there being a separate thread-shaped 
receptacle, extending the whole length of the t-ecd- 
vessel, over the whole of which the seeds are imbri- 
cated, in a downward position. In all tin* abmc 
mentioned the seeds are crowned with a soft hairy 
tuft, except those of Vinca, which have no such ap- 
pendage. The flowers of the Contort ir are usually 
very handsome, and there is something so singular 
in the structure of many of them, especially relative 
to the nectary and stigma, that it is difficult to say, 
in many instances, whether tiny have one or two 
stigmas • especially when two germeos seem to boar 
but a single style. The corolla in all is five-deft, 
and the stamens five. Jucquin contends that the 
Jut ter are really ten. l.iun.TUs from repeated ex- 
amination of Antipin*! was confirmed in the fortmr 
opinion, and especially limn the investigation of 
Pnrplora, whoso flower, evidently constructed on 
the same principle as Au:l<ptus t hie, no less evident- 
ly, hut five stamens.’’ 

(Jisckc very improperly annexis E.mbothrmm and 
tthnpata to this order, only because the ir fruit is a 
follicle; nor does any other gcnu> which he, or Lin- 
ntcus, has mentioned, really belong to it. except Al- 
lamanehu Rfiuxcotjia and t'erhera of the latter; (lyno- 

ogott and Melodious of Pointer, with Willttghbcia of 
Sch reber. The fust has a bivalve coriaceous capsule, 
as if formed of two follicles united, with imbricated^ 
seeds ; the rest have, pulpy fruits. Most of the 
other genera referred hither, as G tirdaiia, Cinchona. 
Parti andia , &c. belong to the great order of Hu- 
biarea* in Jussieu, of which the Lin mean Stellata >, 
No. 17, make a part. It must he allowed, never- 
theless, that the corolla o f Gardenia answers to the 
character of the Contort ,<j. Mr li. Brown, in the 
Wernerian Transactions, has thrown much light on 
4he principal genera of this family, under the title of 
A&ciepiadete and Apart nece, with the addition of nu- 
merous new ones. 

Order SI. Veprki'itl.f. Hb explanation of thfif ' 
occurs in the Preelection*.*. The genera are Dais, 

iO 


Qnisg ualis, Dirca , Daphne, Gnidia , Struthiola , Botauy* 
Lachnan, Passerina , St el lent, with Thesiwm > and 
the manuscript Scleranthus and Sant alum. These 
three last do not properly belong to the ojthcre, 
which constitute a most natural order of generally 
small shrubs, as the name implies. They are known 
by their tough branches ; silky inner bark ; simple 
entire leaves ; acrid and even burning flavour ; and 
sweet-scented flowers, whose calyx and corolla are 
united into one integument, most coloured within. 

Order Pa pi lion ace a. -An extensive arid 

very natural family, “ consisting of the Lrguminosec 
of Ray ; which Tournefort,” (following an idea of 
Bapti.sta Portal, “ called Papilionaccrr ; Hivinus 
Jloics t (Ur a pc tali , ; rr<*« ula res ; and Magnol pentajntali . 

They have not all five petals, for in many the claw 
of their keel is simple; in some the keel is separated 
towards the base into a double claw ; while in a few 
only, the whole keel is composed of two distinct 
petals, as in Spartium 

“ Their character is as follows. Perianth of one 
leaf, irregular, inferior, generally withering. Corolla 
nearly the same in all. Its standard either emargi- 
nate or entire, either reflexed or not at the sides, 
for the most part very large, compared with the 
other petals. Wings, if present, always two, oppo- 
site, frequently largo,-' sometimes, ns in Colntca and 
Ilfdysarwn , very short. Keel simple, either pointed, 
obtuse, or abrupt. Stamens ten, nine of which have 
their filament* united, more than halfway up, form- 
ing a membranous sheath to the pistil ; the tenth 
sticking closely under the pistil, and being some- 
times inserted* into the base of the tube composed 
by the other nine. Hence arise two divisions of 
the order, without attention to which the genera are 
wiih difficulty defined. Pistil generally uniform ; 
the style downy or woolly, either above or below ; 
stigma either acute or capitate. Legume of two 
valves, which must not be confounded with a Silit/ua , 
or Pod, though old writers have so termed it. apply- 
ing that name equally to the fruit of this order and 
that of the Tet radynaw ta class. As these fruits 
differ widely in structure, Linimis has restricted to 
the latter the term pod, whose character is to have 
the seeds attached to each suture of the valves; 
whereas in the legume, or fruit of the class Diadel - 
phin, they are connected with one suture, or mar- 
gin, only. The name of legume n indeed originally 
belonged to the seed itself of these plants ; but for 
want of a better. worn, Liuweus has applied it to 
their .seed-vessel. The legume is mostly of one cell, 
containing many seeds ; except Astragalus and Bi- 
serrtdtt , in which one suture is internally dilated, as 
it were, so as to make a partition, k parnting the 
fruit into two cells; whilst Phnca has the same part 
extended only half the breadth of the legume, ren- 
dering the separation incomplete. Gcqffrtea has a 
druptt, which still might, to be considered as a single- 
seeded legume, whose pulp is hardened, * ? (or rather, 
whose coat is made pulpy.) “ The ripe legume bursts 
along its sutures, and throws out its seeds. There 
are indeed some which do not open in this manner, 
but fall off in separate joints, each containing a seed, 
examples of which are Hedysarum and Omit ho- 
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Botany. “The genera of this natural order so nearly ap* 
proach each other, that it is difficult to detect their 
discriminative characters. Touwefbrt, though he 
distributed other genera by their fleers, divided 
and determined these by ttoi%Jfrh*agc. Hut Hedy - 
sarum forms an objection to such a principle of ar- 
rangement, because some of its species have simple 
leaves, others termite, conjugate, or pinnate.” 

“ Latfnjrus, Cicer, and Vicia are genera mast 
nearly akin to euch other, as are P/t ascot us and Do - 
iic/ws . Coronilfa, Ontithopus, Ihppocrepis , Scorpiu- 
rus , Lot us , and some species of Trifolinm , agree in 
their umbellate inflorescence.** (Soph ora, and its 
many now -discovered allies, ought to make a sec- 
tion, at least, by themselves.) 

“ There is no poisonous plant in this whole order, 
except the seeds of Lapinas , with which the Hippo • 
potamts is killed, and which fowls will not cat. In- 
digo becomes poisonous in its preparation, but tlu* 
plant i^ originally harmless. On the other hand, 
none of this tribe is medicinal, except Gh/cyrrhiza . 
Gutcpa, commended as unfipestilcnrkiJ, is not to be 
trusted. These plants have no remarkable odour,” 
(except in the flowers of a few secies,) “ Their 
seeds are flatulent ; but afford nourishing food lor 
labouring people.” • 

Order c-J.'J. Lomkntace;e. “ These are perhaps 
all shrubby,’* (or arboreous.) “ Leaves alternate, 
compound, at least in the indubitable plants of this 
order ; pinnate or bipinnate ; without a terminal leal- 
let, Mann pa excepted. Stipulas always large, par- 
ticularly to be noticed. Calyx five-cleft. Corolla 
in some degree irregular, polypetalous, except CV- 
ratonia , and several ftlimnme* Stamens differing in 
number; mostly ten. Pistil universally single. Fruit 
a legume, for the most part having transverse parti- 
tions. The leaves fold together at night, except 
those of Cera t ou i a, and that in a different manner 
according to the different species. Many of this or- 
der possess a purgative quality, while sonic have a 
virose or nauseous flavour about them, but this last 
is not at all the case with Cvratonia * 

Of Polygala t which stands at the head of this or- 
der, nothing is recorded by Giseke from the lectures 
of Linna j us, nor has he himself made any note. It 
mrely answers but indifferently to the Lomentacca\ 
Genuine examples of the order are Ba ultima , fly* 
men f/\t, (\psatpinui, Cassia , perhaps Scairidaca ; from 
which Ceratonia , Mimosa , Gledilsia, &e. con&iderably 
recede in character, though less in habit. Cercis 
ought to be ranged, with Anagyris, Sophora , Ac. 
either in the preceding order, or rather in a separate 
one, intermediate between the two. 

Order S4. Cucurbi t a cjsje. “ In this order 
there are, properly, no trees. Some of the plants 
indeed have a climbing, woody, perennial stem ; 
others a perennial root only ; whilst others again arc 
entirely of annual duration. Leaves in all alternate, 
simple, always accompanied at their origin by sti- 
pulas. There are mostly glands, either on the foot- 
stalks, at. the base of the leaf, or on its disk, All 
have tendrils, by which they climb if they have any 
opportunity ; other wise they aie procumbent. These 
plants seem akin to the Sarwrutaceee, order 1 Ith ; but 
the latter have a twining stem* these not ; they arc 


monocotyledonOus, these dicotyledonous ; they arc 
destitute of tendrils, with which these are furnished. 
The calyx is either of five leaves, or five deep seg- 
ments. Corolla of one petal, in five deep divisions, 
but so much cut, in many instances, that it is scarce- 
ly possible, but from analogy, to say whether it con- 
sists of one or five petals. The stamens are insemd, 
not into the receptacle, but into the inferior surface 
of the calyx, to which also the corolla is attached. 
Their filaments are often five, but frequently so com* 
bined as to appear three only. So also the anthers 
are often connected, the summit of one to the base 
of another, making a continued serpentine line. The 
style is of considerable thickness, with three, fre- 
quently cloven, stigmas. Fruit internally of three 
cells, fleshy, and somewhat juicy. The seeds arc, 
for the most part, capable of being kept for a long 
time, though they appear of a diy nature ; but that 
they arc not really so, is evident from the emulsions 
prepared from some seeds of this tribe. Gardeners 
think them better for keeping, 'flic sex of the 
flowers is, in several cases, distinct, and either mo- 
noecious or dioecious. The whole order is noxious 
and fmrid, hence it affords some of the most violent 
medicines, as Colocynth and Elaterium. Even me- 
lons themselves, if taken too plentifully, are said to 
be injurious, though in ripening they part with much 
of their unwholesome quality.” The genera arc 
Gronovia, A no nr in, Elalcriinn , Sicyos, M cloth r in, 
Bryonia, Cucurbit a, Cucunus , Trickomnthat , Mu- 
ward tea , Fenillcu , Zanuonia , Passijiora. u The last 
affords sonic of the most beautiful of all flowers ; 
many of them arc fragrant/’ 

Order »SKNT(cofUK. The briar and bramble 
tribe. The genera arc Afchmilla , A plumes , Aypri* 
mania , Dr/p ), >, Gram, Sib bald in, Torment ilia, P uteri- 
till a, Coma nan, Pra^ar in, Bubus, Rosa. Potcrium 
and Sanirnisorba arc inserted at the head of this list, 
in the Limncan manuscript. See the following or- 
der. 

Order Pom ace t.. The apple and plum kinds, 
consisting, in the first section, of Spircea, Uibcs, Sor - 
bus, Ct aliVgus, Mesvilus , Cyrus ; in a second, of 
Punica ; and, in u third, of Chrysohalanus , Pranas 
and Amygdalus . These two orders are treated of 
together, in the Pru fcctw/irs, it is not said tor what 
reason, though their strict affinity cannot be over- 
looked. “ Alauy ol\thene plants,” says Linnwus, 

“ are .shrubs, most of the whole arc perennial, very 
few annual. They are rarely smooth. The leaves 
are alternate, mostly compound. Stipulas always 
two, large. None of the plants properly climb, 
though some brambles support themselves 'on their 
neighbours. Their distinguishing character princi- 
pally consists in the receptacle of the stamens being 
equally that of the germen, but raised, at the side*, 
of the calyx, above the germen. Hence, the calyx 
bearing the stamens, they are calycanthemL The 
fruit is either superior or inferior, therefore that dis- 
tinction is not always important. In Rosa, for in- 
stance, the part in question seems inferior, but is in 
fact the contrary, for the seeds are really inserted 
into the inner side of the calyx, exactly as in Mespi- 
lus , with this difference only, that in the latter they 
arc imbedded in the pulp, which fills the calyx* The 
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I’uUny. segments of the crdvx ore mostly in fi double scries, 
the innermost largest, the* outer alternate therewith, 
tuul smaller, answering to the petals. Stum< ns for 
the most part numerous, but SibbahltUy / lirhnntlla , 
aiul Aphaitrs lbrm an exception, the fii<t having live 
.stamens, the two last only lour," (or even fewer). 
44 The pistils vary in number. There is nothing acrid 
in tin; whole order, nor much fragrance ; there is 
much of u styptic, little of a mucilaginous quality ; 
nothing poisonous; so that if the fruits are worth 
tasting, they may certainly he eaten with impu- 
nity." 

Orth r .',7. CoLUMNiFr-RJ., 44 So called, not. he- 
causc the author meant to express, in the name, the 
ebscoti.il character, hut in .illusion to some distin- 
guished examples of this order, whose stamens me 
united into a columnar form. Liumvus was really 
the founder of the order in question, though Tourne- 
tbrt endi uvoured to keep together as many of the 
same plants as possible, under his Monopctuli Caw- 
paniforme Hut the corolla has live petals, though 
they all full off in one body, being connected with 
the combined stamens. Some Jiuve bet 11 denomi- 
nated akin to Malvncccr ; indeed many of the class 
Monad el phia belong to this tribe.*’ 

“ The root in all tln.se plants is fibrous, in no in- 
stance bulbous or tuberous. Stem often hcrh;u. cm. >, 
but there are many arboreous, and amongst uthci.s 
the kinds of BumhajCy or Silk Cotton, almost the 
largest trees in the world. Some of these only bear 
spines; but some species of Hibiscus sue prickly. 
There is scarcely a perfectly .smooth plant in the 
whole order. They have all stipulas, in pairs. The 
leaves are alternate, never opposite ; in numerous in- 
stances stalked ; plaited in the hud ; and, what is 
remarkable, many of them have glandular pores un- 
der the rib. No tendrils are found in the order. 
The inflorescence is various. Calyx in several sim- 
ple and five* deft, but in some genera double, as 
A/a/ivj, Alertly Ahhua , Lavutera , Mah>pc s (lossy- 
pium and Hibiscus . Petals generally live, but as 
they often adhere to the united filaments, the corolla 
seems inonopetalous. This adhesion contradicts the 
Opinion of Vaillunt, who lias said that stamens are 
never inserted but into a inonopetalous corolla. 
Tltcir connected claws often form a nectary between 
them. The corolla is somewhat abrupt, and twisted 
contrary to the sun’s motion. Pistils usually corre- 
sponding in number to the parts of the fruit ; ns do 
the stigmas, where the style is simple, ’lantern lias 
as many styles, as there are cells in the capsule. 
The fruit is always superior, but differs in different 
genera. Malva , A l era } Alllura, I. ax a ter a and Ma - 
lape y have numerous capsules, ranged like a wheel 
found the base of the style ; nor is the latter placed 
upon, but in the midst of, them, as in the Asjwri- 
'fotuc, order 4-1. Each capsule is single-seeded, and 
falls off with the seed : which is likewise the case in 
Urctia ; such seed-vissds might perhaps rather be 
named arilli, or tunics, as they burst at tin ir inner 
$ido. Many of this order have solitary seeds in their 
cells, or capsules, like the above, and the genus 
Atjrnia ; but many others arc poly spe vinous, as 
Bomba. 1 , Hibiscus , l'brol>r,.mn t &c. A few of the * 
genura produce woolly seeds, as Bomba*, and <« -cwr- 


sypium ; in the place of which appendage, Adansonia Jioiany. 
has a mealy powder. Some Iner a capsule of five 
cells, containing many seeds; which in Hibiscus 
Mtihaviscusf plow constituting the genus Adiania*) ! 

“ becomes pulpy. is curious that Hibiscus Mas - 
1 be ut os hears its fluWerstaJk upon the footstalk, like 
lament : a rare circumstance in the whole vegeta- 
ble kingdom." 

“ Hrrmanuia has hooded petals, in a corolla 
twisted like that of Malva, They are auricled 
am! dilated below, forming a nectary by their invo- 
lution, as the true Malx arete do by the cohesion, or 
approximation, of their petals. The calyx is tumid. 

Capsule of live cells. All the species arc shrubby. 

The flowers are so alike in all, ms hardly to he dis- 
tinguishable from one another; and heme perhaps 
it may be presumed, that the various species, all na- 
tives of the (’ape of Good Hope, may in this, as well , 
as other genera, have been produced from the hybrid 
impregnation of some original one. //. pinvniu has 
the only compound leaves in this order." We must 
protest against this extensive speculation, of the pro- 
duction of pinnanent mule species, having seen 
many arise from such a cause, but none continue to 
propagate itself for any length of time. It is not the 
IcaM curious partic ular, in the structure of the ge- 
nus before us, that the flowers, which commonly 
grow together in pairs, Imvc* the corolla twisted in 
an opposite direction to cadi other. 

The second section ot this order, composed of 
Ctnuclha , 1'lteUy (1 onlonia, Stuart in , 1'iiiu and A/g- 
pt larifty are at least, nearly akin to the foregoing ge- 
nera. 

“ This whole order contains no disagreeable or 
him ful plants, nor are they esculent. None are fu> 
tid, but some Agreeably fragrant. Many of the 
flowers are beautiful. Their quality is generally mu- 
cilaginous, particularly Altiura , Malva and Aleva . 

The ancients made considerable use of Mallows in 
their food, but these plants arc now out of use in 
that respect." 

Order .S8 . Taicocc/r. 44 Hotanists apply this 
term to plant# whose fruit is, in a manner, composed 
of three nuts, combined together like that of Then . 

Iu the Older under consideration, the seed-vessel is 
generally a roundish three-cornered capsule, round- 
ed on ail sides, with sa gle-seeded cells, which burst- 
ing elastically, with considerable force, scatter the 
seeds to a distance. It must be observed, however, 
that u» in tin’s oyder ;omc genera, like Me rain ah.* 
and CUff art hi are dicoccous” (having only two cells, 
or Jobes), “ so there are tricoccous plants" (as T/ua, 
and many more,) * 4 that do not belong *o it." 

41 The plants of this order bear alternate, mostly 
simple, leaves, often furnished with glands. Many 
afford a most acrid milk ; they are generally offensive, 
nauseous, purgative, or poisonous. The style is in 
several highly remarkable, being more or less deeply 
throe-cleft, and each of its branches divided. The 
.calyx, as well as corolla, have always something un- 
usual in their conformation, -or in their nectary ; and 
many of the genera are monoecious or dioeci- 
ous." 

44 Euphorbia , as a familiar and most distinct genus, 
may serve as a principal example. It is certainly no 
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Bjiam. K-*»s singular than extorsive. The calyx of one in* 
- ^V , ' w ’flafi , d leaf hits four or rive marginal teeth, and ter- 
minates in as many abrupt coloured glands. The 
latter are remarkably situuUd on the teeth them- 
selves ; hut these teeth seem, together with their 
inlands, to be rudiments of petals. In Euphorbia co- 
■f nfl'il a flu* glands are actual petals, as thin, expand- 
* d, and delicate, as those of Flax ; but scarcely auO* 
ther instance is known, of petals originating in teeth 
of a cab x.” 

u EfuUnrfia, a very rare plant, lias a four-cleft 
flower and four-relied fruit, with a climbing stem.” 

'l b re are nunn ious genera besides. Unmphia 
and / 1 •ivia arc added to the list in the Limuran ma* 
fiiT'Cript. 

Older .'>9. Sn.mros.i?. u All botanists have ac- 
knowledged the common affinity of the genet a con- 
suming this order, and have denominated them >S7- 
and S/f" afoui', Tournefort called them cru- 
ciform flowers ; Lmnfcns, Tetrad t/namia. These 

plants have mostly inverse! v-lu-artshapcd cotyledons, 
except some Cresses, in which those organs are 
th ret* cleft ; the rest agree with tin* genus Convolvu- 
lus ; m> thb character is no proof of affinity.” 

The items art; herbaceous, except some species 
of Alp and one Valla, /There is no real tree 
among the whole, The roots are all fibrous, none 
bulbous or tuberous,” (except perhaps l)eHtariar*) K 
k Leave* universally alternate, without stipulas, ten- 
dril*, prickles, or venomous stings. .Inflorescence 
usually a anipnbu'i, which gradually elongates itself 
into a uta mu *, >.o that the flowers are corymbose, 
and fruit racemose. Calyx always of four leaves, 
deeiduou .. except in Afyssuni calytinum and liras- 
uai Entat'h am. Petals lour, wilh claws; some 
species of Lepidntm and Cantamiae only having flat, 
or straight petals, 'The receptacle in most, hut not 
.11 all, is furnished with glands. Stamens six, the 
two opposite ones shelter, or at least more spread- 
ing.” ( A very few species have only four or two 
stamens.) “ Fruit commonly a pod, with two valves, 
two cells, and many seeds. A few genera have a so- 
litary seed, either imbedded in pulp, as Crambc ; or 
• n a lamellmed flat .seed-vessel, os Isatis ; or in an 
angular one, as Ihmias /* 

“ The plants oF this order are distinguishable into 
< TiluiiWbft‘ ami S/fiadow, the former having an ob- 
long, the latter a rounded pod. Hut it being difficult 
to define the precise limits of each, Linrucus refers 
to the Siliquasa* such as have a stigma without a 
style, and to the Silicnlour such as have a style to 
elevate the stigma, which character is conspicuous in 
every instance, except in Draba, where the style is 
but short/’ 

“ It is of importance to observe whether the ca- 
lyx in the present order be closed or spreading; that 
is, whether the leaves composing that part be paral- 
lel. so that their sides touch each other, or horizon- 
tally distant." 

*' The nature of a Siliyna, or Pod, appears from 
what has been already mentioned. It differs from a 
Legume, in having the seeds attached to each su- 
ture, or margin.” 

“ All tlu ■sc plants have a more or less acrid watery 
juice ; hence their external application excites red- 


ness in the skin, and their internal use irritates the 
finer fibres. Nature therefore is solicitous to expel 
thorn, and, in consequence of their watery nature, 
by the kidneys, hence they are all diuretic. Salt 
being of a corrosive quality, produces scurvy; but 
salt is secreted from die body by the promotion of 
urine, though it must first be dissolved in a watery 
menstruum ; consequently the herbs id question 
rank among the chief antiscorbutics, especially water- 
cresses and scurvy -grass. They ought never to be 
used in a dried state, as their acrimony and medical 
virtues are destroyed by drying. Boiling likewise 
is destructive of acrimony, especially in these plants ; 
they ought therefore to be taken recent. Their diu- 
retic powers render them eminently serviceable for 
evacuating water in the dropsy. Yet their use ought 
not to be too long continued, os their acrimony 
abrades the minuter fibres, rendering the vessels, 
and the intestines, in a maimer, callous. This ap- 
pears from the rigidity and torpidity of stomach in- 
duced by too much use of mustard.” 

There is scarcely any thing odoriferous about 
these plants, except in their flowers. When they 
are bruised, indeed, something volatile ascends, of 
an acrid, rather than odorous nature, irritating the 
coals of the nerves, and inducing spasms, which do 
not originate in the medullary substance of the ner- 
vous system, but in its coats/' 

No alteration or addition respecting the genera of 
the 'Citradynamia occurs in the LiniKean manu- 
script. 

Order 10. Pjbukonat.k. There 'is no commenta- 
ry on this order in the lectures of Li nn.x*us. (iiseke 
has given a synoptical arrangement of’ the genera, 
according to the shape of the corolla, which is not 
in every pait piecisely correct. He justly expresses 
his doubts respecting Mrla/ruca, of which we have 
spoken under the lyth order; and he truly observes 
that there is no order in which so many genera arc 
named after botanists as in the present. 

The only manuscript additions or corrections, 
which occur in the (itacra Plauiarum of Limueuft, 
are the following : Martynin, C rani of aria, Torcnia > 
and Sanph id aria arc pointed out us akin to Pcdali - 
am, in order 28th ; 1 1 yobanche, I under nia, P coder 0 - 
ta, Matiulva , Pronaa, and Cab c ola> ia are inserted, 
with a question, certainly not well founded, whether 
the latter should not rather be referred to the 2d?th 
order. linui/Hsia also is jduced among the Perso- 
nate/' , at the suggestion of Van Koyen. 

Order It. AsimnrtoLi.K u These plants were 
first collected into an order by Caesulpinus, and re- 
ceived the above appellation from itay, because of 
their generally harsh or rough habit. Their root is 
fibrous. Cotyledons two. Stem branched; the 
branches alternate and round. Leaves alternate, 
simple ; neither divided nor compound, for the most 
part nearly entire, rough with rigid scattered hairs ; 
convolute before thjy expand. Stipulas none , nor 
arc there, except very rarely, any other /ultra , or 
appendages. Common flowerstaJh having the flow- 
ers ranged along one side. Before flowering it is 
rolled spirally backwards, gradually ixpamimg as 
the flowers are ready to open, and divided into two 
parts, each bearing the flowers on its back, in the 
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Botany, form of aft unilateral spike. Calyx in five divisions. 

**\***S Corolla inferior, of one petal, regular except in 
Echium, five-cleft ; its mouth either furnished with 
vaulted valves, or crowned with teeth, or naked. 
Stamens five, equal ; in Echium only they are un- 
equal. Fruit superior, (Jcrmens four, naked, ex- 
cept in CyrmpUni.su m , Tottrucf 'ortiti and A lahtrut ; in- 
serted into the receptacle by their base ; hence the 
lowest part of c.n li seed is of u tapering form, uk jf 
artificially rounded. Pistil one. Style not standing 
upon the genmns, but occupying the central -pm e 
between them; oitcn divided into two equal part-; 
not one longer than the other as in the t his- Duly art - 
min. Seciis four, rarely combined into two ; but ir 
js singula: 1 that. Noft/nn bus live .-lods." !.iima.*n.'» 
has, as already mentioned, removed (hi genus to 
his Lnndtv . order UStli. 

tk The Aspcrijblla‘ are distributed according t<> 
the mouth, or throat, of their corolla, m i>i< li i- na- 
ked, or pervious, in Echium , CnhmmutU s l.hhny'C'- 
mum, J idiot ropuun, Centdhc, «md Ono'ma ; tooth- 
ed in . Symphytum and Borneo; closed with malted 
valves in Cynnpjnssinm Asperugo, Artclne-n, l.y mp 
sis, Myoiotis and Tourne/brtia 

In the Gvn. Plant , Mesurschmiain, Coldn'in. fty- 
di'ophtjUinn, and Eih&ia arc inserted in nmnusnipt 

<l AH the /hprnfolhc are nuieihiginou-, and ,«t 
only as >ueh. The ancients selected their four « .n- 
diul flowers out of this order, seeming not to have 
been aware that the mot ion of the heart depends 
upon the nerves, wiiich then fore must be sti rugtli- 
ened if the force of the heart is to be inci t a.-rd. 
This end however is not to he att, lined by eithei the 
flowers or the herbs of this tribe, which nevertheless 
have long been used for the purpose. The leaves 
may be eaten as food, by whieh their small rn< du al 
use may be estimated. The root i* perennial and 
mucilaginous;” two would rather say “ if peiennial, 
is mucilaginous," which perhaps wei< the original 
words of the lecture.) “ Among tin whole, Symphy- 
tum abound* most with mucilage, equalling, m quan- 
tity as well as quality, the monadelphous plant At- 
theca in this rtispi el* & ymphylum tuberosum has In • n 
recommended in the gout. Possibly its neieil.igi- 
noust quality may binder the crystallization nf ihe 
gouty matter. The root in almost all the Aspen- 
Jhluc is red, but for tlic most part external’ v only* 
The root of Jjthosprndum tim to: ; ,v. i.ow imluse 
tinctona , is used for its colouring prup< vtim. Of nil 
plants, the herbs of this order yield tin- largo- 1 pro- 
portion of ashes. Thi re *s hardly an odoiifcroiis, 
nor one fragrant, 1 nr h in the whole tribe; though 
Cyw prlossnm ha- a somewhat fie t id scent. Their 
taste is nothing, the great quantity of mucilage in- 
volving the stimulating particles. These lurbs art- 
esculent, especially when young and tender, al- 
though their rough surface remit r> them Iljvs agree- 
able to delicate palates. They irenerally grow in 
dry mountainous situations; and it is singular that 
in proportion sis they are found nearer to water, they 
become smoother." 

Order 4i\ Vi Riicii-ur.t. ft Kay, in construct- 
ing his system, founded three classes, which all suc- 
ceeding botanists hitherto have approved, the S/ 0 l- 
toltv , AspcrijoUt r, and VertuiUuUr: but he was un- 


able to give proper characters of the genera. Her- Botany, 
mann subsequently, establishing a system upon the 
fruit, called the Vcriici lluhc of Kay ( lyrntmlctritsper - 
true, plants with lour naked seeds, but he could not 
by this means distinguish them from the A^pnifolur, 
which have the same character. Tito generality of 
Aspen fblidt. in fact, differ from the Oymnotchnyrr- 
nice, in their corolla, which in the former b regular, 
in the latter irregular, though likewise rnonopetahms. 

Put Echium , though it belongs to the AspniJolUr, 
lias still an irregular corolla, 'flic Aspen/olnc have 
alternate leaves, - the GymnotH rasper nuv opposite 
ones, These classes might therefore be distinguish- 
ed fioui each other, according to Hermann's method, 
were nut Echium an obstacle. Linmvu-, however, 
i hat he might avoid all confusion between the orders 
in question, has borrowed a chs&rnctrr from the sta- 
men-, and Ijns it I erred to his class Dhlyntmia such 
plants t> haw two stamens longer, and two shorter. 

He ha; moieovcr divided that class into two orders, 
the hist of which comprelu mis Hermann's Gymnoh:- 
imyni'tur. who.-e stamens easily distinguish them 
fun. i the ls j >iii{nr. But tlie consideration nf tlu* 
staujv-ns l,:i- further obliged the author of the sexual 
-\Mioi to icfir eeitain genet u, of the natural ordei 
undei ourpu-e.it cnnsiiu lotion, to hi- < la>- than- 
( l,m . These are Viiheint, l.ucnput, An < ihigtea, 

Z, :rph-)i\ Cumin . jMounrdn, Jiosmnnrus, Si/xia, 
ami Coiht. (ut/u ; «»f which Verbena and CaUitKvnut 
perhaps cool ■ r.itlu r to be placed in the other or- 
dei >1 tin Dtu'ynnmw, called Anpiirpcnnia" This 
is « , 'ii« l vv.th regard to Verbena only. 

“ Thi calyx of iIk Vert'n ill atm is of one loaf, in- 
ferior. Corolla of om pital, irregular, in most in- 
.-! iiM’es gnpin^,, with two lips, the uppermost c.f 
which was called by Ki\itiu« the palm, or helmet, 
tin* lowermost the bnrha , or beard. Stamens four, 
excipt in the se\ernl genera just mentioned, where 
they an mily two, in hexed, ascending undi r the up- 
per lip. (itrmens iour, from between which thi 
style arises, m in the Aspt ri/v/ifC, which is w.u y, so- 
litary, except in Per ilia, where there are two, and 
bearing two wo le stigmas. Seeds four, naked. Era - 
slum excepted, whose seeds have a suceulonf skin, 
causing them to u.i mbh. berries. A berry, proper- 
ly speaking, i* a set -.1- vessel; but in II os a it is the 
calyx, in Erupt*, ia ihe receptacle, and in Pr a si inn 
th { . -kin m the seeds;. ' 

“ Many of this order are humble shrubs, none are 
trees, mo-tot them vc tiunual or perennial herbs. 

Tin stem iw generally square. Loaves in every in- 
o .•! to opposite, simple, mostly undivided. None of 
tin* plants are furnished with tendrils, nor of a climb*’ 
ing nature. The scent of nearly all ot them is high- 
ly flagrant, the odoriferous matter bring contained 
in minute cells, which, when the leaves arc hi Id 
against the light, appear like numerous perfora* 
tions.'* 

“ The flowers usually stand in whorls, encircling 
the stem as with a ring. When these whorls ap- 
proach very close ly together, the stems appear spiked, 
as in Origanum." 

“ This order is in the highest degree natural; 
whence arises great difficulty in detei mining the ge- 
nera. Linnaeus has derived a character from the 
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Botany, calyx, according to which the whole order is divided 
into two sections.” 

“ The first oi* iht-e comprehends such as have a 
fivc-clclt calyx, that is, where ad the oeih of this 
part are nearly of equal si/e and shape. The second 
consists of those with a two-lipped calyx, which is 
indi-id f* . -cii ft, but its two upper segments are, in 
a nun..: r. muted into one, which might almost bo 
termed em.irginate only: while between these two 
united ^mcnis and the remaining three, there is so 
deep :* figure, at each side, that the eilvx is nearly 
divided into two p.uT>, or lobe*. Liim;eu.s lias be- 
Mowed grt.it attention in searching far the c-?-emi.d 
characters of genera in this natural order, :u;d lias 
detected .several, which are marked in the Xy.'A mn 
l c^d.i-'ihuni with a sign of exclamation/’ 

Order I. 1 !. Dumo; .-c. ts Humus and iu"ru\ are 
synonymous, meaning a thicket; or wood consist - 
ing of bhruhs, not of large tree-. All the piano of 
tin- Older are shrubby, but none of them, i xci.pt in 
the genera ol Siticroxyhir and ( 'n ryt. <> p h i/lL ui<, 
to large trees.” 

Wuini.ns is k i«ppns,'il {.» In* lain ! . i r to evuv 
body Its calyx is tubular, !«■•/: at tin ma-em. 

Ct ■»-ion;dl\ colomed, like a emvll.i, but r.oi pi 'fo- 
rmed :il 1 1 1 « • bottom. A . •o'lojii la.'o:i- c«m ol, i 
oil' with a peiforated lulu*; v. Im !t ... not . !w* 
lieu. liiil biluixt ewi \ r ,vo .segen ut » ol the • d;, \ 

stationed u delicate fit I it* si .de, w hu h ,u \ r.eismi 
might ••a.-ily tain; for so main p» Ml». The ^ t :»* * cos 
iuirt'cv* r, being [dan d nnd**r i.tih • ' uh are tin r. - 
fore alternate with the divisions of the < ai\ . , v, ■ j( - 
as if these scales w nv no! pit ■' , tin s» tin m- might, 
by a general rule, to be alf»»» i-.ite wit It »ue«i. out 
with tin* parts into which ilie < a A ' i- d.’idui. m. 
species, as the Itiickthorn, //. /. ■ . t have me - 

deft flowers, but I hey are mo-tly me ci'-K. i'/n- 
l.i-t-ment ioned, like 11. nf in i- •ln , uini;v . <; / 
f>/ '(h b polygamous. The uigm.i in -mm /* 
e. euiarginate, iu nlhets three et lii.e .'.if. ibi 
find of this genus is vai ious ; alan\ in -.u.m will) 
tout seeds, in others, as Ptibtn i- \ md w ah 

three ; in others again it. has a ».*ii .*! ,‘d v.'th two 

cells, as iu Zi typhus. J^iliunts ha- not, properly, a 
berry, but a depressed, hordunsd. 1" V- ne 1 lap-iia'. 

'1 he stem in some is thorny, n. o« '. •- pnckJv. in 
other** unarmed. ” 

French botanists have nC'in.m .,'e.J the divid- 
ing of tins genus into ■- "• » me v.hidi ap- 

pears highly proper to those who !»..%.• not -.in,, the 
Indian species, li'sucii ;j* i m i.i.nv h- [»■* d'stiiKimh- 
e,i by their fiuit, species hum n?u.ibi,ng tael- oth. - 
will be put asunder, and widely dilfeicnt ones brongln, 
together. as any person maki ig the experimem vul! 
find. Hesidcs, the structure of the flower, end ilie 
habit of the plants, arc respectively so alike in all 
llio species in question, and so dilfcrent from all tlm 
rest of the order, that any peasant might, perceive 
their affinity.” # 

“ Vhylicn agrees in almost every point ‘with Rhani- 
ntis 9 except that its flowers are aggregate, and florets 
superior. This genus is >o nearly akin to Hrunnt % 
tlml without seeing the fruit, which very rarely oc- 
curs, they can scarcely be distinguished. Phyhca 
rudiata therefore, uni vers ally esteemed a Ph ylica> 
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proves, on the detection of its fruit, to bo a Bru» Botany. 

“ Ccnnothus , with its thrcc-lobed fruit, like that of 
likamnus t ilri!rnms % ugri es in every diameter with 
R haw nit? ; but the* scales of that genus me hen- 
drawn out into vaulted petals, supported by long 
claws.” 

Hiittnci ia differs in hardly any respect from 
Ixhttmuns. except its anthers ; for the calyx, prickles, 
and every thing oKe, aiiswei so well, that at first 
Mght one would decidedly take it for a species 
i in .rol. 

* .Sn/f/.'i */'.,■• / lias «*i five-cldt calyx, and at the 
same time a in. mopi taious corolla; but between all 
tin 'cgiiicni*. nf the latter stands a little serrated 
!o«»ih, analog'll^ to the scales of Rhitmmis. The 
tlowiis art likewise sessile v>n the stem, hut the 
hi :tv has only one sc * d.' - 

;* ( '!> ■ , -*/»/• //'/>;: i- so nearly akin, and so similar, 
to K 'i.'rtu : -fi'-t. :i< liiiuilv to be distinguishable by 
»f ■ «* % encr d -^pe< t ; but its fruit contains many seeds, 
ti iMivlj iiuiocd tin \ are di-posed in n circle/* 

•• J * ■'•* iin\i> from ( '^rysoit^jd/iott in having A 
*■ 1 *. ■*'. e * i » # w 1 1 ; and t» ► this gemiM Ptinos is very 
w s!' i.Oeo. ibllering in the flat, form of the co- 
j *>:»,. . i .1 iei*. .. r cells of the Ir.iit.” 

/ -o ne.o'ly .o < ords with the hist-mentioned 
•one ‘‘..a the only Prttr>\ ihen known was origi- 
nally t.d.oii I'm* an 7/c.i ; but tin* flower ol Ilex is 
lour-* left, not .•dx-elefl.’ 

“ i nt \i and {'<J l u(U'pfi only differ from flex in 
fillin', a single sty ie, and not fouK stigmas. The 
I*. I'm <»f {.W.*/yi/ if: like that of Ilex. In Ionics 
lie - laincos :i; e mulled into the receptacle, whereas 
in ( ’til/n" r . fiiey are altachcd to the tube of the 
im .ioj.urah.us taiuH.i/* These genera have since 
bv' ii mill* d b> the author himseil. 

/ '.-Mv/ifis i.i so nearly allied to Tump, r, os scarce - 
!\ tt» I *i di-lm uishablo, e\< ept by liaving a capvulu 
m-t#ad ol a hi -iy. Its *-oida. moreover have a pulpy 
i neic ' 

il (''‘hi'): n/* } though di tiering from Eiioni/mus in 

h. '.ing ah, mate leaves, is so much akin to that ge- 
• m to lane bet n called l\,toin//)i7ts by allsyste- 

i. '.i.iC v ^ el j'n fruit dillers in number and 

pmportmii liom Ku just as Petramm does 

t -•*»*. i R f f r,, I lie luni.- of the seeds however, tlmugJi 
».l*i j nip,, i - mines ihe nflinity to which we allude. 

>•»■« . f'ol m - 1-, e- p f c i .illy the l'Ycnch, are uinvilling 
i • i ..limit p'.ints v, eh npiio-j'le leaves and altcroale 
o. es into the sime nat'ual ordi r, and they an right ; 

, i t:ii- chaifOM r is not ak-nlute, for such a dslter- 
eijce often occur., in one and the same genus/’ 

“ Viburnum and f/Ms'r conir so mur togetiKT, 
that tlu re is rather a question respecting the dix- 
nnclion of the genera themselves, than ol tlieir na 
lural ordi-r. C '^ni*’ h;ta ihree seeds, Viburnum oui*. 
which seems fwo / ombitud. The former is akin to 
Srtmhucm > and, like that genus, emetic in qualify. 

Concerning the affinity of Viburnum to Hex and CuU 
licnrpfty any person, who com idem their fruit ili cat ion 
and liiibit, can have no doubt. Thu* ihr therefore 
the matter is dear.” 

4C S'nnhuam may' excite some mistrust, because of 
its interior fruit ; yet this is the ctue in Phyliv&9 
•J w 
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It At any. about which nobody has over doubted. The loaves, 
aspect, and stipuhs indeed seem to indicate Mime- 
thing extraneous, and leave ua in uncertainty 

“ So lihus has much the same sort of fructifica- 
tion, and a berry with one seed ; as well as the closest 
affinity to Sambucus, insomuch that if’ Samhucm be 
kept in order, lihus must accompany it. So 
also must the sister shrubs Sc hi a us and Fagara” 

44 The Duinosa • all agree in malignant qualities. 
They are either purgative, or altogether poisonous, 
as Siflrrnxi/Ium is known to be at the Capo. Nor 
are the species of Saw burns clear of this charge, lor 
their qualities are either nauseous or fa'tid, and 
therefore sudorific, especially the berries and flowers. 
The hark, taken internally, is either emetic, or pow- 
erfully purgative, as its vinous infusion proves in the 
dropsy ; externally it is a powerful repellent/’ 

44 lihus is the most venomous of' trees, particular- 
ly its American three-leaved species, called Toxica - 
dendra , or Poison-trees. Tluir fumes in burning 
are said to huve proved mortal, and their effluvia to 
have blinded an artist who was at work upon some of 
the wood. Those who, being in a perspiration, hold 
a branch of one of these shrubs in the hand, are 
seized with an ei upturn over the whole body/’ 

41 The bark of Wtamnus Frangula is our best in- 
digenous purge, and a syrup of Rfutmmus cat hat liens 
is safely used tor children." 

41 In this tribe, therefore, some have opposite, 
others alternate, leaves, nor is any general character 
to b£ derived from the parts of fructification. The 
corolla affords hone, being either of one or five pe- 
tals, or altogether absent, as appears from a contem- 
plation of the characters of the different genera. 
No mark is to be obtained from the nature of the 
fruit, that being either a berry, drnpa, or capsule. 
The seeds in some instances are solitary, in others 
numerous, though never more than one in each cell ; 
and it is well worthy of observation that they are at- 
tached, as in the Gym notet t aspcrma‘ 9 by their base. 
These plants betray some affinity to the Tricoccte , 
but can never be referred to the same order/’ 

In the Limncan numiihcripi before us Diosma and 
Hartogia are introduced between CaUicurpa and 
Euvni/mus; see our remark on the Xiilh order. 
Staphylca is also subjoined, near (’clash- us, but with 
two marks of doubt, ami u note of its having a nec- 
tary, as well as opposite leaves. 

Order 44. ££i>iari«. 44 All these are shrubby or 
arborescent. Leaves opposite, with scarcely any 
evident stipulas. Flowers disposed in a more or less 
dense panicle. Calyx four-cleft. Corolla four- cleft, 
regular. Stamens two. Pistil one, with a cloven 
stigma. Fruit either a drupa, with one, two, or 
many, seeds, or a capsule." 

No manuscript remark occurs here, nor is there 
any observation worth copying in the lectures, ex- 
cept that Olea is said by Lmnceus to be scarcely a 
distinct genus from Phillyrea . 

Order 45. Umbellate. 44 The name of this 
/ order is derived from the form of its inflorescence, 
whose stalks all spread from a centre, like the ribs 
of an umbrella/' 

u These plants are either perfectly umbellate or 
&ot< The former are required to have a compound 


umbel, each stalk, or ray, of which ends in a rceep- t Botany* t 
tacle, producing other stalks bearing flowers, or 
florets ; the latter have a simple umbel, whose stalks 
are not subdivided. The latter constitute a separate 
section in Tourncfort’s system. They are compre- 
hended by Linnaeus in one natural order with the 
former/' 

44 An umbel is properly a receptacle of a com- 
pound flow er, elongated into stalks ; which manifest- 
ly appears in F^njugium, whose florets are united in- 
to a head, just like the proper compound flowers, 
see the 4.0th order , nor art* they supported by elon- 
gated stalks. Hence an umbel may accurately be 
considered as a compound flower. Those who con- 
trovert. the opinion of Linnipus in this point contend, 
that many umbellate plants, having male and herma- 
phrodite flowers in the same species, ought to be 
placed in his class Polygam ia. But this is a mis- 
take ; for no other plants ought to find a place in 
that class, than such as have distinct male, or fe- 
male, as well as hermaphrodite, flowers, in the same 
species. This is not the case with the Vwhrliutcv , 
in which all the florets of one universal umbel, that 
is, the whole umbel itself, constitutes bul one flower, 
and this flower is never altogether barren, that is, 
itb florets arc never entirely male. On the contraiy, 
these florets are to be considered as the parts of a 
compound flow er ; and there being male and herma- 
phrodite ones intermixed, is exactly a parallel case 
with the polygamy of the Syngenesious class/’ 

44 This order is eminently natural, though all 
plants which boar umbels do not belong to it, but. 
only those with five stamens, two styles, and two 
seeds/' 

44 The germen is inferior, simple, solitary, sepa- 
rating, when ai rived at maturity, into two equal 
naked seeds ; each of which is furnished with a 
thread, inserted into its summit. These two threads 
combine to form a very slender receptacle, at the 
top of the stalk of the floret. Each floret has a su- 
perior perianth, with five teeth, which is often so 
small us scarcely to be discerned, even with the help 
of a magnifier. Petals five, caducous, often unequal ; 
hence Rivinus referred these plants to his class of 
pentapetalous irregular flowers. Stamens five, in- 
serted into an elevated annular or circular recepta- 
cle, that surrounds the pisuls, deciduous. Styles 
two, often very short, and hardly visible. Seeds 
naked, without any seed-vessel/' 

44 The stem is moth hollow, sometimes filled with 
spongy pith ; rarely shrubby, very rarely arboreous, 
of which last character Phyllis is the only example, 
see order 47* Leaves generally alternate, and re- 
peatedly compound. Root mostly quite simple ; in 
Ocnanthe tuberous ; in Bunium Built >castamim glo- 
bose/’ 

44 Nothing is more arduous than to distinguish 
the genera of umbelliferous plants by appropriate 
characters^ Tournefort himself, who excelled in the 
knowledge of this tribe," (perhaps Linnaeus meant 
rather to say, in the discrimination of gentra, but his 
auditors did not take his words accurately,) 44 has 
distributed them according to the shape and size ef 
their seeds. But this is a very fallacious mode, as 
the seeds often differ much in proportion, though 
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Botany, not in any other respect Morison wrote an 
entire book on umbellate plants ; but with little suc- 
cess, their genera not being, as yet; established. 
Artcdi first paid attention to the invoh^rum, which 
is either universal as well as partial, or only par- 
tial, or entirely wanting. This principle has like- 
wise been adopted, ns fundamental, by Linnxus, and 
his three primary divisions are regulated according- 
ly. The inequality of the petals affords him a prin- 
ciple for his leading subdivisions, some of the um- 
belliferous family having the outermost petals of 
their external florets larger than the rest ; while in 
others all the petals are equal. The former are 
termed radiant flowers. Another subdivision is 
taken from the sex of the florets. Some of these, 
having no germcn, arc furnished with stamens only ; 
and such florets are termed abortive ; others, having 
both germcn and stamens, bring their fruit to per- 
fection, and are therefore denominated fertile.” 

On these principles Linnicus has arranged the um- 
bellate plants, as may be seen in his works. Nothing 
occurs in his manuscript, except the insertion of Her- 
nias next to Eryngunn. 

Order 4fith. IIeokjiacg^s. The lectures give no 
new' information concerning this order. The six 
genera stand as in the Genera Plant artnn ; Panax , 
Aralltis Yanthoxylum , Hcdcrn , Vilis, and Cissus . 

Order 47th. Stellate. 44 This order was found- 
ed by Kay, and received its name from the leaves of 
most of the plants which compose it being placed, 
four, six, or eight together, in the form of a star, 
round the stem. It is unusual to see more than two 
leaves opposite to each other, nor is it the case here. 
For two of these only are properly leaves, the rest 
being no other than stipulas, growai to the size of 
leaves. This appears evident in several Indian 
plants of the present order, as Knoxia , Diodia> &c. 
which have only tw*o opposite leaves, though be- 
tween these some small acute stipulas are found, 
being the same that in the rest of the order attain 
the magnitude of leaves. Kay believed all the plants 
of this order to have, whorlcd leaves, which is gene- 
rally the case, as far as regards those of European 
growth, but rarely with the Indian ones, of which 
few were known in his time.” 

44 In this order there is no tree, unless perhaps 
Lippia ; there are very few shrubs, most of the tribe 
being small herbs, growing in barren earth, or coarse 
Bund.” 

44 The roots are in many instances perennial. 
Leaves opposite, horizontal, mostly rough. Stipulus 
of the form and aspect of leaves, so that it is impos- 
sible to say whether they be truly such or not, 
hence the leaves appear whorled ; but this does not 
hold good universally. In those however which have 
no leafy stipulus, there is found, at each side, a sort 
of toothed membrane, connecting the leaves together, 
and occupying the place of stipulas." 

44 The stem is jointed, with mostly tumid knots. 
Corolla of one petal, cither flat, wheel-shaped, or 
funnel-shaped ; in one genus bell-shaped ; mostly 
four- cleft, sometimes almost down to the base; rarely 
live-cleft. Stamens four, never eight, though some- 
times five or six, in which case the corolla has a 
parallel number of segments. Pistil solitary, divid- 


ed ; in Richardia three-cleft, because that genus has a 
six-cleft corolla, six stamens, and a three-grained fruit, 
its parts of fructification being qll augmented in a simi- 
lar proportion. Those parts are not augmented with 
the same regularity in genera furnished with a three- 
cleft corolla, and five stamens, for their pistil is stiH 
bifid, and their fruit two-grained, as is the case with 
such as have a four-cleft corolla and four stamens. 

4 ‘ The fruit is, for the most part, inferior; though 
superior in Jfoustonia ; and in Crucianella superior 
with respect to the calyx, though inferior to the 
corolla.” This is incorrect, for Crucianella has a 
real superior perianth, like the rest of the order, 
though so small as to be .hardly discernible; what 
Linn&us here terms calyx, being an invotucrum, or 
perhaps bractoas. 41 The sexes are rarely separat- 
ed in this order, though Valanlia , which is polyga- 
mous, can by no means bo excluded from it. Many 
of the genera have a two-grained fruit, of two cells, 
with a solitary seed in each. But in Hedyotis and 
Oldevlandia the cells contain muny seeds; while in 
Corttus both cells aie united into one seed, which, 
nevertheless, has two cells. The fruit has a green, 
fleshy, hut not juicy, coat, nor does it usually be- 
come coloured iu ripening; though in Rubia the 
fruit is n perfect berry.” 

(Of tin* remarks on particular genera, we find no- 
thing to extract except the following.) 

44 Asperida linctoria is used in Gothland instead 
of Madder, mid is preferable.” 

44 S/tcmrdia lias an oblong fruit, which the per- 
manent calyx renders toothed, or crowned with throe 
points. It was tin* fate of William Sherard, a mail 
worthy, in the highest degree of botanical honour, 
to have two driierent genera distinguished by his 
name, both which were afterwards referred to others. 
Pontcdcra, \ uiliant, and Dillenius each published, at 
the same time, a Sherardia . Pontedera described 
his plunt so very obscurely, that it was ten years be- 
fore Linmeus made it out to be his own Galknia . 
Vuillant called the two-seeded Verbena by the name 
of Sherardia. but he was to blame in separating them* 
from their proper genus. Dillenius named a Slier - 
ardia , from among the Stellater , which Linnaeus has 
retained, though not very certainly distinct. Being 
unwilling that so meritorious a botanist should re- 
main without a memorial, Linnaeus declined refer- 
ring the plant in question to Asperula ; especially as 
the three teeth, at the top of each seed, may serve, 
if not very satisfactorily, to keep it separate.” 

44 Valanlia was so named by Tournefort ; but 
Vaillant, perceiving it to be the same with Toume- 
fort’s Cruciata , thought it a bad genus, which could 
not support itself. lie therefore wished to abolish 
all generic names, given in honour of botanists, be- 
cause he supposed his own was untenable. But 
Tournefort confounded several genera under the ap- 
pellation of Cruciata , so that Linnseus has been en- 
abled to establish a Valanlia from among them, 
referring the rest to their proper places.” 

Order 48. Aogbegat/E. 44 These constitute a 
natural order, first established by Vaillant in the Me- 
moirs of the French Acudemy of Sciences. ThCy 
agree so far with the Compositce , that they have ge- 
nerally a common calyx, as well as receptacle, con* 




412 B O T A N Y. 


Botany, tain in g many sessile flowers, each of which has al- 
**\*'**' ways an inferior gcrinen. But there is a t«>tai differ- 
eucc with respect to the remaining parts* of fructifica- 
tion, nor can these two orders he, by any means, united.** 
44 The calyx, us we have just said, is common to 
many flowers, Common receptacle either naked, 
villous, hairy, or scaly. In tin* place of a partial 
calyx is the corolla, generally of one petal, regular 
or irregular, in four or five divisions, rarely polype- 
talons. Stamens four, with separate anthers, Gcr- 
men inferior. Fruit single-seeded. '1 he flower is 
therefore complete in this tribe, except only /«/<’- 
riavn, whose calyx is scarcely apparent.. The leaves 
are often opposite, and the stem shrubby.” 

Order 1j). ('dmi'dmt.i.. “ A compound flower 
generally consists of a common calyx, containing 
several floret*. But. this definition is not sufficiently 
dhuiuifuativt*, for there are certain flowers termed 
which though they have numerous florets 
iu one common calyx, arc connected by no affinity 
whatever with these; witness Cephahmlhus, J)ip$aat* f 
Sen biota, Knmdiu, AUhnuti. Hence botanists have 
tried to discover an appropriate and distinguishing 
character for a compound flower, but they have 
scarcely succeeded. There are indeed flowers of 
this order, furnished with solitary florets in each 
calyx, as Sen phi uni, Cmymbium, Strum p/in. All 
of them have a monopetalous corolla, but so has 
ScaOiosn and others. Most have five stamens, b it 
some have only four. The greater number hear 
their anthers united into a cylinder, but KiJmia, 
which belongs to them, has separate anthers ; while 
Jasione, Viola and Impatirns, which do not, have 
combined ones. The united anthers burst internally, 
by which means their pollen is communicated to the 
stigma ; but the anthers of Kahnia open at the extre- 
mity, and resemble the corolla of an Aristolochin . A II 
the florets are superior, but this hold's good likew ise 
in Scabiosa. Hence it appears that no essential 
character of compound flowers is to be detected, 
though no order can be more natural than that be- 
fore us." 

** Tourncfort first divided tho compound flowers 
into three sections, according to the shape of their 
partial corollas* These are either ligulate or tu- 
bular. Such as consist of ligulate florets only, are 
called by this writer scmi/losadosi ; such as are form- 
ed only of tubular ones, flosndosi ; while those which 
have ligulate florets in the radius, and tubular ones 
in the disk, are denominated radiat'u This division 
seems natural enough, and yet is not so. For it re- 
fers both the discoid and capitate compound flowers 
of Linnaeus tp the jioscnlusi, which nevertheless are 
too dissimilar to be possibly admitted into the same 
section. The di scold ti of Linnaeus, Kay's a sgregali, 
having aggregate florets, seated on a hemispherical 
receptacle, are, in fact, more allied to the radiali ; 
while the capitati , such as Thistles, are widely dif- 
ferent, so as necessarily to constitute a division by 
themselves." 

^ 44 Vaillant attempted a new botanical system ; but 
. it is to be lamented that we arc possessed of no more 
of his labours, than v hat concerns the compound 
flowers. In this performance, published in the 
Memoirs of the Parisian Academy for the years 


1718, 1719 and 1720 ; he has displayed an extensive Botany, 
knowledge of species, and has treated the subject 
admirably. *Afi the Memoir a of the Academy arc 
not within the reach of every body’s purse, a German 
named Von Stcinwehr has collected the anatomical, 
chemical and botanical papers, into an octavo volume, 
published in J 7/5,4? at Breslaw. In this Vuil hint's 
treatises are preserved entire,” {but in the Gorman 
language.) 

4< The florets of compound flowers arc threefold 
with respect to sex, being either hermaphroditic 
perfect, having the organs of both sexes; female, 
destitute of anthers; or neuter, deprived of both 
organs, and barren." 

44 Tourncfort, Vaillant, Kay, and almost every 
botanist who has treated of this tribe, divide it into 
three or four orders, some of them adding the ag- 
gregate flowers to the compound ones, whence arises 
the fourth order. But they have not fixed limits to 
their orders, such being scarcely discoverable. The 
semijlnsadosi and capital i , for instance, though ap- 
parently widely different, are proved nearly akin by 
Seolywus . and Klcphanlopus . The former of these 
has all the habit of a Carduus, and yet all its florets 
are ligulate; the latter is intermediate between the 
srmijlosculosi and capitals nor are wc certain to 
which of these divisions it belongs. Pcrdicium , a 
new genus, connects Tmila , which is radiated, with 
the semiflosculous genus Hierncium, so that accurate 
limits an* hardly to be drawn between them. Most 
of the .v f mijlosculosi are milky, but Lapsana and 
Ciebonum want this quality." 

“ Section 1, Semi/loscvlusi ; all the florets ligu- 
lutc.” 

“ These genera are distributed, first by their 
receptacle, which is either chaffy, villous, or naked. 

In the next place, they are subdivided by the down 
of their seeds, pappus, which is eitlur absent, or 
bristle-shaped, or hairy, or feathery. Thirdly, a pe- 
culiar distinguishing character is borrowed from the 
form or nature of their calyx." 

“ The quality of the Composite: in general is in- 
nocent ; but some of the present section are milky, 
which secretion proves, by experience, somewhat of 
a poisonous nature. 80 Lactuca virosa, in a wild 
state, is as poisonous as opium ; yet by culture it be- 
comes esculent and culinary, though still causing 
bleep by its debilitating power." Linmcus surely 
could not mean that this and the garden lettuce are 
one species. It is possible his hearers mistook 
him. 

“ There are no trees, and few shrubs, among the 
semiflosculosi ; no bulbs, scarcely a tuberous root, ex- 
cept in some species of UUracium. Their flowers 
arc mostly yellow ; sometimes red underneath, as in 
Leontodon , Hierncium and (J re-pis;' (very rarely pink, 
in Gcropogon and Crcpis ) ; 44 sometimes blue, in 
Cichoritnn and Catananche ; never white.*' 

“ Section 2. Capital i ; all the florets tubular, as- 
sembled into a head, in one common calyx." 

“ All these are prickly or spinous, and vulgarly 
called Cardui , Thistles. If however they were all 
considered as one genus, such a genus would prove 
too ample ; hence it is best to separate them into 
several, though the task is very difficult. Centavrea 



•fcd'f ftf'-ti 



Botany. belongs to them, though necessarily referred) in the 
sexual system, to the order Polygamia-frustranea .. 
Its calyx, always tumid, and often spinous, proves 
its affinity* The most extensive .genera of this sec- 
tion, Carduus , and Scrratiila , are the most difficult 
to distinguish ; hence it is best to study the rest, in 
the lir^t place, that those puzzling ones may prove 
easier.'’ 

4 * Vailhint divided this capitate tribe by the9pineS 
4)1* their calyx, whether simple, spinous, or leafy. 
Hut the gradation is so imperceptible, that no ac- 
curate principles of discrimination are hence to be 
obtained. No plant of this section is milky, or 
poisonous, or arboreous. Some of the Serratuhv arc 
shrubby ; many of the herbs are destitute of stems, 
as in Car/iaa, At rady! is, Qnopordum , Cardan & 9 and 
Cenlamea." 

u Alractylis has a radiant flower, nml the florets 
of the radius have each both stamens and pistil, a 
solitary instance among compound flowers, render- 
ing the genus very distinct. The elongated and 
coloured .scales of the calyx in Carlinn have misled 
Tournefort to rank it among radiant flowers." 

44 The capital! have a character peculiar to them- 
selves, in the dilatation, or inflation, of the tube of 
each floret, just below the limb, whic h causes their 
fiords to project, in a more elongated manner, than 
in the disenidvi , or other compound flowers," 

4 * Section fld, Discoidci . The first subdivision of 
these, pnhfgamia (erpialis,* (consisting of such as 
have all the florets lurnislied with stamens and pis- 
tils, and all producing seed,) “ are distributed ac- 
cording to the recoptucle, whether naked, chatty or 
hairy, ami their seed-down, like the saniflosculoti.” 

44 Tin; second subdivision, polygamies super Una , 
have female florets in the circumference, but. these 
are tubular, not ftgulatc or radiant*. tiu that the 
flowers, though they luive a marginal series of fe- 
male florets, cannot be called radiated.” Wo have 
here extracted the ideas of I.htmcutt from his re- 
marks on At famish, which seem to refer to the 
whole of this subdivision, and are certainly correct, 
though they interfere with the distribution of the 
order before us in the Genera Plant arum , and seem 
to have been unintelligible to the editor of the Pra» 
/ectione .s ; sec; his note in p. 33<) of that work. 

<fc Section 4th. Hadiati ." (Marginal florets ra- 
diant. ) 44 The first subdivision is pofygamia superf/ua,” 
(all whose florets are capable of producing perfect 
seed, though the marginal radiant ones have no sta- 
mens.) ' 

These are distinguished by the presence or ab- 
sence of seed -down, or of a membranous border to 
the seed, and by the nature of their receptacle, whe- 
ther naked or chaffy. 

The second, polygamia Jrustranea hits imperfect 
or defective female or neuter florets in the circum- 
ference, producing no seed. These in Centaurca 
are tubular, and neuter; in the rest Jigulate, fur- 
nished with rudiments, more or less evident, of a 
pistil. 

The third, polygamia necessaria, havo effective, 
seed; bearing female florets in the circumference 
only. 


u Section 5th. Monogantiaf (Such as htvt t?Ht 
one floret in each partial calyx*) * 

Seriphium, Corymb turn, and Slrumjjjia. 

44 None of the Composites are poisonous, except 
Tagetex, Doronicum , and Arnica ; the latter is more 
so tli an Doronicum* They contain much of a bitter 
flavour ; hence many of the order are medicinal and 
strengthening. Some, less bitter, as Arctium , Cy- 
tiara, Cardans , are therefore esculent. Many semi- 
Jlosculu&i arc used os food, though furnished with a 
milky juice, which in them is not poisonous," (see a 
remark under Order 30th.) 4 ‘ except Lacfuca virosa, 
whose juice as above mentioned, has the quality 
of opium, and L . saliva has a soporific virtue. Boil- 
ing entirely destroys the power of this, as well os of 
the other scmi/losculosi” 

Order 30th. Amkmtacejb* 44 An amentum , cat- 
kin, is a species of calyx, and very like a spike, 
consisting of a common receptacle, drawn out like a 
thread, on which the flowers stand in alternate or- 
der, subtended by scales or bracteas. Such 3 
calyx is found in the plants of this order, whence 
LinnuLua gave it the above name. They are all ei- 
ther trees or shrubs, with alternate leaves, and se- 
parated male and female flowers, being either mo- 
noecious or dioecious. Many of them produce but 
one need from each flower ; but Sail c and Populus 
bear a seed-vessel of two valves, with many seeds. 
The styles me usually two or three* The flowers 
come before the leaves, that the latter may not hin- 
der the access of the pollen of the male to the fe- 
male blossoms." 

" Monoecious genera arc Be tula, Carpinwt * Co* 
rylus, Qunrus, Juglnns, I''ngus, and PI at anus*' 

“ Dioecious ones Pistacia , Myrica , Populus and 
Salix." 

Order 31st. Coxifkra. 44 These are generally 
evergreen trees of cold climates. In the Indies al- 
most ul I the trees are evergreen, and have broad 
leaves ; but in our cold regions most trees cast their 
foliage every year ; and such as do not, bear accrose, 
that is, narrow and acute, leaves. If they were 
broader, the snow which falls during winter would 
collect among them, and break the branches by its 
weight. Their great slenderness prevents any such 
effect, allowing the snow to pass between them. 
This precaution is unnecessary in India, where snow 
is unknown. Nevertheless, Liquidambar is to be re- 
ferred to this order, though it bears no such slender, 
but rather broad, foliage ; nor is it a native of a cold 
country." 

44 The plants of the present order are denominated 
Conifer (je, because they bear Strobili , which Ahe older 
botanists called Coni, C dries. A cone and a catkin 
are closely related to each other. The latter bears 
several imbricated flowers about a common recep- 
tacle or axis. Under each flower a membranous 
scale or bractea is attached, which if it hardens and 
becomes woody, the catkin becomes a cone. Iloncc 
a cone is nothing more than a permanent or harden- 
ed catkin." 

44 All the Conifer re properly bear cones, though 
in some instances their fruit seems of a totally differ- 
ent nature. For instance the fruit of Junipem has 
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Bot any, all the appearance of a berry, and is universally so 
called. Yet it is no other than a atrobilns , wluw»e 
scales arc replete with pulp, and do not split asun- 
der ; being in fact six fleshy united scales, in each 
of which is concealed a solitary seed. Ttixun has a 
berry, which is merely a fleshy receptacle, dilated 
so os nearly to cover the seed, so that the apex of 
the latter only appears. Litju'ulmnbnr lias a singular 
kind of fruit, which nevertheless is a slrMfnn, whose 
scales are combined, each of them containing seve- 
ral seeds; whereas in other instances one or two 


seeds only belong to each scale.” 

4i Some have united this order with the last, but 
they differ essentially. Tile I'uni/era* have not 
only hardened scales, but likewise inonadelphous 
stamens, the filaments of all of them being combined 
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at the base." 

“ The fruit in this whole order, Liyitnbnnbar ex- 
cepted, is biennial. It is ptoduccd in the spring, 
remaining in an unripe state through the summer, 
and till the following spring, when it gradually ripens, 
and the gaping scales allow the seeds to escape.” 

Order 52d. Coaih'NAT/f.. On this order there is 
no observation in the lectures. lUichun is added in 
manuscript to the genera in Gen, 1 V. 

Order 53d. Sca lutin'?:. Here also the lectures 
ore silent. I'onkohlra and Tmphis are added in 
the iirmusrript. 

Order 5 kh. Miscki.lasE/K. Here, although no 
remark is prc.sc/vcil in the lectures, great corrections 
are made in the manuscript. The genera in the se- 
cond section, Polcrium and Sanguisorba, are referred 
to the 35fli order, immediately before Agrinnmia. 
Pistia and Lenina constituting the 3d section, are 
transferred to the 15th order. The six genera 
which compose the 5th section, are sent to the 4th 
section of the Unbraced *, order 12th. Nympheva and 
Sarracenia , the only plants of the fitli section, are 
referred, ns already mentioned, first to the ‘2?th or- 
der, but finally, not without a doubt, to the 11th. 
See the observations under those orders. Cedrcla 
and Sxvictenia , which make the 7*h section, are re- 
moved to the Trihilaltv , order 23d. Corrigioia, 
Limeum and Tebphium , the 8th and last section, are 
transferred to the 5th section of the 12th order, 
Hobrace<e . No genera therefore remain in this 54th 
order, but Hernia , Uatisca , Coriarm, mid Empc- 
trum. 

Order 55th. Filices. 

— — - 5(>t h. Mukci. 

37th. A uj,*:. 

— — . 58 th. Fungi, 

Nothing occurs here, either in the Preelcctioncs or 
the manuscript, to the purpose of our present in- 
quiry, concerning the ideas of Linn&nis on natural 
classification. These orders are all natural, and ac- 
knowledged as such by all systematica. His parti- 
cular observations on each, although in many points 
curious, are now superseded by tlie advanced state 
of botanical knowledge in the cryptogamic depart- 
ment. 

From the foregoiug copious exposition of the ge- 
neral principles, and many of the particular opinions, 
of Linnceus, respecting u natural classification of 
plants, it will appear how fur he was from consider- 


ing his performances, in this line, as complete. His 
leading ideas may, nevertheless, be traced, and they 
will often be found to throw great light upon the sub- 
ject. It must be remembered that he never thought his 
own, or any other, scheme of natural classification, 
could or ought to interfere with hi& artificial system, 
nor does he ever advert to the one, in treating of the 
other. It is evident, likewise, that he studiously 
discouraged any attempt at an uniform defini- 
tion, or technical discrimination, of his several or- 
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ders. He perceived that plants were not yet suffi- 
ciently known to render such a scheme practicable. 

Possibly he might be aware that the accomplishment 
of that scheme at present would only turn his natu- 
ral system into an artificial one. 

The authors of most plans of botanical classifica- 
tion have, on the other bund, seldom considered the 
questions of natural and artificial arrangement, as 
opposed to each other. The system of every such 
author seems to have appeared to himself the most 
consonant to nature, as well as the most convenient 
in practice ; yet nothing betrays a more absolute in- 
competeney to the subject than such an idea, where- 
evor it makes itself manifest. To pretend that the 
elaborate speculations of a proficient, on u subject of 
which he can see but a part, and on which his 
knowledge must necessarily be inferior to that infi- 
nite wisdom which planned and perfected the whole, 
should be an easy and certain mode of initiation for a 
learner, evinces no more than that the professor wishes 
his pupil should not he wiser than himself. To teach 
composition without a grammar, or philology with- 
out un alphabet, would be equally judicious. J Manta 
must be known before they can be compared, and 
the talent of discrimination must precede that of 
combination. Clearness and facility must smooth 
the path of the tyro ; difficulties, exceptions, and 
paradoxes must be combated and unravelled by an 
adept. The knowledge of natural classification 
therefore, being the summit of botanical science, 
cannot he the first step towards the acquirement of 
that science. No person surely, who has published 
a natural system, without knowing all the plants in 
the world, will suppose that he has removed every 
present obstacle, much less, anticipated every future 
obscurity, so that no insuperable difficulty can occur 
to the investigator of % plants by such a system. 

Neither can any artificial system claim such perfec- 
tion, Hut they may combine their powers, and co- 
operate in instruction. The one may trace an out- 
line which the other may correct and fill up. The 
first may propose, and the second elucidate ; the 
former may educate and improve the memory and 
observation, for the use of the latter. When they 
oppose each other, their several defects and weak- 
nesses appear ; by mutual assistance they strengthen 
themselves. 

Whether {the leaders of natural system in the Frtnrh ty* 
French school of botany have thought with us ontcnmiic* 
tliis ^subject, it might seem invidious to inquire too 
nicely. It were too much to expect that every one 
of their pupils, half learned and half experienced, 
however commendable their zeal and enthusiasm, 
should have done so. Nor is science in any danger 
if they do not. They mu6t improve the system of 
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Botany- Jussieu, before they can overturn that of Linnaeus ; 

v^y-^r rtm l if this were accomplished, the nomenclature and 
definitions of the learned Swede would still form an 
impregnable fortress, before which they . ust perish, 

4 or seek for sludtcr within. This dilemma has been, 

long ago, but too clearly perceived by the rivals of 
the fame of Linnaeus, particularly by such of the 
French school as have been actuated by a truly con- 
temptible national partiality, instead of a disinterest- 
ed love of science and truth. Hence the so often 
repeated exclamations against Liiniicus, as a mere 
nomenclator. Of his didactic precision, and philo- 
sophical principles of discrimination, such critics 
were not jealous, for they could not estimate the 
value nor the consequences of these. But they could 
all feci that the nomenclature of Tournefort was 
giving way, and that their efforts to support it were 
vain. Tlie writer of these remarks has perceived 
truccb of this feeling in almost every publication and 
conversation, of u certain description of botanists. 
He has likewise perceived that it would gradually 
subside, and that the interests of science were secure. 
The nomenclature of In mucus has in the end pre- 
vailed, and it were unjust now, to the greatest bota- 
nists of the French school, to deny them the honour 
of liberality on this head. 

It is time for us to close this article, with a view 
of the principles, upon which the eminent system- 
aties, to whom we have so often alluded, have plan- 
ned and executed their schemes of botanical classi- 
fication. 

AtMiird de Hero the learned and truly estimable Bernard do 
Jussieu, the contemporary of Limueus in the earlier 
part of his career, first claims our notice. This 
great practical botanist, too diffident of his own 
knowledge, extensive as it was, to be over anxious to 
stand forth as u teacher, did not promulgate any 
scheme of natural arrangement till the year 1 75<). 
when the royal botanic garden at Trianon was Mib- 
mittod to his direction. His by stem was published 
by his nephew in 178J), at the head of his own 
work, of which it makes the basis. It appears in 
the form of a simple list of genera, under the name 
of «ach order, without any definition, just like the 
Fragment a of Linnaeus, at the cud of his Genera 
Plantarum, 

Athnson. In 1 7 (id a very active and zealous systematic, M. 

Ad.uisort, made himself known to the world, by the 
publication of his Families ties Plantes . In this 
learned and ingenious, though whimsical and pe- 
dantic, work, the great task of defining natural or- 
ders by technical characters is first attempted. Ilia 
affected orthography and arbitrary nomenclature 
render it scarcely possible, without disgust, to trace 
his ideas ; which however, when developed, prove 
less original than they at first appear. His work is 
written avowedly to supersede the labours of Linnaeus, 
against whom, after courting his correspondence, he 
took some personal displeasure; and yet many of 
his leading characters are borrowed from the sexual 
system. The discriminative marks of his 58 families 
are taken from the following sources— -leaves, sex of 
the flowers, situation of the flowers with respect to 
the germcn, form and situation of tbe corolla, sta- 
wens, germeus, and seeds. Every family is divided 


into' several sections, under each ot which the genera Botany, 
are in like maimer synoptically arranged, and 
criminated by their leaves, inflorescence, calyx, co- 
rolhi, stamens, pistil, fruit, and seeds. In the detail 
of his system, Adanson labours to overset the prin- 
ciple, so much insisted on by Linnteus and his school, 
and to which the great names of Conrad Gesner, 
and Cae»a)pinu$ are chiefly indebted for their botani- 
cal fame, that the genera of plants are to be cha- 
racterized by the parts of fructification alone. The 
experienced botanist knows that this is often but a 
dispute of words ; Linmeus having, in arranging the 
umbelliferous plants, resorted to the inflorescence, 
under the denomination of a receptacle; seo his 
Joth natural order. But it appears to us that the 
characters deduced from thence are in themselves 
faulty, being often uncertain, and not seldom unna- 
tural ; and that the plants in question may be better 
discriminated by their flowers and seeds. Adanson 
however prefers the inflorescence, even in the Ferti* 
dilutee of Linmeus ; for no reason, that we can clis* 
cover, but because Linmrus lias so rnuc^i better de- 
fined the genera of those plants by the calyx and co* 
ratio . It were a needless and ungrateful task to 
carp at the mistakes of this or any writer cm natural 
classification, with regard to the places allotted for 
difficult genera, because the human intellect must 
fan Iter in unravelling the intricate mysteries of Na- 
ture. But surely, when Plantain is placed with 
Buddlaa in one section of the Jasmine a:, and Dia* 
yens i<i with Callicarpa in another; when the most 
natural genus of Lavandula is divided and widely se- 
parated ; when Cassythn is ranged with Static e, Eri+ 
ocaulon, and the Protcacear , in one place; Geoffreca 
with Mc/io, J fit us, Sopindus and Ilnta in another, 
we may be allowed to wonder, and to doubt whe- 
ther we are contemplating a natural or an artifi- 
cial system. It does not appear that Adanson made 
many proscl} les. lie haunted the botanical societies 
of Paris in our time, without associating with any; 
nor was his extensive knowledge turned to much 
practical account. Linnaeus Iiuk made but one 
slight remark, that we can find, in his own copy of 
the Families des Plantes , nor could he study deeply 
what was, undoubtedly, very difficult for him to read. 

He certainly never noheed A dansons attacks, unless 
the only rical sketch of the Botanophili, at the end of 
hi* Regtium Vegetabde, (see the beginning of Syst. 

1 r eg. cd. 1 1.) be partly aimed at this author. To ap- 
ply the whole of it to him would be unjust, though 
much is very characteristic. 

The study of Botany had never been entirely ne- Academy of 
gledted in France since the days of Tournefbrt; be- Science*, 
cause one department m the Academy of Sciences 
was allotted to that and other branches of Natural 
History, and the seats in the Academy being pen- 
sioned places under government, thete was some- 
thing to be got by an apparent attention to such 

S ubmits. Buflon and his pupils engrossed Zoology. 

totuny was allowed to exist, so far as not to inter- 
fere with his honours ; but nothing of foreign origin, 
and above all, nothing Linnaeun, dared to lift up it* 
head. Something of true Bcicnce, ami practical 
knowledge, did nevertheless imperceptibly work it* 
way. Le Moxmier, aud the Marcchul de Noodles* 
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Botany, corresponded, as we have already said, with Linnaeus, 
and acquired plants from England, of whi'ch they 
dared to speak, and to write, by his nanu s. A most 
able and scientific botanist and cultivator, Thouin, 
was established in the Jarilin du lloi. who studied the 
Linnrcan system, and ♦ ven ventured, though secret- 
ly, to communicate new plants to the younger Lin- 
iwuus when at Paris. Cels, an excelltnl horticul- 
turist was unshackled by academic trammels. L’lie- 
ritier, llroussuncl, and others came forward. An 
original letter of Rousseau, the idol of the day, in 
which he paid the most flattering homage to Botany 
and to Linnaeus, was published in the Journal de 
Paris, and had a wonderful effect on the public 
mind, and on the conversation of literary circles, 
tn short, u Linnrcan party had been, tor some 
time, gaining ground ; and every thing whs done by 
party at Pans. The old Trench school was roused 
Antoine de from its slumbers. Of the family of the Jussieus 
Jussieu. onc m( j ni(iua l remained, who, though he venerated 
the names and the pursuits of his uncles, had never 
devoted hinjsclf to their studies any further than to 
ait in their professorial chair, lie possessed however 
nn inherent taste for Botany; he had lei-uie, npu. 
louce, and eminent talents; and though hi? leligmus 
principles, and his rather strict devotional habits, 
might interfere, which they still do, with lus nedil 
in certain philosophical circles, and his predilection 
for animal magmlisin might exclude him from the 
Royal Society of London, yet he has risen above 
all such obstacles, to the summit of botanical fame 
and authority in his own country; and his name 
stands conspicuous, as the leading teacher of a na- 
tural classification of plants. The most indefatiga- 
ble study for about five years, and the constant as- 
sistance and encouiagcmenl of numerous pupils and 
correspondents, enabled Professor Antoine Laurent 
de Jussieu to publish, in 17t$9i his Genera Ptantarum 
secundum onlines natural? & dispusita. This octavo 
volume was received by acclamation throughout Eu- 
rope, and hailed as the most learned botanical work 
that had appeared since the Species Plant arum of Lin- 
arcus. 

Before we enter into systematic details, we must 
remark, that the author of the work before us bus 
judiciously availed himself of the mode of defining 
genera, by short essential characters, as introduced 
by Linnaeus in the J C)th edition of his Si/shma Na - 
tura } and since adopted by Munay, Wiildenow, and 
the generality of botanists, instead of the full or na- 
tural , charactei s, of the Linnrcan Genera Ptantarum . 
These short characters however are not servilely co- 
pied by Jussieu, but wherever he hud materials ‘they 
are revised and studied, so ns to acquire all the me- 
rit of originality. Secondary characters and re- 
marks are subjoined, in a different type, illustrative 
of the habit, history, or affinities, of the several ge- 
nera- In his nomenclature Jussieu almost entirely 
follows Linnaeus, retaining only here and there a 
name of Tourncfurt's in preference, and swerving 
from classical taste and correctness principally with 
regard to the new genera of Aublet, whose intolera- 
bly barbarous names are nearly all preserved. But 
a note in the preface, p. 24, informs us, that this 
adoption is only temporary, till the genera themselves 


shall be perfectly ascertained and defined. Where Botany. 
Jussieu differs from Linnaeus, in certain generic ap-' 
pellutions, it is principally because the latter fails in 
iispccl for his own laws ; as in the use of adjectives, 
like Gtoriosa , Mirubifis , Impatient, The inordinate 
abuse of generic names in honour of botanists, of 
which Linmrus is, ton justly, charged with setting 
the example, meets with due reprobation from the 
Trench teacher; but he has not as yet stemmed the 
muddy torrent, nor prevented a great additional ac- 
cumulation of subsequent impurities, llis commen- 
dation of 'Linnaeus, as the author of n new and com- 
modious system of specific nomenclature, as well a* 
of technical definition, on the best principles, is li- 
beral, manly and just, no less honourable to the 
writer, than to the illustrious subject of his reinmks. 

'The whole preface of Jussieu is a concise and learn- 
ed review of the physiology and distinctions of plant?, 
more particularly explaining the progress of the au- 
thors ideas and principles of botanical classification. 

The main end of the whole book, besides defining the 
characters of all known genera, is to dispose them in 
a natural seiies, in various classes and ordeis, whose 
technical distinctions are throughout atUmptul to be 
fixed and contrasted. With this view, copious expla- 
nations ami commentaries accompany each othei. \V e 
learn more fiom the doubts ol Jussieu, than Irum t L * 
assertions of Ada mon. The latter has presented us 
with a finished system, where oveiy genus is referred, 
at all hazards, to some place or other. Jussieu, cm 
the contiary, has not only a large assemblage of 
PlantiC ineertev satis , at the conclusion ol his system, 
like Linnaeus ; but at the end of most ot his indivi- 
dual orders we find some genera classed as akin 
thereto, without answering precisely to the character, 
or idea, of each. This circumstance, though highly 
creditable to the candour and good sense of the 
author, greatly interferes with the practical use of 
his hook, except for the learned. IJis judicious 
doubts, critical remarks, and especially the laxity, 
and consequent feebleness, of his definitions, though 
eminently instructive to those who want to define, or 
to class, a new, or obscure genus, could only be- 
wilder u learner of practical botany. A person must 
already be deeply versed in plants, before, ho could, 
by the work of Jussieu, or by any book, that we 
have scon, classed according to his method, refer any 
genus to its proper place, or detect any one than 
may be there described, ty'or does the difficulty to 
which we allude consist so much in the intricacy ot 
the subject, as in the uncertainty, hesitation, and in- 
sufficiency of the guide ; because that guide, learm d 
us he is, chooses to conduct us by a path, to which 
neither lie nor any other mortal has a perfect clue, 
llis index indeed must be the resource of a young 
botanist ; who, if lie knows a Ro$a y a Conxolvulus, or 
an Erica , may, by finding their places and thcii cha- 
racters, trace out the allies of each, and proceed step 
by step to acquire more comprehensive ideas. The 
analytical mode of inquiry, which serves us in the 
artificial system of Linnrcus, is here of no avail but to 
an adept. This will abundantly appear as we trace 
the leading principles of this celebrated method, ot 
which wc shall now attempt a concise exposi- 
tion. 
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The System or Jt/ssiEt 

Consists of fifteen classes, which arc composed, *11 
together, of one hundred orders. The characters of 
the classes depend first on the number of cotyledons ; 
next the number of petals, and the situation, or 
place of insertion, of the stamens and corolla. 

The author uses the term stamina hypogyna for 
such stamens as are inserted into the receptacle, or 
below the gernicn, which therefore we shall call in - 
J'erior stamens ; stamina perigyna, (around the ger- 
mcn), arc inserted into either the corolla or calyx, 
the germen being superior ; these we must denomi- 
nate prrigynous ; stamina epigyna , superior stamens, 
are inserted above the germen, which latter is there- 
fore, in Liumean language, inferior. The same terms 
apply to the corolla, which when inserted into the 
calyx is denominated perigynaus. The following 
table will show the characters of Jussieu's Classes: 

Cotyledons nof/jk 

('lass 1st. 

Cotyledon one. 

Class !2d. Stamens inferior. 

;id. Stamens perigynous. 

4th. Stamens superior. 

Cotyledons two, ( or more). 

Class Mh. Petals none. Stamens superior. 

(jtli. Stamens pcWgynous. 

7th. Stamens inferior. 

■ 8th. Corolla of one petal, inferior. 

cjth. perigynons. 

10th. superior. Anthers 

combined, 

llth. Anthers 

distinct. 

12th. Corolla of several petals. Stamens 

superior. 

* 1 it h. .. Stamens 

inferior. 

■ — 1 4th. — — . Stamens 

perigynous. 

1 5th. Stamens and pistils in separate flowers. 

In the first place, it is evident that the great 
hinge, on which this system turns, is the number of 
tlit‘ cotyledons. The importance of this character 
has, from the time of Cersalpinus and Jungius, been 
much insisted on. Linnaeus, in his Prided i ones, 
p. declares his opinion, that “ the inonocotyicdo- 
nous and dicotyledonous plants are totally different 
in nature, and cannot be combined and that “ if 
this distinction falls to the ground, there will never 
be any certainty. Not that characters should be 
taken from lienee, but sections when formed should 
be confirmed by the cotyledons/’ So jealous was this 
great man of any definition of bis natural orders ! 
iJe subjoins an exception to the above rule, in 
Cuscula and Cactus , which having no leaves, he 
supposes have m> occasion for cotyledons. Linnams 
proceeds to observe that “ the germination of 
parasitical plants requires investigation, but that 
hr should greatly wonder if they have any coty- 

VOL. II. PART II. 


ledons.” Wo have already, under the i ith of his Bouny 
natural orders, pointed out other exceptions, made “ 
by himself, to the rule just mentioned ; but in these 
he was partly, as we have shown, mistaken ; and had 
he been explicit about the Sannentaceu ho probably 
would have proved himself in an error likewise with 
respect to them. fc>o Adanson asserts the Junrus 
to have two cotyledons, though the rest of its natu- 
ral order have only one. But Ghertucr bus demon- 
strated tills genus to be monocotyledonous. Adan- 
son mentions Orolmnehc and Cuscuta as monocotyle- 
donous, which answers to the opinion of Linnaeus* 
but we know not how far this is just. 

It appears that the line is distinctly drawn by na 
ture between plants with a simple or.no cotyledon, 
and others with two, or more, and that, so far, the 
principle of Jussieu’s classification is correct. Whe- 
ther all the genera that lie has considered as mono* 
cotyledonous be truly so, is another question, which 
does not at all invalidate the distinction. Some have 
not been examined, and seem principally to be re- 
ferred to that tribe, because, like others that indubi- 
tably belong to it, they are aquatics ; or, at least, be- 
cause of the apparent simplicity of their general 
structure. Doubts are expressed on this subject by 
Jussieu himself respecting Valisneria , Cyamus (his 
Nelumltium), Trapa , Proserpinaca , and Pistia. Some 
other genera, ranked as acotyledonous, are involved 
in similar uncertainty. 

lint with regard to the bulk of the Aodylcdoncs, 
composing the first of Jussieu’s classes, there seems to 
us much greater difficulty. Of his first three orders. 

Fun Algrv and Hepatiar , nothing indeed is correct- 
ly known, except perhaps what lied wig has published 
concerning Marchatitia and Anthoceros t and that is 
hardly sufficient tor our purpose. With the fourth or- 
der, Musa, this great cryptogamist has made us so well 
acquainted, that they prove to be any thing else than 
acotyledonous, or monocotyledonous ; at least if his 
idea of the parts be right. The parts which lie takes 
fur cotyledons are peculiarly numerous and complicat- 
ed ; but we are ready to allow with Mr Brown, at the 
conclusion of the preface to bis Prodnmus Florce 
Noire Hollandicc , that these organs arc of a most un- 
certain nature, rather subsequent to germination than 
its first beginning, like wbat has been judged the coty- 
ledon of Jussieu’s 5th order, the F dices. Vet lienee 
a new difficulty arises. The parts in question so 
complete in Musvi , are simple in Fihccs, insomuch that 
no analogy between these oideis, otherwise so marly 
akinijs to be tract d in those parts. On the other 
haltql$it cannot be concealed that the plants termed 
monocot ylcdones have no cotyledon at all analogous to 
those ot the dieoty Intones ; what Jussieu and others 
call such, being the albumen of the seed, absorbed in 
the first stage of vegetation. The minute plants as- 
sumed to be acotyledonous, must be presumed to be 
furnished with something analogous, or we cannot 
conceive how vegetation can take place. By ail lin*se 
observations we mean only to show, that ll.«- primary 
divisions ol Jussieu’s system, are at lea^t totally insuf- 
ficient to answer that practical purpose, winch a stu- 
dent has a right to expect from any mriho'iical ar- 
rangement. If the learned be still unc<it,iiii, whether 
the distinctions, on which such divisions are founded 
J G 
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Botany. do, in a great number of cased, realty exist, bow can 
ft beginner regulate bis first inquiries thereby ? We are 
not the less icady to confess, that the difficulty in 
question i» r.illicr a philosophical speculation, than of 
any great j.iMeiiea! importance. Jt gives a venerable 
air of mystery, which may procure respect for other 
parts of a system, that are more intelligible and more 
useful, though not free from exception. We allude 
to the next subdivision of the method of the great 
f rench teacher, founded on the petals. This should 
seem to be obvious and ccrt.mi, but we soon find our- 
selves bewildered in an old labyrinth of dispute, con- 
cerning the diiVerence between a calyx and a corolla *. 
We ;,ie obliged in submit to a sweeping decision, 
which allows no corolla to monocolyledonous plants ; 
a decision which we cannot safely Combat, because of 
the difficulty of deciding wiiat are such, hut which 
.shocks our senses and our judgment, And seems refut- 
ed in many instances by Nature lurselr, as decidedly 
as any of her laws (an be established. Noi do we 
got dear ot this perplexity among the declared dico- 
tyledonous tnlies, where the evident corolla of the 
Marvel of Peru is assumed to be an inner calyx, there 
being a real perianth, besides, subsequently indeed 
called an invulucrum . Vet we are at a loss to discern 
why the tmninolugy here used, should huve been dif- 
ferent tn.m that applied to the next order, Plumba - 
ginrs. We are ready, most unreservedly, to admit 
the great difhcully of decision in these cases, as 
well as in otheis, occurring in Jussieu’s 5th, 6'th, 
and 7th classes ; but that very difliculty evinces the 
precariousness of making any thing connected with 
this most disputable of all questions, a primary guide 
in a system of methodical arrangement. When we 
proceed a step further, and come to the inset lion of 
the stamens, the convenience and clearness of the 
system indeed improve upon our view ; hut we must 
not hope to escape exceptions or inaccuracies, the 
connection of the filaments with the corolla being, by 
no means, unifonn cr constant, in the outers so cha- 
racterized, nor even in all the spociis of particular 
genera, class* <1 upon that principle. So likewise the 
inscition of the stamens into the calyx is attended 
with such inveterate Uillicultiet, that one of the warm- 
est promulgators and defenders of Jussieu's system, 
Mr Salisbury, has thought it easier to deny the exist- 
ence of any such insertion, than to make it sub- 
set vient to practical use. We an* indeed satisfied 
that the characters "thioiiahnut the celebrated method 
of classification now under our contemplation, are at- 
tended with as much difliculty and exception as 
thou* of any othei system, ami we cannot buragroe 
with Mr Roscoc, Trans . of the 1 inn. So c, Vol. XI. 
65, that it foinis several as iiiuuituril assemblages 
as even the professedly artificial sy^tun of Lmi.acus. 
With regard to piactical facility, no person ol judg- 
ment h:w ever attempted to invalidate the superiority 
of the latter. 

Having fulfilled the invidious task, which tiuth has 
required of us, let us turn loathe more pleasing one 
of pointing out some ol the great practical advantages 
of the labours of Jussieu. We do this with the more 
Tc.uliutbs, because we conceive tnat Ins real merits 
are better understood in England than any where else. 
The w vital of this cannot disclaim the honour of being 


the first who announced to his countrymen the per- Bohnsy. 
formatter of his illustrious friend and correspondent, 
as one of the most learned hooks ever published. He 
humbly conceives that few persons, in any country, 
have studied the woik inoie, or applied it so much to 
practice. If he has been fortunate in establishing 
genet a, which have not been controvnled, he allows 
his obligations to Jussieu, as much as to Linnaeus. 

The treasures of neither be on the surface, mu arc 
they to be appreciated by a superficial obsener. The; 
foolish contentions of party can neither exalt nor in- 
validate the reputation of such men ; nor is it the 
counting of stamens and pistils, nor the enunciation of 
the names of natural orders, implying ideas which do 
not always exist in the mind of the speaker, that can 
entitle a pedant or coxcomb to rank as the pupil of 
either. 

We confess ourselves somewhat partial to the Lin- 
mean notion, of conceiving the idea of a natural order 
in the mind, rather than to the Jussieuan attempt at 
very precise technical limitation of its * characters. 

If we contemplate tie generality ot Jussieu’s ordeis in 
this light, we shall be struck with bis profound talents 
for combination, as well as discrimination; and as we 
pei use Ins eiitical remarks, subjoined to several of 
thesi orders, we shall profit more by his queries and 
difficulties, than by those definitions, at the lead of 
each order, which are, too often, so clogged with ex- 
ceptions, as to bewilder rather than instruct a student, 
however intelligible they may be to an adept. 

The uninformed reader may, possibly, he surprised Comparison 
to see how great a conformity there is between most 0 * the pr- 
of the Natural Orders of Linnaeus and those of Jus - ^ 
sieu. This will appear by a cursory view of the tat- Liimwiw. 
ter, which, after the detail \vc have given of the for- 
mer, w ill more elucidate the subject than any other 
explanation that our limits will allow. We shall take 
the orders of Jussieu in their regular scries. 

Class 1. 

The first live orders, Fungi , A I gee, Hepatic cr , Mu sci, 
find Filices, are the same in both systems, except that 
Linnaeus does not separate the Ilepaticce from Algcc. 

6’. Naiades arc analogous to tli e Inundata, ord. 15, 
of Linnaeus. 

Class 2, 

7. Arvidccv answer to the Linn jean Piperita, ord. 2, 
though Piper itself is removed far away, to the. l/r- 
ticce. 

8. Typka? consist of Typha and Sparganium , two 
genera first referred by Linnaeus to Calamariv, then 
to Piperitec. 

Q. Cyperoidcas are the Linn&an Calamarice, ord. 3. 

10. Uramincce are the Gra?nina , ord. 4, grasses, an 
order about which there cannot he two opinions, nor 
do these authors differ, except in the denomination of 
the integuments of the flower; Jussieu calling the 
calyx a glum a t and the corolla a calyx . This altera- 
tion is made, chiefly that he might not allow u cqt 
rolla to monocotyledonous plants. 

Class 3 . 

11. Palma, palms, necessarily the same in both 
systems. 

12. Asparagi answer to the bulk of the Sarmen - 
tacece, ord. 1 1 . 

18. Junci agree less exactly with Tripttaloidect* 
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Botany, ord. 5, both being liable to exceptions, and having 
' undergone subsequent corrections by «' eir respective 
authors. 

14. Lilia consist of the latter portion of Liunjeus’s 
Coronaries , ord. 10, with the beginning of his next 
order Sarmentacees • 

15. Bromdice embrace some others of the Coro - 
naritVy about which Linnaeus hud iiis doubts to the 
last, nor is Jussieu satisfied with this order. 

If). / Uphodeli are likewise chiefly Coronaries , ex- 
cept Alii ton . 

17. Narcissi are Linnaean Spathacece, ord. 9. We 
say nothing of anomalous or doubtful genera, subjoined 
to this or any other order, and which are sometimes 
mum. toils, not unfrequently paradoxical. Jn the pre- 
sent instance they are Ilypoxis , Pontederia y Pali - 
anthes y Alstroe.meria , and Tacca , concerning which, 
vibe intelligent leader will readily concur with the 
’•learned author, that they are “ genera Narcissis non 
omninb qffiniaP 

IS. 1 rides — Limiman Ensates , ord. 6 . 

Class 4. 

1{). Mu see — consist of Musa y very mistakenly re- 
ferred by Limueus to his Scitaminces ; with flelicouia 
and Rnvenala , Schreber’s Urania , nearly akin 

to Mu mi. 

20. Cannes are the Scilaminea' of Linnams, ord. 8. 

21. Orehideec are bis Orchidne % ord. 7* 

22. llydrotharides are an assemblage of water 
plants, having little else in common. Valisneria y 
Hydrocharis, and Stratiotes , make a sort of appendix 
to He* Linnatau Palmer . For Nympheca and Nclum- 
b iu m (now c.dlid Cyamus ), see our remarks on the 
1 I th, 5 till, and 27* 1 ', of tbo Limuean orders. Trapa, 
Eraser pin aca and Eistia close the list. Linnaeus has 
the two last in his Inundait? y ord. 15*.^ 

Class 5. 

25. Aristolochier compose the end of the Lin mean 
Sat merit nee (f* but were afterwards removed to the 
Rfiocmhw, ord. 27, They are surely best by them- 
selves, and constitute a very natural order, not de- 
tected by Linnmus. 

Class (>. 

24. Ehsugni consist ofJJnnaean Calycijiorce , ord. 16, 
with vuiiou' genera besides, referred to almost as many 
different orders by Linnaeus, so that here the two sys- 
tems exhibit but little analogy, nor is this one of Jus- 
sieu’s best 01 dels. 

25. Tlu/nirheci’y Veprccula of Linnaeus, ord. 31, (the 
Daphne tribe,) are very dearly defined. 

2 (>. Prole (By an order scarcely known to Limr.ru s, 
though an extremely natural one. It makes a pmt of 
Ids Aggregate, oid. 48. in the establishing of which, 
a sort ot artificial character, expressed in the name, 
has led him into unnatural combinations ; a fault which 
Linnaeus, more than any other writer in this depart- 
ment, has generally avoided. 

27. Lauri , a very good order, not perceived by 
Linnaeus. We cannot say much for the genera of 
Myristica and Hernandia annexed to it. 

28. Polygonece make a part of the Lin mean Ho- 
le* acees* ord. 12. 

29. Atriphcesy another portion of the same 
Class 7. 

30. Atnaranthi , these, originally a part of the Mis- 


ceUaneee* ord. 54, were also referred subsequently to Botany, 
the Holer ace a. They arc supposed to differ from 
Jussieu's two preceding orders, in having the stamens 
inserted -into the receptacle, not into the calyx, hence 
forming a separate class. But there is no imtunre 
perhaps iu which his system proves more artificial, 
and at the same time more uncertain in character. 

Mr Brown has anticipated the latter part of our ic- 
mark in his Prodromus, 413, nor could it fail to strike 
any one who ever considered the. subject, 

! Linnaeus has no order analo> 
gous to these. Vet he lias left 
manuscript indications of his 
perceiving the affinity of some 
of the genera. 

Class 8. 

34, Lysimarhia w embrace many of the Rot a ever. 
ord. 20, and Precue , ord. 21. Globularia , Tozzia y 
Samolus , Utricular ia y Pinguicula y and Mcnyunthc* , 
subjoined as allies, not indeed without many doubts, 
appear to us greatly misplaced. The first of these 
is allowed to indicate an order not yet defined. 

35. PcdicularrSf an important order, which Jussieu 
has well selected out of the Liuiueau Personality 
ord. 40 ; though we are somewhat startled at finding 
Poly gala at the head of the list, which Lion.eus, not 
more happily perhaps, ranges with his Lomcnl never t 
ord. 33. 

3(5. Acanthi are a few more of the Personate, 
b 37. Jasmine re arc precisely the* Linna2.n1 Sepiarue , 
ord. 44. 

38. Vitices consist of more Personates* separated 
with judgment from the rest , Linnaeus having, in the 
contemplation of Ins 40ih order, been again seduced 
by artificial principles, and by the usage perhaps of 
considering Ins Didynamia Angiospermia as of itself 
a natural order. 

39. Labiates arc precisely the V erticillatcs , ord. 42, 
of Linnaeus, a tribe about which no two system a tics 
could differ, and which it is one of the greatest evils 
of the artificial sexual system to be obliged to dis. 
join. 

40. Scrophularics are more of the Personates, rang- 
ed here, after the Labiates , on account of the close af- 
finity of several of them to the next order. But it 
must be confessed that the Labiates thus come awk- 
wardly between what are strictly akin, and that this 
intrusion is a great flaw in tin* natural character of the 
system ; insomuch that we should gladly remove them 
to another place, between the SolanciS am: Bor engi- 
neer hereafter mentioned. 

41. Solanees consist principally of Luridtr , ord. 

28, to which a few more of the Personates are sub- 
joined as allies. It is remarkable that, in his charac- 
ters of the seven last mentioned orders, Jussieu admits 
those marks) derived from the stamens, on which the 
classes of the l.inmrau artificial system depend. The 
intelligent reader will easily observe, that the distinc- 
tions thence deduced, form a hading principle in the 
respective positions of these orders and the following. 

This is the more curious, as the French school is en- 
tirely obliged to Linnaeus for bringing the organs in 
question into notice, for the pm poses of arrangement, 
Tournefort and his pupils having never adverted to 
them. 
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42. Roreagiurrv, tl.i*so nVe the Asperlfblie, ord. 

* 41, of Linmeus, sum 1 \ better placed by, him between his 
Personate ami Vn tu illute. I’be outer is verynatu- 
iuI, urn! .1 1 ! - .»< u\ uitioi-m upon it. excellent. 

/To these I /milieus has no arm- 
4'L ('r>n\n!\ i(h \ logons oider, most of the genera 
II. J\ili hionid < m the two first being reform! to 
t *». Jf /gnome J his Campanncee, order 29 > and of 
Mho Iasi to Personate, 

in tins instance we cannot but admit the superiority 
oi .Imsi-'ii *■ .inangcmcnt. 

46 . (icnt/mue — a \ny n.ituial and ilisiinct oidir, 

< unfounded bv Limueus wilh his Raluvce, old. vJO f to 
\vhi< h it l..i« lint hlll< lehtfionship. 

'17. Apo-innc — pimply the Lmmran Contort ci\ 
on!. :»(>, a most distinrl and curious tube, though ! jd t i j 
lise gieat authors, of whom we are heating, have 
hem mistaken in referring liiLlier a genus oi two, 
which do nut at all belong to it. See our rcmuiks on 
this 30th older ot Lnmieus. 

dd. Supate — an order of which Linnaeus had no 
pel n ption. Some oi it*, genera find a place among 
J: is Dirntns/r, old. 1 ,'!, an assemblage which, he inge- 
nuously conlessis t <]jd not satisfy himseil. 

IT \ss !) 

49 (iuxihicmiii . ( >f liiis also Limuvus laid no distinct 
idea**. Nome of tiie gem-ia In* places wilh his Wear - 
lit a*, uni. 18. Vet some pupils of Jussieu have refined 
upon fins and the hist, and lie himself has founded an 
order of F.ln'i uievw, upon the first section of hi sGuaia- 
ca/ut ; see Brown’s Prudromns, 524. 

50. Rlwdudcndni. 

5 1 . Erictc, 

These two collectively answer to the Biconus , old. 
18, of Linmeus, an enur or two, on either part, ex- 
cepted. 

52. Campanulucce neaily coi respond with the ge- 
nuine Cam panacea** old. l?y, of Linnaeus, lio:n whence, 
as w r e have heioie hinted, Convolvulus and its allies 
are well separated hi the system of Jussieu. 

Class 10 . 

53. ('h horacce, a most natural order, the Composi- 
te si 'hi /lose ido.se, oul. 40. sect. 2 . of Linnams. The 
essential ( liar.ieUT of this 10 th class is adopted from 
tin- artiiioal system ol Linmuus, the united audit is, 
aniline t annate ; a eiicumstanre never adverted to 
by any systematic wnter before him. Yet it is not 
absolutely w ilhout exception; witness the geiura of 
Kvhnia , *S igcsbcckia and 'Fussilago, 

5 4. Cinanhcphnlir answer nearly, at least in prin- 
ciple, to the Composite capitate, ord. 4,9. sect. 1 . 

fib. Corymbt/crte embrace all the remaining Conu 
posita\ including the last section of that order, nuca- 
menlacce, some of which Jussieu terms Corymbifcre 
anumale ; such as /va, Parthcnium , Ambiosia , X an* 
t ilium t and c\<n \t pbclium. 

Class 1 1 . Distinguished from the hist Class, only 
by having sepai ate anthers. 

56- Dipsacce cmmhI of some of the Litinsean 
JicpatU , end. 48. Se'mir icmaik under Jussieu’s 
26 th older. Time is ample ro"in for speculation on 
the .iHinTics and distinctions lu-twieu these Dipsacce, 
the Vrotce, Old- 26 th, and the whole of Jussieu’s 10 th 

< last iiicntiomd. Their contemplation involves 
questions at any lime sufficient to excite a botanical 


war — such as, what belongs to the inflorescence . and Botany, 
what to the flower? what is a calyx, and what the' 
crown of the seed ? what is supmor and what inicrior 
i met lion ? what a simple and vvlnit a compound 
flower ? 

j 7- Rubiacce, a vast and important order, compos- 
ed, not only of the Linmean Stellate , ord. 47, blit 
also of numerous tribes of shrubby plants, very few of 
which had been refeired to the Stellate, and many of 
them had not fallen under the notice ot Linmeus at 
all. Juvjii u shines in the elucidation of this order, 
and has well indicated certain characters in the habit, 
especially that of the intrafoliaceous sheathing sli~ 
pi i las. 

: > 8 . Capii/blia are marly equivalent to the 4th, or 
last, section oi Linmcus’s Aggregate, ord. 48, except 
Viburnum and its allies, with C omits ami lledern ; 
the former placed, without much reason, in the Lin-, 
na*an Jhnnose ; Comas with the Stellate ; and Jle^ 
dtra in llcdcracce. , ord. 4(>, nearly agreeing with 
Jussieu’s 5yth next mentioned. Com us and Jfcdcia, 
being both allowed to be poly petitions, really belong b 
the next class, as the author could not but perceive. 

Indeed Jussieu’s 11th and l f 2th classes, however dis- 
tinct in theory j naturally slide into each othei. 

t LASS K\ 

5.9. Andie answer to the Lin me an Hedcraere, ord . 

46, Itnlcniy l itis and Cissus excepted, which Limi.rir: 
bimself a|)p< ars to have had some idea of removing 
^fiom Pun ax, Aralia , <\c. 

6'0. I Imbed i /ere of roui.se correspond with the 
Umbellate , ord. 45, of Linmeus, one of the most na* 
tural of the whole. 

Class DL 

6l. / lannnculacvtr answei to the Liiiincan Multisi- 
Utpur , ord. *26. The authors differ in the denomina 
lion uf the partfPof the flower, JusmcuN talyx la mg 
sometimes the corolla , and his petals the nectaries . « f 
Li nuse us- 

6'2- Pajmvcraeetv are, ixcept Hypecuum and Fit- 
maria , Linmean lxhoeaihe , ord. 27. 

63. Cruci/cre the Linmean Silitptose, ord. ‘1.9, so 
natural an order, that we can scarcely say to which it 
is next akin. 

64. Cappa rides mostly iinnaxin Putumincd , oij. 

25, vvitli some very nnurnah us geneiu subjoin* d as 
related theieto, Reseda, Dioscra and Pannikin, not 
without great and well-founded doubts of the a'lthoi. 

t)5. Sapindi f'iheM 1 ate comprehemied in two 

66 . Acem -J of the sections of tin* 'J'uhitale , 

f)'7. Malpigbie (_onl. 23. of Lmmrus. 

()8. Hypenca . Ascyuun and Hypcrhum , l ie only 
real geneiu ot this order, me, with Cislas , subjoined to 
the Luma.' an Rolacea* , end. 20; certainly wnh no 
scry evident reason. 

69. G ul ti fere constitute a well-nun ked order, to 
which Linmeus ba.> nothing analogous. Most of the 
genera Unit compose it, are cither left by Inm unar- 
rangeil, 01 consideicd as of dubious iilfimty to any 
others, indeed they are generally tropical tiee^., re- 
specting which he had but slight information. 

70. Auranlia. Of this likewise Linmeus m cius to 
have formed no idea, since he iilcrs dims to his 
B iconics , and leaves Limonia undetei mined. Cu~ 
media and Then , subjoined by Jussieu, with some 
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Botany, other genera, to this order, as connecting jt with the 
f next* appear t* * us «>i very dubious affinity to the Au- 
rant in ; nor are they much better annexed by Lin- 
liBLUts to his CvltnnniferuC , ord. 37- 

71. MrlitV constitute a good order, comprehended, 
not. veiy judiciously, under the jjnns.iu TrihilaUv , 
old. 23. above mentioned. 

7 2. Piles , consisting only of Cissus and Vitis , we 
ha\e already mentioned, ord. 59, as included amongst 
tin* 1 hdcracca 1 , ord. 46*, of Lmnivus. 

73. (i crania make a pair of tin* l.iunaean Grain ales, 
<»rd. II, but Trnptroliini, a puzzling genus, which 
Jussieu labouis to pi use in many respects l elated to 
them, is referred by Linineus, as reasonably perhups, 
to his TiihiltiUc . 

74. Mai van (V are almost exactly analogous to the 
( 'alumni /era ord. 37- 

7 ;>. Magnolia (orm an order certainly as little con- 
nected with the pi feeding as any two could be in the 
most aitiliiia) system. See the following. 

7(». Anoncr . The hailing genera of this and the 
Magnolia 1 compose the I,uin«Mu Com! undid’., ord. 
32/ ’ 

77* Mcnispcnna are referiid by Limmi? to his 
Sarmcntacca:, ord. 11, by tlieir habit more than any 
jus! chaiacier. 

78. Bet be fide* constitute a curious order, though 
liable to some i \n ptions, of which its author was 
mime. It eiili i cly escaped the penetration of Liu- 
na-ws. 

79- Tifi aeva a good older, likewise overlooked by 
him, or partly confounded with his ('alumni fine, to 
which it brtiav s some afhnily. 

SO. Cisii, fV'/iev, which make*, this older, h placed 
by l.inriicus. alt< i / lupcricuni, at the end of Ins /fo- 
/•iu*t\ old. 20 '1 he i«ndrr may wonder to bud Viola 

cciisidired as icdated to ( 'istus, or at least to those 
sj.i i-irs wiiu h Jussieu m pa rates theielrom, by an ew 
cuiit’ti chaiactii, and a fudty name, lldianlhcnuim, 
Ib* aMi ib5:t.‘.> to these a capsule of oiu* cell'; but one 
"i them ,i t h .ist, Ci'itus tiupni/vliuSy Inis three cells. 
\ inla, an anomalous genus, is langed by Linnaeus at 
the end if his Cuinpanacac, ord. 29» with which it 
wims to haw* uoie points of agreement. 

M. Uutinva. ’I his is a very n itural, and now be- 
toine a very extensive older, of which the genuine 
idea is confined to Jussieu’s second section, and hke- 
wb' to the second section of LinnacusN MuUisiliqucc , 
”rd. ’JO. Tin plants winch compose it have alternate 
haves, without slipulus ; their heibage Hbounding with 
aiomatic aend essential oil, lodged in pellucid cells, as 
in Jiissn-uN Aurantia , ord. 7^- Calyx four or five- 
1 1« it. Pc tab foul or live, alternate therewith. Sta- 
mens us’, ally twice as many as the petals, distinguish- 
ed bv something elaborate or peculiar in lluir stiuc- 
lure, by which the genera are often well defined. Ger- 
Men lobed. Capsule mostly <>t four or five cells, each 
limd with a bivalve elastic tunic, containing one or 
two polished seeds. Dtosma and limp! eu rum , sub- 
joined as akin to Rutncea >, are genuine specimen** of 
the order, though the. latter has u capsule depriveii of 
Ihii't- r.j four of its lob*-- or cells, and wants pi uls. 
Mali (tnl nun has no buwnos heie. It ranks with the 
Linn. van Corydales , ord. 24, much mole pioperly. 


though a very puzzling genus. The student?: at Paris, botany, 
in our time, used to amuse themselves with the idea/ 
that the Professor would not allow this fine plant a 
place in the garden, because he knew not where to 
class it in his system. 

82. Caryophylltuv are exactly analogous, except a 
few rather doubtful genera at the end, to the similar- 
ly named 22d order of Linnreus. But be tween this 
very natural tribe and the last, Rutacci r, there is a 
hiatus valde deflendus , as to any natural affinity ; tin 
present older being much more related, as Jussieu 
candidly indicates, to the Amaranlhi , ord. 30, and 
pioving that the presence or absence of a corolla, is 
no more infallible than any other character, for a ge 
neral principle of anangement. 

Class 1 L 

83. Scmpcrvivie are. the second section of I Junius's 
*S ’incidental mil. 13. 

84. StU'iJragcc aie chiefly the fourth section of the 
same. 

85. Cacti consist nn rely of Ribcs and Cactus , as 
ailificial a combination as most in the sexual system 
itself. The former Liu nam* ranks with his Poinacetc , 
oid. 30’; the latter is the first genus of his Siucu- 
laihe, 

86. Portulacca: aie selected out of the first and 
third sections of the 8 ucculentie. 

87. Ficoidac consist of more of the same. 

In this pari of their respective systems we find it 
more difficult than usual to follow the ideas of the 
learned authois. Habit stems to have guided Lin- 
nams ; but Jussieu tracing, in his last five orders, near- 
ly the same idlimlies, bus somewhat strained Ins tech- 
nical charucti rs to confiint them. 

88. Onagrtf accoul, in the main, with the Lin- 
n.ean Caljcu/ilhcmu’, ord. 17. They well connect the 
five pieculiii£» ord* rs with the following* BdJihea be- 
longs to the Myrti . 

89. Myrti arc the Linmcun Ihspcridecc , u very 
nalui.il iainily, much amplified by Jussieu from recent 
discoveries. 

90. Melastotnie are not distinguished by Linnicus 
from his Calycanthemce, 

<)]. Sulicarne me in the same predicament. Jus- 
sieu lias considerably the advantage lu re. 

92. Rosacea’ embrace the Sentioosce, ord. 35, and 
Pumacea *, ord. 36, of Li imams, noi cun there be a 
more* natural assemblage* 

93. J,t gum innate comprehend, in like niafirmr, two 
Linmeaii oidcis, Papdiouucnv, the 32d, and Lomen- 
tacca’j the 33d, which we should be disposed to keep 
distinct, however ncai ly they must be considi red a*, 
akin. Tie* I. mna*an cbarai ters, though often teuned 
artificial, seive Jussieu tor the distincli.ais of his M*e 
tioiis. 

94. Tercbintacciv , an orde r learnedly sketched oid, 
rather than completed, by Jussieu, which seems culm - 
ly to have escaped the perception of Linn.riis. It 
tilings together many tilings which he either did not 
pretend to arrange, 01 winch clogged some of Ins or- 
ders. 

95. Rhannii constitute a very natiu.il order, oi 
which the Limu'an Dumouc , ord. -13, aie but a sketch, 
confessedly impel fccf. 
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JJO*. Enpharlur ntc Lhiniran Tri caeca *, or«I. 38. 

})7- Cncnrhitaccd ivjiee, in name as well as idea, 
with the 3 Lth of the Lintnran orders, 

98. r frtiar :iu' ne.uly :.nalo"<ms to Scahridtf, ord. 
'33, except that Viper i-» nuntiomd as related to them, 
instead ot hem:* r» h rred to a nionocotyledonoiis order 
with Arum, Pathos, Arams, &t\ Vet its get initia- 
tion is raflu r hinUd at than determined, not does uny 
thin;* positive seem lo he known on that subject. 

99- Amenhunr are mostly what Linmeus has, un- 
der fhe Milne appellation, m Ills AOth ordei. 

100. CouifCHV nre his AJst, bearing the same name. 

< 'urn I*i -ii>n. V, J.inr.'cus < mimeiates, at the end o I his Natural 
Outer' 1 lh‘ genei.i, which he could not then satislac- 
Nuily leler to any one of them; so Jusmui, at the con- 
clusion ol hi-. System, icckons up 137* "hull, ns we 
have all eady ohsei wd, he denominates Plantd mcnttc 
.rt//s. 'I I.ese aio disposed sj uoptically, h) their pe- 
htL, mermens mid styles. It is remarkable 1 how uear- 
Iv, allowing for new discoveries, Jussieu uccoids with 
Uunirus in the numher of Mich genrin. T1 u*m* lists 
have both hern mentis diminished b\ subsequent con- 
sideration, or more complite ndoi in.tlion. 

The attention ot botnnisU, fust (imcnd by Courtlier, 
to tin* minute and unions diveisities of structure in 
the parts of the seed, has jointly assisted Jussieu and 
liis lollowris m collecting and nnpiowng the details 
' of his system. Hence he has been led to favoui the 
world with several essays on paiticuhir families, or 
orders, in the Ami ales <fu Museum d' llist. A’ at., some 
of which, have appeared in the very valuable Annals 
of Botany, published by Hr Sims and Mr Konig Jn 
these, stveral of the difficulties, which originally em- 
barrassed their author, are lessened or removed, but on 
these it is not our purpose to enter. A new edition of 
Jussieu’s Gama Plan ta non , which has long been pre- 
paring, cannot fail to prove almost a new work ; more 
valuable perhups for the abundant information which 
it must afford, concerning the characters and affinities 
of particular genera, than for any thing concerning a 
gencial natural system, to perfect which the scientific 
world has not, as yet, sufficient materials. 

As we cannot here undertake to detail Jussieu’s 
own corrections or improvements of his system, neither 
can we expluin what has been attempted, with the 
same design, by the late ingenious M. Ventcnat, or by 
those excellent living botanists, M. Do Candolle, or 
Mr Brown. We shall only observe, that Ventcnat, 
too servile to Jussieu, explicitly contends for the na- 
tural method of classification, as superseding the arti- 
ficial one, and that he aims at proving this to have 
been the intention of Linnaeus. Yet nothing can bo 
more positive to the conliary than tin* remarks of the 
latter, in the picfacc to his Ordines Maturates at the 
end of his Genera Vlantarum. lie thou* declares that 
his 44 artificial method is alone of use to ascertain 
plants, it being scarcely possible to find a key to the 
natural one/’ 41 Natural orders,” he continues, 44 serve 
To teach the nature of plants, artificial ones to distin- 


guish one plant from another.* 1 If it be said that Jus* Botany, 
sicu, having invented a key, or u set of distinctive 
characters, to his orders, has removed this objection, 
we would nsk, What becomes of his doubtful genera, as 
numerous as those of Limueus ? or moreover. How is 
any student, using his system analytically, to make 
out a single unknown plant? That the pupils of Jus- 
sieu have ever been aware of this, the writer of the 
present essay very well knows. He has always found 
l hem, in conversation, aiming compliments at their 
illustrious master, by contending for the great ditlicul- 
ty and uncertainty of the Lmnasan artificial system ; 
by which palpable absurdity they betrayed tneir se- 
cret opinion of Jussieu’s. On the ollur hand, the in- 
telligent and candid De Candolle, adopting the just 
opinion of Lnmajus, that plants are allied to each 
other rather in the form of a table, or map, than in a 
linear senes, actually proposes such a series as ?iccrs» 
sarily artificial , in his Theorbo Element aire do Bota - 
nitpie, 213. Concerning the precise disposition of the 
genera in this series, we believe scarcely two botanists 
would agree ; nor might their contentions be unpro- 
fitable; but they would never teach, either a tyro or 
au adept, to ascertain an unknown plant. We will 
ventuie to go further, and to declare our opinion, 
founded on long observation, that botanists who are 
thus perpetually intent on the abstract theory of clas- 
sifi at ion, scau r ly attain any excellence in the tech- 
nical diseiimin.ition, or definition, of what are really 
founded in naluie, the species or gemra of the vege- 
table kiiiedum. Those err greatly who seek to im- 
prove the system of Jussieu, or any other, by relining 
too much on Ins distinctions, and subdividing Ins or- 
ders; than which nothing is more e.»sy. Judgment 
and extensive knowledge are display'd in tracing out 
the most essential points ol agree. m ni in natural ob- 
jects; notin exalting into unmerited iinpoi lance the 
most minute differences. Hi nee the veiy conciseness 
ol Linnaeus, gives peispieuity to his descnpLions and 
definitions. These afloid the most instinctive study, 
w Imtevi r mode of classification wc may think most con- 
venient. 

The French school has been much flattered, by our 
able countryman Mr Brown, having classed his /Vo- 
dr omits of the Niw r Hollann plants alter the method 
of Jussieu ; and many a boU.ist enjoys this national 
triumph who is rcitainly not competent to appreciate 
the merit of that work. The plants of so novel a 
country could not, at tlm.tinm ot day, have been pre- 
sented, with so much advantage, to a philosophical 
botanist, as m some natural arrangement, however im- 
perfect ; nor will many students travel thither, to 
make them out by methodical investigation. The 
touchstone of our learned friend’s book howcvcj will 
be the Planter inccrter sedis , nor can it be judged, as 
to the iih nl of the system employed, till it arrives at 
that conclusion. He himself will surely not reckon 
it complete without a Limiaean index, 

11 To give the precious metal sterling weigbL” 

(J. .f.) 



B fc> T 

Botany BOTANY BAY, the name of a British settle* 
mcnt in New Holland, for the history of which, see 
„ tB1 Holla xd, New. in the Emuclopcndiu and the same 
vi U t . head in this Supplement, tor an account of its pre- 
sent state. 

BOUGAINVILLE (Louis Antoini: dr), a ce- 
lebrated Circumnavigator, wa> horn in Cans in 
His lut her was a Notary, and one of the 
Sheri Jib of the cit> of Paris, The parents of young 
Bougainville wished him to practise as a Lawyer, 
and, for this puipose, he was received Advocate 
in the Parliament of Paris ; hut his own inclina- 
tion was averse to the profession, and he entered 
into the army in the corps of musketeers. 

He associated much withClairaut and D’Alembert, 
who happened to live in his neighbourhood . and 
from this intercourse he derived his knowledge of 
Algebra and Fluxions. At the age of twenty-live 
he published his treatise on the Integral Ca/ailn*, 
intended as a supplement and continuation ol'L’IIo- 
itafs treatise Dc.s in/ini merit pet its, Bougainville, in 
is preface, declares, that all he has done in this 
work, is to place, in a systematic order, the formulae 
of different mathematicians. 

He was raised to the rank of Major in the Picardy 
regiment. He went to London as secretary to the 
French embassy, and was chosen a Member of the 
ltoyal Society. In 1756, he went to Canada as 
Captain of dragoons, and having distinguished him- 
self in the war against England, was rewarded by 
the cross of the order of Si Louis. 

After the peace, the French government having 
conceived the project of planting a colony on the 
Falkland Islands, Bougainville undertook to begin 
this establishment at his own cxpcncc. The Falk- 
land Islands, to which Bougainville gave the name of 
Malouines (that is, JSt Malo Islands), are in 51° south 
latitude, and 10° of longitude to the cast of the me- 
ridian of Cape Horn. Fish is abundant on their 
shores, and there is peat or turf for fuel, hut no 
wood. Bougainville began the settlement by land- 
ing some families of French Canadians. The number 
of settlers was increased afterwards to 1 50. 

This colony excited the jealousy of the Spanish 
government ; and the government of France agreed 
that it should he given up to the Spaniards, the Spa- 
nish government undertaking to indemnify Bougain- 
ville for the expence lie had been at in forming the 
establishment. 

As a consolation to Bouguinville for the loss of 
his colony, lie was appointed to command the 
Frigate La Houdeuse of 2(i eight pounders, and the 
transport L'Etoile , to go on a voyage of discovery 
round the world. He took with him Commer^on 
as Naturalist, and Verron as Astronomer, 

This w'as the first voyage round the world per- 
formed by the French. Since the first circumnavi- 
gation by Magellan under the Spanish Government 
3 5 1 <), and that of Drake under Queen Elizabeth 
in 1577, eleven other circumnavigations of the world 
had been performed, part of them by the Dutch, and 
part by the English, and also several voyages of’ dis- 
covery had been made in the Pacific Ocean, without 
circumnavigation. 

The expedition commanded by Bougainville was 
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at Buenos Ayres at the time of the seizure of the Bmurutu- 
Jcsuits of Paraguay. The missions on the river vil,r * 
Araguay, iu the province of Paraguay, contained a 
population of BOO, 000 Indians, divided into parishes, 
and governed solely by the Jesuit p.irbli priests. 

No otuor Europeans but the Jesuits were admitted 
into the country, in order that the work of con- 
version might not be frustrated by had example. 

The produce of the labour of the Indians was de- 
livered into the hands of the Jesuits, who furnished 
them with food and clothing. For this purpo.se the 
Jesuits hud warehouses filled with European and 
American merchandise, and also a number of slaves. 

They had schools for instructing the Indians in mu- 
sic, painting, and other arts, 'file Spanish govern- 
ment having determined on the suppression of the 
Jesuits, took every precaution to prevent their being 
informed of the intended measure; and they were 
arrested and sent to Europe without any attempt at 
resistance on their part, 

Bougainville passed the Straits of Magellan, and 
anchored for a week at Olaheite, where the English 
navigator Wallis had touched eight months before. 

A young man of Otaheite joined the expedition, and 
was taken to Paris, where he staid thirteen months. 

On his w'uy back to his native country he died of the 
small-pox. 

The numerous rocks and other dangers made Bou- 
gainville turn off to the north-east, and prevented him 
from continuing a westerly course, so as to pass 
through the channel which separates New Holland 
from New Guinea. These two islands, in his general 
chart, are laid down as forming one, although he 
possessed some information of the existence of tiie 
channel. Two years alter, namely in 1770, Captain 
Cook sailed through this channel, so dangerous by 
its coral reefs. 

The expedition having now crossed all the meri- 
dians of the Pacific Ocean, aud suffering from the 
scurvy in consequence of scarcity of food, came 
to anchor in the Gulf of Cajeli, a settlement of the 
Dutch East India Company in the agreeable Island 
of Borou, jjjue of the Moluccas. The Governor li- 
berally supplied the wants of the expedition. He 
lived splendidly in a house built in the Chinese style, 
and judiciously adapted ro the warmth of the cli- 
mate ; his wife and daughters wore the Chinese dress. 

“ Sa maison etoit la notre,” says Bougainville ; 41 a- 
toule heure on y trouvoit a boire et a manger, et ce 
genre de politc&se e» vaut bien uu autre pour qui 
surtout se ressentoit encore de la famine.” It w r as 
the beginning of September, and the expedition 
shortened their stay at Borou, in order to take ad- 
vantage of the latter part of the easterly monsoon, 
w hich carried them to Batavia ; from thence they 
proceeded to the Isle of France. Com merlon re- 
mained at the Isle of France, that he might from 
thence proceed to examine the botany of Madagas- 
car, as did Verron, for the purpose of observing the 
transit of Venus. 

In 1769> the expedition arrived at St Malo, after 
a voyage of two years and four months, with the 
loss of only seven men out of upwards of* 200. 

Bougainville's account of the voyage is written 
with simplicity, and in a temper which inclined him 
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to view objects on tin: humorous side. I!U courage, 
tin* good humour with which lie* maintained subor- 
dination, and Ins attention to the health and comforts 
of the crew*, are everywhere conspicuous. 

The art of making astronomical observations at 
sea was not so much improved as it is now, and 
especially the methods lor ascertaining the longitude 
were very defective. In consequence of this, Bou- 
gainville's rhai ts .art* erroneous, and particularly in 
the longitudes. Neither did he remain long enough 
in any place to make particular survey-:. 

Bougainville's life was ,m active one, so that little 
of it could be devoted to .study. On his return to 
1 'ranee, his time was pa-^cd in the company of the 
highest circles in Paris, ile had the command o! a 
ship under l)e Grille and D’Kstamg ; and, in April 
17 S I, when (lie French fleet was beaten, lie 1 allied 
some of tin* beaten ships, and brought tin in into 
St Fusluchio. After the peace, by which the inde- 
pendence of the United States of America was se- 
cured, Bougainville returned to Paris. The Aca- 
demy of Sciences was at that time composed of pin- 
sinned members, and of associates who had no sa- 
lary ; Bougainville solicited and obtained the place 
of Associate of the Academy. 

lie had a project of making a voyage of discovery . 
towards the north pole. As this did not meet with 
support from the French Government, he sent his plan 
to Admiral Phipps; Phipps, however, followed a dif- 
ferent course from that proposed by Bougainville, 
but he only got. to tin* 8()th degree of north lati- 
tude. 

Recourse was had to Bougainville in order to re- 
press the mutinous disposition of the sailors in the 
French Navy, before the breaking out of the He- 
v elution ; but bis efforts were ineffectual. He had 
the rank of Vice-Admiral in I7f)l. In ) 7fJ~. he 
escaped almost miraculously from the massacres of 
Paris, and wait to live on his estate in Normandy, 
lie was much attached to the Government, which 
was then falling. lie lived on his estate for some 
time ; it was the only purt of his fortune that the Re- 
volution hud left him. He was chosen ji Member 
of the institute at its first, formation, anu, in conse- 
quence, returned to reside in Paris. Ho succeeded 
Borda as Member of the Hoard of Longitude. In 
ills old age, under the government of Bonaparte, he 
enjoyed the dignity of Senator, was created a fount, 
and Member of the Legion of Honour. 

He retained his good-humoured liveliness and 
his mental faculties to the last, and died in 181], 
aged 8‘J. 

lie was married, and had three sons who served in 
the French army. He was always euger to pro- 
mote science; and- he conducted himself during the 
Revolution, in such a manner as to obtain the re- 
spect of nil panics. 1 1 is eloge is written by l)t*- 
larnbre in the Memoirs tt/'the Institute. (y.) 

BOUGUEIt (Petfh), an eminent French Mathe- 
matician, was born in His father was King's 

Professor of Hydrography at Uroisic in Lower Bri- 
f any , one of the best llydrographers of his time, 
and uuthor of an excellent Treatise on Navigation. 
Voting Bouguer was bred to Mathematics from his 
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infancy, and made rapid progress in that science. Bouguer, 
At mi early age hr was appointed to succeed his 1 
father in the chair of Professor of Hydrography, 
after having undergone a sti ict examination in .■Ma- 
thematics, so as completely to satisfy his examiners. 

In I7v.'7» he gained the prize given by the Academy 
of Sciences of Paris for his paper On the best Man- 
ia r of for miug ami distributing the Mads of Ships. 
fir got two other prizes from the Academy in 'the 
eoniM* of four years ; the one was bestowed on him 
for his Dissertation On the Inst Method of observing 
the Alt it it St id Sla*'* at Sea; the otlur, for Ins 
paper On the best. Method of oldening the Variation, 
of the Compit'S at Sea. These papers are published 
in the l*ti. i de ! Aeademie de s Scit arcs. In 17-2.U, he 
published a work entitled I'.ssai d'Optitjur sue la Gui- 
dutiou de la I nanie) e; the object of which is to 
define the quantity of light which is lo^t by parsing 
through a given extent oi* the atmosphere, lie 
finds the light of the sun to he JOO times more in- 
tense than that of the moon. 

lie was soon after made Professor of Hydro- 
graphy at Havre, whereby lit* had the advantage of 
being nearer Paris than before; and lie was chosen 
associate Geometer of the Academy of Sciences, a 
pl-ico which did not require residence in Paris. In 
tins place he was the successor of Maupirtius. 

Aftei wards, lie was promoted in the Academy to the 
place of p< nsiuiicd Astronomer, and came to reside 
in Paris. 

It was resolved in France to send an expedition 
to South America for the purpose of measuring a 
degree of the meridian near the equator. From 
that measurement, compared with the length of a de- 
gree of the meridian in other latitudes, the deviation 
from sphericity in the figure of the earth might be 
known. The Academy made choice of lour of its 
members to proceed on this voyage; they were 
Godin, Bouguer, and de Ja Condamine, for the 
geodeticrtl operation, and the younger Jussieu lor 
observations in Natural History. Bouguer and his 
fellow-travellers sailed from La Rochelle in 17-k?, 
ami it was ten years before he returned to France. 

The account of his operations during the expedition 
is given by him in the A/< i >ioirs t>f the Academy of 
Siinice.\ , 17 H, and in a separate work, entitled 
La Fig in e de la Terre dole) minee par les observations 
de MM. I > 0 ugucr et de la Condamine. There is 
likewise an account of this { xpedition published by 
Don Geoige Juan and Don Antonio de IJfloa, two 
scientific naval officers, who accompanied the expe- 
dition by order of the Spanish Government. The 
length of a portion of the meridian was measured on 
the ground by means of a base and a set of triangles. 

Then by observing the altitude of the e of Orion 
which passed near the zenith, simultaneously at the 
two ends of the meridian line that had been measur- 
ed, that, line was found to contain 7' of latitude. 

A star near the zenith was employed, to the end that 
the observation might not be affected by refraction; 
i of Orion passed the meridian in the zenith near 
the middle of the line measured, so that the dis- 
tance of that star south of the zenith of the northern 
extremity of the line was l u 25' Ri"; ana its distance 
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Bongntr. north of the zenith of the southern extremity of the 
line was 1° H' l.‘j" : the sum of these two numbers 
making ;i n 7'- I he altitude was ta en by zenith 
sectors of a long radius, The ground on which 
these operations were performed was elevated 12,000 
feet above the level of tin* sea, and 4200 feet above 
the neighbouring city of Quito, and situate in a 
plain extending from north to south, between the 
two ridges of the Cordillera. 'I he northern ext re- 
mity of the arc was on the equator. The length of 
the decree result iog was toi^is; but this was 

tin 1 decree of a curve eiii mmciihed round the earth 
at the height of I 2 OOO feet .iho\e the level of the 
5e.i ; and the length el' the decree it the level of the 
M*a deduced from I hi*., with some oilier con ei lions, 
i*. .V>. 7.71 t oi* s -. ’l ies lei-ylh of the dewier of the 
imiidian at t.he t qualm* \v - conipared with the de- 
cree of the im-ridian un .c ured in i ranee, with the 
decree measured in l.apiaml, and with the decree of 
longitude dedueed in the south of Prance. Prom 
this eompari am it was com hided, that the equato- 
rial diameter of tin* earth is to the polar diameter 
as 179 tn 1?S, and that the equatorial radius of the 
earth wa< about eight lea* on *■ longer than the polar. 
Since the time of I'mmm r, digue" have been mea- 
sured in dilfen nt c iimaK s, w ith more aceurate in- 
struments th.iii lie posM sm (l ; hut the pri cise pro- 
portion of the equaton d and polar diameters of the 
earth is not \- t loudly a-cettanu d. League r makes 
tin excels (. i the equatoi ia! dumctei above tin* polar 
to 1),* Sir bam Newton made il Laplace, 

* alrnd. il nie fiom the lunar motion, t J,; Melander- 
hielm and >vaiibrre, fiom a degree i.iraMiicd anew 
i:i l.apland .u I .'NJ, compared with the decree mea- 
sured in the province of Quito, -7. Ibuigurr found 
the si i mills pi nd'ilmn , nl a line shorli r at the 
Minimit of lheiiiiiehd than .it the hvil of the sea ; 
that i", the loice o! giuvity u:i> less by one 1200th 
p.n t at : li.it i h v..l:on. 

He made some observations on the limit ol‘ per- 
petual snow, a subjt et which has hot n elucidated, 
S'lu 1 hU time, by the rescan lies of Humboldt, Von 
Hm h, Wahlenherp, .md other.". At the equator, tin* 
limit of perpetual mu>w 7 .it 1 1,7 1)0 feet above the 
si a : a height equ il to that of Mont lllai.c. In 
Mexico, in the ! ititmle of I')'20\ it L at I.;, SO') 
feet, according to Humholdt. In latitude 2S" 1.7, 
where t!ie l\ ak of Tun ulli is situate, it is supposed 
to be feet: the Peak Is only 11,1 .0 1- list, 

and has no peienni.il u:o\\. On lltmi, in latitude 
ri7 n M O', the edge of the perennial snow is at the 
height of pooo feet. On Mount Caucasus, in lati- 
tude 1-2 ’ the liimt is at <>-)0l) feet ; vvliiLt on the 
Pyrenees, in latitude 1 2 ' 17, it descends to S100 

. above the sea; and on the Swiss Alps, in latitude Hi’, 

to iS'j '*o lict. In Iceland, in latitude the edge 
of the perennial snow is at the perpendicular height 
of 2X<)2 feet from the sec.. In Lapland, in latitude 
O’ 7 where the summeis are warmer than in Ice- 
Uiut, though tin winters are colder, the perennial 
Mi- vv does not descend so low, attaining only to 
“■*■»()() Prcnch feet fiom the sea, as Von Much and 
W .dilcnht rg ;im ertaim d by barometrical observa- 
tions. Winn the latitudes are the same, a solitary 
mountain will have the edge of the perennial wiow 
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higher than a mountain surrounded by Others, on 
account of the warm winds from the neighbouring 
plains. A mountain in an inland situation will have 
the border of the perennial snow higher than u 
mountain in the saint* latitude, and situated in an 
island ; the summers winch reduce the limit.-, of the 
snow being warmer in the inland situation. When 
the mass of perennial snow is large, glaciers an: 
formed, which descend below the limit of perennial 
snow. (’iiimbonug) has 5 LOO feet of its height 
covered with perpetual snow, according to Humboldt, 
lhmguer thought he could perceive that the clouds 
do not ascend higher than 2100 feet above the sum- 
mit of ( hinihoraiyO. If there were mountains whoso 
height reached beyond the greatest height to which 
tin- clouds altain, all the part of the mountain above 
the region of the clouds would he free from snow, 
although exposed to intense cold. On Uouguers 
supposition of the height to which the clouds ascend, 
the upper limit of snow at ( , himbonu / o would he at 
the height of 22,200 feet above the sea ; and the dis- 
tance between the upper limit of snow and the lower 
limit would hi* thereabout 7^00 feel. 

Ihuiguer, whilst he was at the equator, made ob- 
servations to ascertain the obliquity of the ecliptic, 
which he found to be 20° 2.x' 2X". He also made 
Mime e xperiments on the deviation of the plumb- 
line from the veitical, occasioned by the attraction 
of a neighhoming mountain, a phenomenon after- 
wards investigated by Dr Mubkelync, on the moun- 
tain Sehthalhcn. 

The number of llmiguerN papers contained in thr 
printed Mrmoiis of the Academy of Sut necs, is a 
proof of the assiduity with which he pci formed his 
duly in the Academy. Ilis Hdtomvtn is deseiibtd 
in the Mimoirs of the Academy for 17 IS. It is an 
object-glass Micronic ter, and its essential parts con- 
sist of an astiommucul dioptric* Telescope, with two 
object-glasses of the same focal length, placed side 
by hide. When this instrument is directed to the 
Min, each object -glass gives an image* of that lumi- 
l • : i i y ; and the 1 objvc 1 -glasses an* so placed that the 
limb*, of the two images touch when the diameter 
of the **mii is gnati.'l, ami when the diameter ishjs, 
theie i- an inteival between the limbs of the two 
images. 

Nome experimenters maintained that the plumb- 
line had a diurnal oscillation; IJougucr showed that 
it remains at rest. He cinploud, for this pm pose, 
a Telescope attached to the end of a chain i* s 7 feet 
long, suspended within the dome of the chunh of 
the Hospital of Invalids at Pans; the Tclesc ope vv as 
directed to a distant mark, m> that any motion in 
this long pendulous s\.stcm might he seen by the 
deviation of the wires of the Telescope from the mark. 
The particulars of this experiment arc to be found 
in the Mt'm. dr IWcmlnmc </«-■.* .SWi/accn, 1771. 

* # ln the volume for 17.M.0 and l7Ph theie an* pi- 
pers of his on the astronomical lefraction in the 
torrid zone, particularly in cases where tin star ia 
seen at. mine than ()()’ from the zenith, m conse- 
quence of the observer being in a high situation, 
in the volume for 1 7 ^7? he pioposul a log ot a new 
construction for measuring a shlpN wav. 

In the same collection, there are papers of his on 
3 n 
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ISoimucr the length of the pendulum, on the form of the prow 
I* which suffers least mot* in missing tlinm^li the 

water, and on a v.'.rui} ot other .-iinject**. lit* Im- 
stouc.l great p.iins on his works, and his health al 
length became imp.med bv a sedennry h'o, and 
too constant annln ution to scientific puisuits. lie 
dic'd in J7/i. x ', aged ^xty. Ill’s di^jui'itmii was n dii- 
rallv mild, ami tin* dis^-iv o»*i.- (hat anise lirtwo n him 
and hi- IV. How liuvcllei eh 1 la (.'ondumme caused Inin 
great vexatim . He nsb impiv-- cd, liom his carluM 
\i\ii', w.lh a conviction oi tin- troth- nt ( In Miami \ . 
)»v ecom»ni\ In* I : ; i r l : 1 1 < j • i ii « * 1 a nmdiiuU* loitum*. a 
part of* ulorh ho hrqnci'l In d to tin* pom*. Tin* fol ■ 
lowing i< v !m of his | rincipal wtnk**: 

7 ') 'iti' •/'()/'' /'/ft.' i‘ la (initial mn ilr hi Inn, tie, 

J 7 , \‘) a ml 1 7 m >. 

K> '/(!/> ns \ /, / It (ti '<'• tin !' I. n I/na ii.-', o/Z./Vn 
ft‘\ Phnirfe^ I Jil 1- ; another edition in 

I'm it' tie unviit'y tin v, ,’we */ / at iinti^ rt dr ;u s »//o.v- 
n ///0//S, 1 7 lb, Ito. 

lai dr hi b t't .* d> b rn'nu't’i }"(/ /• *• 

nit mas fir .1/cv*. H.n > , ft dr la f *»#//•/'/ a.:., e, < /.oyA 
fuu tjnlrr dn mj/ in f’rmn; Tar M.Bougmr, 17 IJb 
Bo. 

Xfrirrin Tmih' dr /Yu; <o Jriitinf In I'fim- 

tie it (• lb"/ ,tnt da /Vi, | 7^;}. \ in \v «di- 

tiois In do la Faille I rb I . 

Saint i(>/f d> l*t i‘i an i* J*i nldnni 't sxr lit Mi- 
nimi rr dr\ Ini' 'runs, I 7 • > 7 • 

Ojn’i itt'orifi f '(Htc< pmir fa Vr> iju nf uni d/f deo/r 
dit mrrdiuu rnftr P.n i.\ rt Amiin* : Pur MiSs. Bou- 
guer, Famus, Cassini, it Pinero, I7o7* 

After his return from South Amorim, ho was 
I -Mi tor of the Journal dr\ Suva a*. Some ot‘ his pa- 
pers in the Memoir* of' the Aendemif of Science* have 
been mentioned in this article; his I'.loge i* contain- 
ed in the volume for 1 7 a*‘>« l*-) 

BOULTON (Matthew), a Manufacturer and 
practical Fngineer of great celebrity; son of Matthew* 
Boulton. by his wife Christian, daughter of Mr Peeis 
of Chester ; was bom at Birmingham the 1 4th of 
September and died in August 1S()<>. 

He was educated at a neighbouring grammar 
school, kept by Mr Austed of Deriteud, and wax 
called early into active life upon the death of his fa- 
ther in 171.'>* The various precedes bv which the 
povvors of the human mind have given faeihty to the 
artist in rendering the diilorent forms of matter ubc- 
dimt to his command, afforded ample scope for the 
exercise of his inventive faculties, in improving the 
ni.imi lac lures of his native place. His fin-t attempt 
was a new mode of inlaying steel; and he succeed- 
ed in obtaining a considerable demand for tl e pro- 
duels uf his m.mufai toi y. which were principally ex- 
ported to the Continent, and not uncommonly re- 
imported for domestic use, as of foreign manufac- 
ture. m * 

In I7f>~» bis foite.ne being already considerable, 
he purchased a tract of barren luath in the m igii- 
bum hood of Mirmingham, with a single hoiee on if, 
and theie founded, at the cx pence of I.. <)0()t), the 
manuf.ietoiy which ha* been so lh>iu i^.’ii.ig, and so 
‘ e*l known under the iiaiuc of Soho His \rorktm n 
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v.rn at first principally employed in the imitation of Boult 
or niouhi, and in copying od paintings with great ac- 
curacy, by means of a uin h.mical proresa which 
was invented by' a Mr Kggmton, who alterwanU dis- 
tinguished him.-eif by van* us work* in stainc'd glass. 

Mr lhmlton, finding the force of horses inadequate 
to the various purposes id’ iiis machinery, erect id, in 
J7b7,a "te lui-engim*, upon the original construction 
of -Si very, which, notwithstanding tile inconvenience 
of a great Ios> of steam fiotu condensation, by its 
immediate contact with the water raised, lias still 
some advantages from the simplicity of the apparatus 
which it iei|iures, and ha*' even ialclv been found to 
succeed will upon e ^»n;t 1 1 scale. But Mr Boulton’s 
objects reijuiiid a still more powerful machine, and 
he had ihe diMvr mient to perceive that they might 
he v» ry complelelv aitamcd by the adoplimi of tlie 
vanou* improvements latcl> made in the steam-en- 
gine by Mr Watt of (ikisgou, wflo had obtained a 
patent for tliem in 17h<), the priv ileges ot* w hn h vu ro 
extended, in J 7 7 -a -> by an act of Parliament, to a 
lei m of g.*# year-. >ir Boulton induced this ingeni- 
ous and scientific inventor to remove to Birmingham. 

They cotiuucueed a parlnerslup in business, and es- 
tabli-iu d a manufactory »>f -fiam-cngines, in winch 
'icc nr*. • 1 e execution kept pact* so well with judicious 
desi;;n. that its prodiieiious continued to he <?<|ual!\ in 
i *cp. with the public* alter the expiration of the 
ti rm of 1 2 i.i l legal privilege, which at fiist gave the 
proprietois the exclusive right of supply ing them ; 
and v’ hich h id been continued in 1 75>‘-i by a decision 
of the Court of jxie.g’.s Bench against some encroach- 
ments (mv die light of the patentee. It was princi- 
pally for fin* pm pose of cat lying on this manufacto- 
ry wi*/i greater convenience, that the proprietors es- 
tablished an iron-foundry of the it* own at Smeth- 
wick, in the neighbourhood of Soho. 

In 1?K,>, Mr Boulton was made a Fellow of the 
Buy al Society, about the same time w ith Dr Wither- 
ing, and seve ral others of Ins scientific* neighbours. 

In 1 7 SS, lie turned his attention to the subject of 
coining, and eiccted machinery for the purpose, **0 
extensive and so complete, tint the operation was 
performed w illi equal economy and precision; and 
the lean- could not be imu.ited by any single attist. 
for then* nominal value; c*;n ft of the stumps coining, 
with the utfriuLunc of a littie boy only, about eighty 
piec es in a lnmuh The preparatory operation of 
laminating <j d cuttii:. out iV nu tab is performed 
in an udjoming loom; and all personal communica- 
tion between the u 01 Linen employed is lemb rcd un- 
nc*ces>ary, by the mechanic'al eonviyanee of the work 
from one part of the* inaehmeiy to another. A 
coinage of silver was executed at this mint m.* the 
Sierra Leone Company, and another cjf copper for 
the 1-iast Indie.-, besides the pence and hallpencr 
at picsint in circulation throughout Fngland, and 
a large- quantity of money of all kinds for KiisMa. 

In ackuow h dgtin. at of Air Boulton^ services, and 
in return for some specimens of his different manu- 
facture's, the Fmpcror Paul made him a prese nt of 0 
valuable c-olh rlum of medals and of minerals. 

Mr Boulton obtained, in 17. ( )7^ 11 patent for a 
mode of raiding water by impulse, the specification of 
it 
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Boulton which i$ published in the ninth volume of the Uej icr- 
ton/'*/' It is p. 1 !.>. It /mil hern demonstrated by Da- 
v ' * * ' j nii l Bernoulli, in the beginning <;f t.„* last century, 

that wilier tl *.ving through a pipe, ami arriving at a 
part m which tin- pipe is suddenly contracted, would 
imvc it"* v ejoel v at first very greatly iucrenM d ; hut no 
practical application of* the principle appe irs to have 
been attempted, until an apparatus wa« set up, in 
l“pj, by .Mr Whitehurst, for Mr J'.geiton of Oulion, 
in ( 'luMiin' ; consisting of an air-vessel, communi- 
cating with a waterpipe In a valve, which was ibiccd 
open b\ the pn ^siin* or r.ithtr Impulse of’ the water, 
whin its passage through the pipe w.rs suddenly 
Mopped by taming the cock in the .adman course 
of donustic economy; and although the pipe, 
through which the water was loried up, was oi mo- 
derate height, the airnes-eL which was at iirst made 
ofle.id, was somi hurst In the momentous three,” 
a* Mr Whitehurst very properly terms it. The ap- 
paratus ii.id excited much attention in France, mi- 
ller the name of Montgolfier* hydraulic ram, and 
Mr Boulton added to it a number of ingenious mo- 
difications ; some of which, homier, arc more cal- 
culated to display the \ivid imagination of a pi ejec- 
tor, than tin sound judgment of a practical Engineer, 
which had in gi ui nil so .strongly characterized all 
his pi oiluetioiis, 

lie died, after a long illness, in possession of con- 
sidi ruble alHuence, and of univirsa! esteem, leaving 
a son and a daughter to piof.t by the wealth and re- 
spietahilitv which he had acquired. He was buried 
on tin Itli of August at Ila.idsworth, near Soho, 
attended by a pioeessinn of (i;)n uo-kmen, and by 
a mmicrmis turn of hi- friend- and acquaintance. 

I \l*nt!ili t .\L: I i)it. ISO'i, p. M'S.) «f. J ) 

1)01 lOiUN. Isi I- o". In the I'.ifi l/i luj'e'tftti will 

Imi. id a prcltv lull ...vomit of the di-emery and 
-•ttleunnt ot'thi- Maud. There has -met* appeared 
ll:e wink of M. Boiy ile S! Vincent, which, t 
mtitled ? f :\r f> > ibr f< :tr j>r nwinut I\lr- o/' 
I///.'/, i- , in fact, almost entirely occupied by a 
eei’- ih tided ai count of Bombon. In 1 S I I , also, 
an »»Mici r ati.ichcd to the I >i it isli expedition against 
that Island. (Mibhdnd an Armnut i tf' its ('on(/rr\f y 
with mi \ } ip- Mix on is Present Slate. From tlu-e 
mati rial- we ars eu, tided to nuke some important 
addition- to the inl'oi matinn formeily conmumicati il. 
Slmrin* e I be phvsic.il stnuture of this Isle being the point 
ai.d Asjm l. on which most n. u light ha- been thrown, seems to 
i.i rit onr first attention. Domhon does not, like 
the Isle of Jjance, consist of a level plain, from 
which conical lulls ari-i in detached masses. 'flic 
whole- island is as it. win- one mountain, having its 
mofl elevated points in the <s litre, and thence slop- 
ing gradually down to the m a. This great mountain, 
however, is split into two portions, of which the 
loftiest, situate in the northern part, is called the 
fit os Mtj,/tr 9 and i's Mimmit, toe /VW iUs Af/gc-. 
(Snowy Peak). There is lure no picscnt actio-- of 
voii ame fire ; but the irequent occurrence of Uiep 
vail-- vs or liaMus, Mpid liveis borden d bv perpei ili- 
<”'!.u walls of loek , hid-wl.s prei ipita!»il into these 
valio s iu,d toiivnt M* dtu: prisms often di*po-«.d in 
regular colonnade.', strata thrown into the mu?L iire- 
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gujar positions, — all these, in M. Hory do St Vincent • Bourbon, 
opinion, indicate terrible physical revolutions in for- 
mer times. The northern mountain is entirely vol- 
canic, and the phenomena present themselves m an 
extraordinary state of frequency and activity. This 
writer not only conceives both these mountains to 
he oiiginally volcanic, but the whole Island to have 
been thrown up by the action of subterraneous fire. 

The two mountains appear to him also to have for- 
nieily composed only one, having an intermediate 
summit higher than that of either now is. The vol- 
canic agitations, however, having hollowed the in- 
ternal pait of this great mass, the exterior crust fell 
in. and reduced the Island to the shattered state 
which it now exhibits. To a great extent, indeed, 
it is divided into two portions by an immense hol- 
low, bordered with perpendicular walls of rock, 
winch, after running parallel for scuii or eight, 
miles, form an arch and unite. At the foot of the 
volcano i< found an immense ti act ol what the in- 
habitants call Btn/r “ burnt country supposed to 
have been formed by the lava spreading into a -spe- 
cies of fiery lake, and then consolidating into the 
present surface. It U destitute of all vegetation 
whatever; its colour is of the gloomiest black, the 
surface broken by holes, crevices, and innumtiahle 
uspciitics of every de-cription. These, joined to 
its lmrd and brittle consistence, render it impos- 
sible to he trod without the severest injury to the 
fut. Those of our traveller’s attendant negroes 
were almost tom to pieces ; and his own, though do-# 
fended by Miong shoes, were woimdid in several 
place's. 

The streams of Domhon are mere mountain tor- 
n uts’, whiili descend from steep to steep, and throw 
them-ches into tin: sea. In their descent, they dig 
for themselves deep ravines', bordered by lofty, al- 
most perpendicular w ills, 'flic largest river, how- 
ever, that of St Denis, has not a longer course than 
seven or eight miles*. Those deep and foaming tor- 
nuts, the rude mu face of the ground, and the per- 
pendicular rents by which it is everywhere broken, 
render travelling through Bourbon a most arduous 
uniiulaking. M. Dory do St Vincent was assured, 
that his plan of reaching the two principal peaks was 
ultogetliei impiui licablo ; but hi< enterprise, and 
love of .science, enabled him to surmount all the in 
tenoning difficulties. 

in the ascent to the summit of the volcanic moun- 
tain, the obstacles encountered were truly formi- 
dable. Sometimes the sides of nearly perpendicular 
locks were to he climbed ; at otlnr limey, a ro«d was 
to he made by cutting down Die hushes and filling 
op the ere-. ices; while a mist, which rises every day 
from the sen, rcndeied it impossible to distinguish 
his companions at the smallest distance. At length 
they i cached the summit of the Manirfnn ta/ti'i*. 

The crater heie, to which the name of Doloimeu was 
given, con* i«is of .1 cavity forty fathoms in diameter, 
and about eighty feet deep, tile bottom filled with 
ronliis djihsuf gievisii coloured lava. Tlic sides 
siuiw.ii . oiu of tluit soft lava which founs a specie? 
of x a ri i I.-!i v » v » ■ r Die inteimr of other eiitirs; they 
consisted of ii regular fiagments el hard and com 
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tSunilnn. part -mb stances. Oui 'author lien' not'iVS the OtTOl* 
of tlm-c who i xpcct, win n liny n *n h 1 hi* '■■uiiiuit of 
ratei, to look down Into an unf iihomoMi- ahys>. 
The fli t i«%, fiom whatevei d.pth the Inpnted sub- 
xlam es uu\ have a->v ended, that, when the confla- 
gration ccihis, tin v h:u den and till up the opi nine, 
so that onl\ a vei \ smell void rcmniin. Bung led, 
howevu, hv .t Milphiin "Mi smell, to the lelt side ot 
the pU'M-iil i later, lhe\ discoveud a deep hollow 
like a tunnel, the walls of uhuli wen* compo-i d of 
li'imnii' lava; wlnle, hem .nil, two lohimnatd In rv 
r,iatrer, rising to the Might ol 1*20 feet, threw op 
a Mood v light, v. hn h shone bright !\ , even amid the 
blaze ot a tiopieal noon. Tin* 'pert.-iele, accom- 
panied will) a sound similar to that of an enormous 
i a '■■e.nle, ti Ih'd tin ir minds v\ ith teiror and admnation. 

Oin trnielhr, in ascending, had supposed the 
M,nrrfn*i the h.'ghct peak of the volcanic 

mountain , hut he now discovned, at the distance 
ot about ■ *0i ) fathoms, a still moie elevated point, 
w liu h. alh r himself, he named /»..///. It is a vast 
(!! plie ha in, the largist di.imcfi r of uliich is l‘jn, 
ami the ‘■mallest |()() fathoms. The sides rise 
p: rpeudieulai lv like walls, and are ‘JOO feet ln**li at 
tin r '.se.it est dev at ion. Time were some hiokeii 
pails, however, hv which the tiaveih in eould de- 
si end into tin* ahy •*. 'They found it tolerably h vel : 
h it i lie vnh'amc «isln s with which it w ns hesti, wi d, 
hul the m'dii.i ami o(ner substances winch tilled it. 
In the ccntie w a,> a i rev u e the depth of u liich tin \ 
#coiiId not discover. This crater was entirely silen!. 

I he tr.ivellers spent the mglil on the crater I)o- 
lomieii ; hut the tremeinlois rounds, the blaze of 
JIgl.t, and the singularity of their situation, srartvlv 
allowed them to close tluir eyes. At about r.’Dil 
tilt heiuafh, they perceived a stieam of lava issuing 
ire a the mountain, the outlet, probably, of those 
liquified substances which they saw fermenting at 
the hutlom of the crati r. 

'Die crater is said to have been tunned during 
a violent eruption of the volcano in 1 ■} «) I . In the 
beginning of .lunc, a binning vapour appeared i is. 
im; from the summit ; then the side of the mountain 
opened, and a vaM torrent of lava rushed into the sea. 
On the 1 7 1 li of duly, a subterranean noise, like the 
discharge of eammn, was heard throughout the Island ; 
after wlneh, there com* from the t op of the mountain 
an enormous column of .smoke, of a deep lilac k, with 
white spots u, ti ispcised. The inhabitants, who had 
never hclorc witnessed sin!) a phenomenon, were 
ptruck with consternation. Soon, however, the co- 
lumn fell down, and foimed a species of arch over 
the volcano. The falling m of the interior, under- 
mined by the prcvimir discharge, is suppinid to have 
been the cause of the tremendous sound, and of the 
ultimate opening of the crater, 

1 In.s* is, perhaps, the most active volcano in na- 
ture. Since the Christian era, Ktna has counted 
only twenty-seven eruptions ; and Vesuvius twenty- 
four. But a resident at Bourbon assured our author, 
that, from to 1S0U, tin* mountain had voimtid 
flame* at least twice every year, and eight of the 
fat i cams had entered the sea. The lava, however, 
scarcely wur issues from the tuimnit of a crater, 
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hut generally from openings far down the mountain, IMfubon. 
and somctinns almost on a leva I with the sea. It is VsrfP “Y -w 
riMii.n kalde, also, that earthquakes, whit h so gen e- 
lafly di solate volcanic eniiutins, are here unknown, 
oi at le.tNt, m> .slight, as to occasion no -mmis in- 
convenience. 'Ihe constant i scape of the snhler- 
r.mtous tire through tin* ihanriel ot* the volcano, 
may, probably, hi - the duel cat hi: which prcvmts it 
Irom shaking the .surrounding n gums. Ai other 
usual ae< umpumment, that of wann spiiiigs, i» .ho 
wanting; and none ot the vwthrs .ue impregnated 
with any tp'-Mc** of gas. No pitrohum lias Men 
found, mu any mel d. e.\ct pt non. 

Our fi\tv» if r mule next an excursion to the 
I* lion di'\ .\c//»c.\, w ha ii h’lins the ''Uinn.it of the 
(iti % A/ nr , ilii* h.glie^t mountain in the bland. 

This ttii dill. iking pioved still more arduous. The 
sea- on was lavomal>lc ; \et, whin th y w«ie about 
halfway up, a pimhginiH rain c.une •>: i : ami the 
road lay through wit and : u.uupy giumuH, wh.ih 
were somi entirelv c.e.viud w Ith vv i.tei . The nints 
became so thick, that nothing could bo distinguish- 
ed. The i leg i oes, an iiMomcd to a milder air, wen? 
henmuhi il . and, iciu>iug to pruned, would have 
|mi*-Iiu 1 aUh i old, had not the Tieuchuu n dnvm 
’iiem forcibly on, till tin v c.m.c to a spot v heii ihiv 
I mini 'lultei and rcfic-imunt. 'I in v ‘pii.t in re 
hui mehf ; and. on the thud da\, wrie ahh 1 1,» 
ri.icli tin u* di linatiou. Ihe view from tla* '•"muiiL 
•ipp« .in il to uar linn Her to equal the ini 't u:.*ji -in*, 
set m s of the \>psimdthe l*\ieiuis. hi the inland 
hi n.-atli, evirv ulijeit was visible ns on a map; 
whde, on t verv side, the inure Humble cxiei.t of 
ei\.,ii .singling with the skies maik them f< 1 1 .h n‘ 
iieulated on llin spot Irom tin. le^t oi the umvii'C* 

I ne thiinionK ter was >t) low as . I K re eonsi- 
der.ihle masses of nn k w en* observed, imdi i mined 
to stu ii a degiei, that a very slight i Hurt was sut- 
lieient. to t!iro*v them down tin precpice*, while, 
displacing otiujs, they roll; d to a great 1 1 1 * j ) t h , and 
ca'5M-d prodigious havoi’k. Iwervpait of tin moon- 
lain, nuhed, appiais fmrowul and shalteied by the 
v nui ot :k lion of the rains, which have already mii« 
sihjy di.ium.shed it -i magm* ude, and are likily more 
and mou to pnnluic that fleet. 

M. Jhuy does in .f apple* to luw* instituted any 
invest" .ition into the hi iglii of thise mountains. 

IVoles-or .kuneMii), in his (icoio/osy, istuiut‘s that 
of tin* (' o .\L'.n.c at.jXit'i and that el the vo!- 
c.ino at 7 feet above the level ol ihe sea. '1 he 
Flench traveller gives a i opioe.s, hut imi 'try pie- 
cise, act omit of its geological tcaliuc*. 'JT.i lower 
pint of the (inn Monn is ecimpoM d of hu«uit, u 
substance winch abounds in cviiy [»art ot’ the Island, 
and winch, fmm tin.* manner in which it is connect- 
ed with and surroundid by lava, is conceived by our 
author to have been ueivci sally crystallized liom a 
state of fusion. Me notices, also, the frequent, oc- 
currence of what lie calls 7 / tipjxuin turn ; though 
this, as well as much of the basalt, would probably', 
by the disciple of Wcriur, be referred to some of 
the newer formations of fra; . On some of the pre- 
cipices at tin- summit of tin* (»/i/,v Monir , there ap- 
peared an immuibe depth oi liori/.ontul btraU, wtiicfc 
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Bomlv.n. might have rendered an igneous oiighi improbable, 
ind it no* been m> eltarly proved by otffer phenome- 
na. Large blocks of granite arc lum in the rivers 
which flow at the foot of the Urns illume* 
p.»h:nul It im now time Uf take a view of the pol.tie.d and 
»n't < mn- eommeicwii aspect of Bourbon. Bv the llevolu- 
57t^ tioni*ts it w:ti c.illcd*)tcunion ; hut this name, which 
was m-ver full i estahhshed among us, may he non’ 
supplied to have at*.tm given place to its ancient 
ajipi Nation, 'fhe Hand is divideil into eleven pa- 
rishes, M Dims, i obtaining the capital of that 
name, St .Mime, St Sus.mm , St Andre, St l>c- 
imit. Si lbw\ St Joseph, St Picric lie la Riviere 
iVAhord. St Louis <iu (mu!. St Leu, and St Paul. 
St l ). ‘ins ran seal tvl\ he called a city; Pic struts 
resemble roads in the country, being covered with 
grass and *aml, under which arc often concealed 
sharp pointed stones, which inflict s< vere wounds on 
the leet. 'fhe houses are built of wood, and are 
agreeable; they are constnietid entirely with a view 
to coolness, 'fin furnit nre i- Hindi r, and many of the 
rooms not even larpctcd; a dt licicncy not arising 
from ah.solutc poverty, hut from the difficulty, in 
this remote situation, of pioctiring the aititieial eon* 
vcniciiics of life, fhe Images m the country are 
of a pi ediar eonstruet lot), \ciy long, very narrow, 
•tiid l.-ps i m^ to .i point. 

The Maud i- distmg.ii dual into the w ind ward and 
ieiwvaid -iites ; ot w Inch tin* former, descending by 
a -..untie .slope, and rcfrcHicd by continual breezes, 
p leililc and binding ; while the latter is cumpura- 
uv* l\ rude, dry, and hum n. 'flic toirrnN, confi- 
nii illy washing away the sot 1 , are supposed to aug- 
ni! ot the st* nlitv. Only a narrow ••'lope, about ;i 
joe ,ui’ and a liaif inward from the sea, is under re- 
gular cultivation, flu ink ivir consist* of immense 
forests, mhahitetl by a ^pt » ies of fugitive Mulattoe*, 
who live almost in a '•ate ot nature. r fhe icpoits 
a- to the ainoimt of t!ic population are veiy various. 
M. l*oi v understood it, in 170.J, to contain 1-000 
>\ luies. .mil j .‘i ono sl.ivis and supposes that they 
Iia\» ii'*l n.ueh mei eased since that time; but the 
narrator of the cxjk cl it ion in I SI l gives the numbers 
then at I li. I t M> fan oneaiH, .'I IjMi free negroes, ami 
kO. L'c» slaves, 'fhe precision ol the numbers seems 
to ind cite an actual enumci atom. 

fhe staple pro luction of this |s| md is coffee. 
Tlie fust plants w»Te early brought from Arabia, 
and .soon llouridied to such a degree, that the coffee 
of Bourbon was only second to that produced in the 
parent district. During the Revolution, the ward of 
a regular maikit, by diminishing the eneouragement 
to e. ireful cult iv.it ion, sensibly lowered the cpmljty. It 
is still, however, produced m large quantity. Next 
to it ranks the article of clove*. The clove-tree is 


The following is stated to be the total produce of action 
the Island on an average of several u;u>: 

Ron 

Coffee T-h^OOCwt. Value piastres. 


Cloves I HO. 00.0 lbs. o 10.000 

Cotton V? 10,000 00,000 

(irain lSd.000 f. 7-000 

Maize t.'SOO 000 £ 1,000 

Piase £ 00.000 1 , 0 ()() 

Potatoes ‘JSO.OOO ‘J.NOO 


1 • LSS,«S()0 piastres. 

The imports consist of a great variety of Lurope.m 
goods, the regular amount of which is staled at 
‘JpO 000 piastre.*, besides a large conti ahaml. * Bour- 
bon labours iiih!« i tlie serious disadvantage of not 
possessing a .single harbour, nor any loadsteud in 
which vessels can ride with safety. The trade, 
therefoie, can hi* coiiductcd only through the 1 me- 
dium of Mauritius, and is entirely in the hands of 
the merchants of that Island. (n.) 

BO l BOOING (John I uancis j>r), was horn of 
an ancient family at Never*, on the* *J()th Novem- 
ber 17 IS. lie was educated at the Military Silmol 
of Paris, and devoted himself particiihulx to tin- 
study of the language*. At the age of seventeen he 
was sent by the government to Str.i*hurgli, whin* 
hr *t (idled Public Law under the ickhiutcil Profes- 
sor Kuglcr. Having spent three years there, he 
received a commission in the regink nr of Auvergne. 
When scarcely twenty, he was appointed Seri clary 
of Legation at the Diet of Rnti.-bon ; ami after h ax- 
ing been employed, during four yi.irs, m the dis- 
< barge of various diplomatic function*, lie returned 
to his regiment; where lie continued to occupy liim- 
s< If with the study of Publ.c Law. In 1777, he 
went a* tir-t Seciefary to M. de Montmorin, v*ho 
was appointed Ambassador to the Comt of Mmhid. 
Bight, years afterwards, Montmorin having been re- 
called, Bom going remamed cightien months at Mil- 
drill m the character of Charge d' Allaire*. It \v .is 
dining this long residence in .Spain that he eollc'ted 
the materials for his TuUeuu a’e I' ]'.*pin\nc »:oila nr. 
On his return to Kranrr, in 1787* he was suit as 
Minister Plcnipotciifiai \ to Hamburgh ; ami, in I7jM, 
he went in a similar capacity to Madrid, whuc In 
mnaimd until the month of Match 17T>- Having 
again let timed to Prance, during the mo*' tionblc- 
wnne period of the Involution, he retiied to his na- 
tive town, where for .some time hi tilled the tirsl 
municipal offii c. fhe u volution of the iStli Aw u- 
wairr (10th November I7pq) drew him at length 
troni the bosom of privacy. In ISO I, the Lust. 
Consul appointed him Minister Plenipotentiary at 
the Court of Denmark, anil afterward.* at that of 


of very easy cultivation ; the chief disadvantage is Sweden. In ISOS, he via? sent uj> Minister Pieni- 
the precurinusnes.s of the produce. It has been potentiary to Saxony. At Dresden lie was altiiik- 
knovvn in one year to yiehl only 1000 lbs., and in cd by the complaint wliicb terminated his life; «md 
the next .">00, 000 lbs. Cotton, likewise, lias •been be died at Carlsbad, whither he had repaired for dm 
l # »ng a staple of the Island ; but a violent hurricane benefit of the waters, on the SiOth of July LSI I, at 
m I #01, and a disease which afterwards made its np- the age of s:\ty-thrce. 

puirunco among the plants, discouraged a number Bourgoing was a man of the most disinterested in- 
i'- f the planters, who accordingly began to employ tcgri.y; and he died poor, although he had been em- 
duir land* in the culture uf culiee. ployed in various bituatiun* in winch he nu^lit have 
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Honrtoin^ fii-inil opport uuitic •* «»1" acquiring wealth. lit? left ft 
f »i i!n *li I' 1 ' 1 ' 1 u. fin ci' -ons and 1 u o daughti rs. 

-_ r - -1^ l lir follow in ■. i - a ! >t of hi-. publications : I . AT*//, rs/ft 

fit L ■ jr • v itt t ,-i l ni'ltuw <U l ctat ttchwl tic ( rite 
Manni i /*/•■ ; 1 1 . •- 1 j ‘ 1 1 1 * 1 1 v t id in 1 7 Mi :> vols. S\o. The 
fourth cil)lit»:i um'mcntcd. w a* puhii-ln tl under the 
title til’ /'/;/'/ e M </• f ■.,* moth me, in I Sd 7- m ” 

vol*\ tivo, with an alia*. Tin* L the best known and 
most 'Met lift'd of Ins work*, and r i 1 ^ bci u translated 
into v ai iuii- langn.igi *. '!• Mt’ #/.!///■', ///i/'o/yfovs, 

rt Phiftt'fj Ijrjtn s »/ ^ /V* If. cl '■m o ni I*o iiifa tii t 
' 1 V>K. s v » » . | ; (IS , second tdifion, hsoo. Some pre- 
fer tin tit Million of ihi' uni k, .dlliough the second 
is t uiihnnrd In the tiralli of 1'iuv VI. fh.stnn c th s 
/■///.// !kt ! / / ftii/i tl c tit / Wnnuml *fr j\ /. // l/‘< //<//• 

fuel Ikuis |SiM, S\o. J-. Ihslnisc tic /’ I'.mjn’n rtt 
( V/. / •/« .ri.fv/.c t / u.hu l ifii idn d( 1' Allnuiiici tic / by/. 
ff, ■ ,i.'m //. svo. .*>. (\>> n .\p»)nin i .'i' d 'Ut jnuir 

du i//, //// M'lit/itis rfe 1 •;//// // 

i 1“/ tr r'C tit ,S. ,/.*/, 177^* Vols. I\imo. Boiir- 
* 4 1 » i n ^ tian^lati'd sumeothir v* oik** Irmn flu* Herman, 
md pnhlehed M-vcral tracts of little impoi lam »*, 111 

IM1N, iu publish'd an edition of t!u- Inr.ils of the 
Da tin ( 'holt'll t /u ; and he was the Kditor 

t >1 lln f ’ o/m /. /.'(/* of l nflaitc ivith J fern is • (it.) 

BllAMAIi ( Jo-.reii }, a practical F.rejineer and 
Machinist , was hoi n at Stamhornugh in Yorkshire, 
on the |;:th of April 1 7 l<h J I father rented a 
farm on tin* estate of laird Strafford, and, being the 
eldest of five ihildun. liewiis intended for tlui same 
eiupinv incut. lie e\lnhited, at ft very eaily age, 
an unusual I dent for the mechanical arts, and sne- 
cci tied, u In n lie was <juite a boy, in making two 
Moloncclloss, which wei»* found to lie very tolerable 
instruments, ami in cutting a single block of wood 
into a Molin, chiefly b\ means of tools which were 
forged for him In a neighbouring smith, whom, at a 
Mibsei|iirnt period of his life, he induced to assist 
him m London as one of his principal workmen. 
Notwithstanding the ingenuity which he had thus 
dNpl.cted. Ins destination in life might have preclud- 
ed its Latin r cultivation, had lie not, fortunately for 
himself and for the public, been incapacitated, when 
he was about h\U ih, li\ an accidental I. mu ness in 
his ancle, for the pm suit of agricultural labour. lie 
was then apprenticed to a ( ‘nrpontcr and Joiner, who 
seems, how e\cr, to have cm.ti dinted blit little to his. 
impuivcimnt in inn luim a! knowledge. 

When the tmnot Ins engagement was expired, 
he obtained emploum nt !«>r some time in the work- 
shops of a Cabinetmaker in London, and soon after 
established hini*clf as a principal in that business. 
Another ai cideutal confinement left his mind at li- 
Inrty fora time to occup\ itself with lellection and 
invention ; and lu* empio\ed his involuntary leisure 
in the improvement of some of the most humble, 
but not the least um ful, ol domestic, conveniences, 
lit* obtained a patent lor hL inventions, and esta- 
blished a mamil'u tin e of these and other similar ar- 
ticles in Dinmai k S»rut. Soho; when lie eoutiuued 
to simplilv a wl impioxe the arrangi meut of the 
pueaps and pipes snliMixieiit to his principal pur- 
pose. lie pi ocnivd. in 17 -SJ. a patent lor a w.iter- 
coik, intended to allow ihe llunl .i more uninterrupt- 
ed pipage through it, than was pra<tic<ih!c in tin 
cudmaiv constinelion. He altei wards removed i»> 
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Piccadilly, and established the various branches of Ibamal 
his manufactory in some extensive premises at l*im- '' 
hco. 

Ju ITS!-, Mr Bramah took out a patent lor his 
improvement iu locks, which certainly appear to he 
of veiv material importance : their p< cnlur character 
dep, lid.* on thearraiigeiuent of a number of levers or 
sliders in sin It a manner, as to preserve, when at 
rest, a uniform situation, and to be only pressed 
down by the kiyto certain uiuipul deptlis, which 
nothing hut the key can ascertain ; the Uvcrs nor 
having any stt»j) to icitiin them in tin ir reipiired situa- 
tion, < \e< pt that which foi ms a pai t of the kcv. '1’he 
const met ion is more particul irly dv tailed in tin sp lt i. 
lication of the patent (Jicpcrtoit/ of _///.%*, \ r ,ii 1?.}, a." 
well as in the inventor’s Dissertation un -Svo. 

and some additional modiliv ations, allowing tlie key te 
he varied at pleasure, are desenhed in a patent, dat- 
ed in 17JW* it is not easy to say why the appliealim- 
for an act of Barhanienl to prolong the privilege' was 
unsueeessliil, unless it was supposed that the itivui- 
tor had been already Millicieufly repaid ibr the share 
of ingenuity which his contrivance exhibited; hut 
the repoit, that one 4 of these locks had been icadilv 
opened, before a committee of the House of Com- 
mons, by means of a common <juill, was a gioss mis- 
representation of the fact ; the quill having in ivali- 
*y been previously cut into the required shape from 
the tine key; and the experiment only suved to 
show the pci fiction of the workmanship, so little 
force being requited to overcome the resistance, 
when properly applied. 

For differ* nt modifications of pumps and fire en- 
gines, Mr Bramah took nut three succe*-ivo pa- 
tent*, the two lust dated in 17}M> and 1 7 H‘ 
pc/tnrif , II. HI.) Ilis lotative principle" om-i-ts iu 
making the part, which acts nnmciliately on t lie* wa- 
ter, in the fomi of a slider, swei-ping i<mnd a cylia- 
diical cavity, and kept in its place by nuans of an 
eccentric groove; a t oiistnict on which w.i* va i y 
possibly' suggested by his own inventive nmul, hut 
which had been before described, iu a form m ailv 
similar, by lvamclli, Cavalleii, Amontou*, Frinei. 

Hupcit, and I)r Jlooke. Tin thud patent related 
ch icily to the attachment efa eonsidi i able risiivnir 
of water to the lire-en*.* V* in a cvhndrical leim, 
and to tlie linnishing it won wheil> of its own. of a 
projicr si/e and strength to allow it to he convenient 
ly vvoiked. 

Tlieie w as # somcw hat mine of originahiv in the ide.* 
of applying practically', to the purpo i of a press, 
the well-known principle of the by di oxalic paradox ; 
by which, as by a lever with anus capable «J’ infinite 
vaiiation, the smallest imaginable w tight is n aoe ca- 
pable of holding in equilibrium a force incomparably 
greater. Mr Bramah's patent for the invention is 
dated in y, VI. tiS.qA, and it has been 

one of the most * accosiul of his numerous 'pecula- 
tion'*.. He added to it in a subsequent patent the 
contrivance of a “ retainer,” foi keeping goods in a 
constant state of pressure, for an unlimited time af- 
ter their removal from the press. The apparatus 
has cirtuiuly a considerable advantage in the great 
steadiness with which the force can he npplii d, in 
the facility with which it can be regulated, and the 
convenience with which it can be continued without 
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llMiual). alteration ; and it has been extensively applied both 
on a small and on a large scale; lor copying writ- 
ings, lor pressing gunpowder, for proving cables’ and 
clniins, for raising weights of various kinds, and for 
drawing piles, and pulling up trc«s by the roots. 

A simple but a very convenient arrangement of 
lit tit' pumps and pipes has been very generally em- 
ployed in public-houses under the name of the 
lh cr- machine : Fur this Mr Bramah took out a pa- 
tent in 17 . 07 , describing it as part of an apparatus 
fur retaining, drawing, and clarifying liquors 
/<)///, IX. NbP. He prefaces his specification with 
some general observations* on the right of an inven- 
tor to a properly both in the objects which he se- 
lect- for his improvements, and in the means which 
he employs fur the attainment of them; and de- 
mands of the public justice an ample sicurity tor 
both these rights ; grounding this claim on his reso- 
lution to make a clear and unreserved disclosure of 
all his inventions. Besides the method of pumping 
up the liquors from the various casks tin ough flexi- 
ble pipes, without the necessity of entering the cel- 
lar, he describes a mode of converting cveiy cask 
into a forcing pump, excluding the air, and raising 
the liquor to any part of the house, by a load on its 
head, which is to be converted into a piston, lie 
mi minus also a filtering machine, — a vent peg, — a 
method of making pipes, — and a new form of stop- 
cocks. 

In I SO 1 lit. obtained a patent for some improve- 
ments in tin* construction of steam-engines, particu- 
laily relating to the boilers; and in 1 S 0 ‘J, for a very 
elaborate and accurate machine for producing smooth 
and parallel mu faces on wood and othu 1 mulct mIx. 
f ile tools of different kind- employed in tin's ma- 
eh'iio, sm I) .is gouges, spoke-have^, and planes, are 
turned with a considerable velocity by a rotatory 
motion, and come successively in contact with the 
>vood, which is placed on a moveable carriage gra- 
dually advancing ; the centre or gudgeon of the 
,t\is or shaft, instead of a common step, is support - 
< d by a barrel of oil, to which it is tilted by a 
* ollur : and this niraMgcment not only diminishes 
the diction very considerably, but allows the height 
■»f the shaft aho :o be very easily and accurately re- 
gulated, by means of a small forcing pump. Thu 
Inventor thinks this liquid support likely to be as 
permanent as it is advantageous: but it may be ap- 
prehended, that the 4 onst.mt friction of such a col- 
\t would cause it to rcquiiu fiequcnt repairs, in or- 
der to pi event the escape of the oil so powerfully 
compressed. The machine has been erected on a 
large scale in the Arsenal at Woolwich, and is em- 
ployed with perfect micccs*. The specification in- 
4 hides the description of a mode of turning spheri- 
cal surfaces, either convex i>r concave, by the simple 
contrivance of a tool moveable 011 an axis precisely 
pei peiidicular to that of the lathi* ; and of cutting 
out. concentric shells, by fixing, in the same manner, 
a * mved tool, nearly of the Mime form as that which 
]•* employed |>y the common turners for making 
wooden bow h. 

\n iicpnr. count in tin- procivsex for making pa- 
Jki, with ihe a-MXtance of new machinery, in large 
"heels, w.i- s..< uiedi to the inventor, by <1 patent, in 
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lftOo (Repertory* 2 Srr. VIII. 1 ). Tlie ik ^niption f »» •*■ •»-i* 
is accompanied by that of a mode of diyuu. the 
paper on sliding frames, hung on lines 1 he -adn.>, 
and of keeping it in a state of compr. ssim. h; k- 
tainers adapted to the hydrostatic pro-; but Mi 
Bramah hail not leisure to introduce these ai'iAngc- 
ments into actual practice, although he hail Ihm 
at a considerable expexico in prcpaiieg the nppai.i- 

tns. 

Ill's next invention was, however, very 1 III dually 
cairied into execution in a particular department, 
notwithstanding its unpromising appearance, as ge- 
nerally stall'd in the specification of flic patent, 
which he obtained in IfHHi (Repet f (try* *J Set. \. 

.*>-})). He proposes to facilitate the process of print- 
ing, by me-uis of a 1 oiler, composed of a number ot 
circular plates, closely fitted together, and tinning 
on the same axis, c i ach healing twenty -six letters, 
with figures, spaces mid various marks, cither en- 
graved or projecting, and capable of being shitted at 
pleasure, so as to express any single line by a pro- 
per combination of the plates. This is described a- 
a substitute for common printing, copperplate en- 
graving, and calico printing; and the 111k is intend- 
ed to be supplied by a trough fixed above and in 
contact with the cylinder. Now, it is obvious, that 
sucii a machine would be insufferably tedious and 
inconvenient for every pin pose of common printing, 
which it would be scarcely possible to pi 1 ) form bv its 
means; but when vve discover that the inventor had 
probably in view the apparatus which he con*** met- 
ed the next year for the Bank of Hngkind, for num- 
bering and dating their notes, we shall he aware that 
the means were admirably adapted to the end ; a 
single fine only being here wanted at once, in which 
a Mngli: figure was to be changed at each step, and 
that in a regular order. I11 fact, during the im- 
mense temporary circulation of one and two pound- 
notes, the Bank has been able, by this machinery, 
under the ltianagemc nt of about vJO clerks, to per- 
form the labour of l'JO, who were before required 
for the purpose. 

JMr Bramah procured a patent, in IhOI), for a modi' 
of making and holding pens for w riling, calculated 
to save the substance of the quill, by cutting a mini - 
her of pens mil of it, instead of a single one; and 
those, who are not in the habit of making their own 
pens, may often find a convenience in the portable 
form, in which this and other similar “ pti roplmri ” 
are arranged. In he brought forward Jus pa- 

tent for the construction of main pipes, to be curr d 
through the principal streets of a mctiopohs, of suffi- 
cient thickness to withstand a great fence, to which the 
water within them is intended to be subjected, by 
proper pumps, furnish cl with air viwls; so that 
the water may not only he ready for the immediate 
extinction of tires, without tin* necessity of hiinging 
an engine to the spot, but may also furnish a < un- 
venient moving power for various meeliaiuc.ii pur- 
poses, such as raising weights I> v means <>* emeu 
sliding out of each other, hke thu-e of a ii lc*« opt*. 

He observes that he has ircqmnth had occasion to 
employ a hydrostatic prc-Miiv, m m.mv n! In^ opi ra- 
tions, t*q* iuitmii t<» licit of a cohenii of water 
'jo, (> 0 O feet iugh, which i* about 1 - tons lor every 
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HrmnJi. >q\nrc inch. lit* Lu averts that lit* can form f»Ort 
^ tubes, each f 1 1 Ion:*, capable of sl iding within rat h 
othu\ uinl dl' Ikmi^ r \ l ci wlt'il in ii li iv seconds, by 
tlu* pressure ot air forced into I hem, to a length ot 
L'.'iDO Irrt : and, with a power of tlii^ kind, lit* seems 
to li iu 1 ui t'ai'ul that lii* ( oultl r.ii.si* w iv( ks, and 
rrgulnti the de-cuit of weight'* of various dcsciip- 

fn*iiN. 

III.- impiovrmrnts in w heel-con iages, for which 
In* obtained a patent in IMk rou'i.slid in fixing 
each wheel to a srpaiati* muvi.ible axis, having its 
he. n i 1 1 •_*, - at tu o del inci points ol it- length, hut loose- 
ly melo-ed hi-tw i en tin m* points, in a rylmdei fdhd 
with ml, a’id, in ^ninc < a e-, he proposes to tix the 
opposite u heii's to the Mini 1 axis, though with a 
pouirnt tinning vi i \ stidly round it, m oiiht to 
les-en the lateial motion of tin* shafts m \ery rough 
roads. He nl-o MigLioMs tin* use ol pneumatic 
.splines, fanned hv pi.- tons, .sliding in cylinders, as a 
. uh-titutc for common springs of metal. 

I’hc pm pose of Mr Bi amah's last patent was tlu* 
pi eventual of the diy rot, hy laying on the timhir, 
meant to he preserved from it, a thin coat of P.ukcr's 
Roman cement, mmli diluted with water; hut In* 
do« s not appear to lane pursued this experiment, 
having transferred his light in llu: invention to other 
hand . 

In addition to the seventeen patent* u hicli have 
been on iituMu d, lu* took out two or tin ee othci s of 
it impoi lanee, at diffnxnt times, heMth.s a variety 
ol connivance^, which he did not think necessary to 
nppropiitite to hinisi If hv a h gal piivilcge. Mr 
^Nicliulson has nientiomd a double plunger for a 
forcing pump, as ih ?.ei ihed to him by Mi Bramah 
(■Vo/,. Jthtr. ViJ. ;.<l) ; winch, m the form he lias 
d< li ueated, is certainly possessed of no particular ad- 
vantage, producing only with a Lugo apparatus the 
cl feet, of a much sma'ler. Mr Jh.muh had erected, 
in the latter ye.u** of his life, some large imuhinc.* at 
the Thames Bank, for sawing stones and timber ; ho 
had begun to devise some improvements in bridges 
and in locks lor caiu's ; and he h,.d at one time liven 
actudiy employed in the execution of sonn w.ilcr- 
woiks belonging to the department of the civil engi- 
neer, which he had completed with ability and with 
success. 1 1 >•» great and various exertions appear in 
some mea-un to have exhausted the stn ngdi of his 
constitution ; and his last illness was innnediati ly oc- 
casioned hy a severe cold, taken in the prosecution 
of his experiments on the tcaiing up of trees, made 
in Holt forcd. I Ii* died in his sixty-sixth year, on 
the <>t Ii of Deeemln r 181 I. 

Mr liramali w as a sincere believer in tin* doctrines 
of the C’luisti.in religion; and, notwithstanding his 
diversified avocations, he left several manuscript es- 
says on religious subjects. In his moral character, 
he was eheeiful, benevolent, and affectionate; in his 
habits lie was neat, and methodical; and lie knew 
well how to temper liberality with economy. lie 
often kept his workmen employed more for their 
sake than hi* own, when the stagnation of trade de- 
prived him of tin* means oi disposing of the products 
of their lahoui. It is suuly on the characters of 
Mich individuals that the wealth and prosperity of 
the British empire most essentially depend; an hi* 
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ventivc imagination, controlled by a sound judgment, Ihinil. 
an incessant activity of mind and body, a head that S ^V^* 
c m duvet, and a heart that can feel, are file genuine 
sources of that practical superiority which is well 
known to distinguish the productions of our national 
industry . ( f.ijr of' Mt lit.mui \!t, hy Dr Dront*, m the 

Act u Monthly ft,r Ipttl IM.'i.) (*.]•.) 

BRASIL. In the Pl.ic/i/ofm dia will be found an 
account of the discovery of Brazil, with such parti- 
culars relative to its subsequent history, and circum- 
stances, as could be collected from the most ap- 
proved publications on the Mibje'-t. We .-ball In re 
add such fmther information a- has been com- 
municated to the public in the works of more recent 
travelh is. 

The name of Brasil, which wu* at first understood Ko.aidaiir^ 
to apply to asinalJ portion of the \nn i ic an roast fioni 
the mouth of the Ama/ons southward. now com- 
prehends the whole Portuguese tcrritoiics in South 
America. On the ca**t, this region is hounded by 
the Atlantic Ocean, and on the west by l\ ni. To 
the north and south, its natural boundaries seem to 
he tilt* two great rivers, the Amazons and the Plata; 
hut its actual frontiers have been fixed hy treaties, 
and have either receded from those natural bounda- 
ries, or been enlarged bey ond them, at cording to the 
political interests and views of the different poweis 
interested in the possession of those tinitmiet. 

This vast comitiy, limn the mouth of the rivir Ama- 
zons, almost under tin* e<|uatoi,to the .'hi I h di grt e 
of south latitude, extends in length about ‘JUVU 
miles, and its greatest breadth, liom m-t to west, is 
nearly the same ; hut, towards the south, it. is con- 
tiaeted, hy the mutual appi ouch ol its eastern and 
western houudai ies, within much nai lower limits. 

The mouths of its navigable rivers, and the wind- 
ings of the shore, give it about 1‘joo leagues of sea- 
coast. 

Vic wid from the sea, Brasil appears on its first as- <h nn.il Ae* 
[fleet. mountainous, rough, and unequal; hut, on a near- I >r < 
er approach, no pro-pcct can he moie pictmeMjut and 
ogieeable than that which it pre-ent**, — it., eminmet s 
covered with magnificent woods, and its valleys with 
eternal green. The intej lor of tin* country, generally 
speaking, is one vast for* -t. But in the centre is the 
vast plain of ( 'niupos Pan which extends ea-t and 
west forseveial hundred miles, and is covered with 
a light earth, and with heaps of sand, ri -cmhling 
from a distance, bv » f s coiiiuiual shifting and undula- 
tion, the agitated waves of the ocean. The soil is so 
loose and sandy, that the convoys of mules which 
have to pass this way, frequently kink in o it, and 
make their way forward with great difficulty. The 
vegetation with whicli it is covered consists of a 
.stunted species of herbage, with small leaves, lound 
and pointed like a lancet. This immense sandy 
plain rises up towards the centre into chains of 
mountains, which are generally considered the high- 
est in Brasil, and are extended over a space of 
more than l J00 leagues. It is from this lnountain- 
ou: country that all those rivers proceed, which 
finally pour their tributary waters into the Ama- 
zons, the Paraguay, and the* southern Atlantic. 

Those' rivers, and the river Madera, which flows 
northward into the Amazons, together with the/.v 
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Brasil, tributary Streams, run along the interior frontier of 
Brasil for a space of nearly 1500 miles, and form 
the boundary by which this country is separated from 
the Spanish provinces. 

Mountains. The principal mass of mountains is to the north- 
ward of ttio Janeiro, towards the sources of those 
three great rivers in the interior, the St Francis, the 
Parana, and the Toccantins. These mountains not 
only abound in mines of copper and of iron, but 
they conceal besides rich mines of gold, diamonds, 
and other precious stones. From this elevated group, 
different chains are prolonged towards the south, m 
a direction parallel with the coast, under the name of 
Cerro des Emerald ms, and Ccrro do Frio . Another 
branch, proceeding from the same centre, follows a 
similar direction to the south, while a third chain, un- 
der the name of Matto -Grosso, bends to the north- 
west towards the central plain, and forms the divid- 
ing ridge between the waters which flow southward 
into the Paraguay and the Parana oh one side, and 
those which flow northward into the Toccantins and 
the Chingu, and finally into the Amazons, on the 
other. Between the Parana and the Paraguay, an 
extensive chain of mountains, running in a direc- 
tion from north to south, intervenes, which, at its 
termination, diverges into other ranges, running 
from east to west. Divers other groups of moun- 
tains skirt, for a great distance, the banks of 
the river Toccantins, while another range, which 
is one of the most considerable in Brasil, extends 
towards the northern coasts, and forms a natural di- 
vision between the provinces of Maranham and Per- 
nambuco. 

Riyer.t, Brasil is watered with a profusion of great rivers. 

The longest is the Amazons, which, rising in Peru, 
enters the Brasilian territory by the south-west, is in- 
creased by the accession of the Rio Negro, which, 
from its great inundations, has been compared to a 
sc a of fresh water ; by the Rio Madera, or the River 
of Forests, winch rises in the central mountains of 
Brasil, and lias a course of more than 2000 miles, 
before it joins the Amazons; by the Topayos, which 
rises in the heights of the Campos Parexis, and has 
a course of 900 miles; and, finally, bv the Chingu, 
which descends from the ridges of SVlatto-Grosso. 
This last river rises at the distance of 1200 miles 
from its mouth, and its course is interrupted by se- 
veral cataracts. • Its banks are covered with impene- 
trable forests, inhabited by tribes of warlike and in- 
dependent savages. Farther to the east, the great 
river Toccantins falls into the sea near the mouth 
of the Amazons, and, being connected by a branch 
with the main stream, those two immense rivers 
mixing their waters, rush with one common cur- 
rent into the ocean. The land and sea seem to 
dispute the dominion of the extensive regions 
where this junction takes place, which are accord- 
ingly either parched by u burning sub, or deluged 
with periodica] rains. About 300 miles before it 
falls into the ocean, the Toccantins is joined by the 
Aragua, which is nearly equal to itself in size, and 
from this point the united streams of these two ri- 
vers are navigable to the ocean. Their banks are 
skirted by mountains and forests, and towards their 
VOL. u. part 11. 
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source they make their way across deep valleys and B»awi- 
precipices, where the navigation is interrupted by nu- 
xnerous cataracts. 

To the southward of the tributary streams of the 
Amazons, Brasil is chiefly drained of its waters by 
means of the great river La Plata. This river, for a 
considerable part of its course, skirts its interior Iron- 
tier, running from north to south. For the space of 
nearly H?00 miles, it receives all the strcuims which 
flow down the eastern declivity of the Andes, while, 
for the same space, it receives all the waters of the Bra- 
silian Andes, which take a westerly course into the 
interior. The land which divides the waters of the 
Amazons from those of the Plata, rises to its height 
between the loth and 14th parallels of south lati- 
tude. Here it is that the Paraguay or the Plata 
has its rise, and its sources approach within a few 
miles of those of the Topayos, Chingu, and Toccan- 
tins, which ore tributary to the Amazons. In many 
parts, indeed, owing to the configuration of the 
ground, the tributary rivers of the Amazons and the 
Plata appear as if they were blended together, and 
as if their respective streams were in a manner inter- 
locked. From the sources of these rivers, the di- 
viding ridge runs south-west, and afterwards, turning 
towards tfie north-east, makes a sort of circle round 
the head waters of the A rag nay, a branch of the 
Toccantins, which are to be found, in consequence 
of this bend in the ridge, as far south as the 18th de- 
gree. In its course towards the north-east, the ridge 
confines the waters of the Toccantins within the 
lfltli parallel of south latitude, and, running in a 
northerly direction parallel to the course of this last- 
mentioned river, it divides its waters from those of 
the Rio Francisco, which has its rise about the 20th 
degree of south latitude, and, after running to the 
north for a considerable space in the bottom of a 
longitudinal valley, turns round at length towards 
the east, mid falls into the Atlantic about the 11th 
degree of south latitude. The Rio Francisco is the 
only considerable river of Brasil, which is uncon- 
nected either with the Amazons or the Plata. Along 
the Francisco, parallel to its course, runs a ridge of 
mountains distant from the Atlantic Ocean about 
250 miles. This ridge divides the waters of the 
Francisco from those flowing directly to the ocean, 
which consist of a variety of insulated streams, such 
as the Rio Grande, the Rio Doce, and several others 
of inferior note. 

To the south of the dividing ridge between the 
waters of the Plata and those of the Toccantins, the 
great river Parana, which flows into the I*lat >, ou 
the eastern bank, about 700 miles from its mouth, is 
formed by the accumulated w aters of several exten- 
sive valleys. From the east, it receives all the waters 
of the western declivity of that mountainous ridge 
which runs along the shores of the Atlantic, and 
rising to its height at the distance, generally, of some 
hundred miles from the coast, pours all its great 
streams into the interior, to make their way into the 
ocean by the channel of the Plata. The head waters 
of the Parana approach within less than 100 miles of 
the eastern shore, from which their course is wester- 
ly into the interior, until they turn towards the 
$ r 
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Htasil. south. To the southward of the Parana rises the 
' river Uruguay. Its head waters, like those of the 
Pur an a, flow from the mountainous ridge which runs 
along the Atlantic shore, and they pursue a course 
somewhat similar, flowing down the western declivity 
into the interior, and afterwards turning in a circu- 
lar direction to the south. 'Hie Uruguay falls into 
the Fl.ila near its mouth, after a course of 1000 
miles. 

Soil mul In consequence of the immense extent of Brasil, 

Qiiji.itc. from north to south, it possesses great variety both 
of soil and climate. The country in the vicinity of 
the Am. i/on- exposed to the tropical heats, which, 
howcvir, ur • m some measure tempered 1))' the na- 
tural humidity of the climate. In those regions, 
there; i' little distinction of seasons. The ground is 
continually covirc I with flowers and with trees, al- 
ways giren, while the abundant dews, the shade of 
the fuivsts, and the delicious coolness of the nights, 
present the image of perpetual spring. In ascend- 
ing towards the sources of the great rivers, the tern* 
perature is muddied by the height of the ground ; 
ami within the elevated plains which spread out into 
the interior, fertile valleys are found, which possess a 
salubrious and temperate climate, and in which all 
the Irnits of Europe grow to maturity, along with 
the native productions of America. Of this nature 
is the climate of Brasil towards Minus (Jeraes, Vil- 
la Itica and Saint Paul. In some of the more ele- 
vated mountainous situations, which are raised to 
the height of ,0000 and 0000 feet above the level 
of the sea, and towards the southern extremity 
of Brasil, the air is still colder, and the soil pro- 
duces, in great perfection, both European fruit and 
grain. 

The west wind, passing over vast marshy forests, 
is frequently found to be unhealthy in the interior 
parts, while the excessive heat which follows the 
course of the sun, fills the atmosphere with igneous 
particles, which produce occasionally fatal conse- 
quences. But those unhealthy blasts are corrected 
by the influence of the aromatic plants which 
abound in the woods, and which till the air with their 
fragrance, so that, it can be plainly perceived at seve- 
ral leagues from the shore, when the w ind blows in 
that direction. 

From the month of March to August, the rainy 
season prevails upon the coast. During the rest of 
the year, there is almost constant drought, the wind 
blowing from the north, with little interruption. 
Under the influence of those dry and parching blasts, 
vegetation languishes, and all the higher and more 
exposed parts appear to be burnt up and withered. 
The sea breeze, which ushers in the rainy season, 
refreshes the atmosphere and reanimates vegeta- 
tion. 

The interior of Brasil consists in many parts of 
one continued forest, in which the trees are covert d 
ivith brushwood and twigs, twining round them even 
to their summits, alter which they frequently make 
their way again to the earth, where ttuy take root, 
and, mounting anew, they grow from one tree to 
another, until the whole forest is iaeed together by 
this vegetable cordage, aud rendered completely un- 
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practicable. It sometimes grows to the thickness of lira.' 
a man’s leg, and is so closely interwoven that nei- '<*** / 
titer animals nor birds can pass across it. When 
young, these twigs are flexible, and frequently serve 
for ordinary purposes instead of cords. Mr Mawe 
mentions that he had often seen negroes convert them 
into bridles, and ride with them lor days together. 

In .some specie s of this underwood, if an incision is 
made, a considerable quantity of cool and excellent 
water is procured. The shrubs which yield this 
precious resource are found m marshy countries, 
or in sandy plains, where, without this assistance, 
the traveller would die of thirst. The wild recesses 
of those impenetrable forests are inhabited by 
great numbers of apes, which multiply undisturbed 
in these inaccessible abodes. 

At a little distance from the coast, the country is 
covered with numerous varieties of the palm-tree, non*, 
among which we meet with that celebrated species, 
whose long, serrated, lancet-formed leaves are com- 
posed of innumerable fibres, which rival silk both in 
fineness and strength. These are frequently used 
for fishing-lines, fit re also is to be found the Bra- 
silian cocoa tree, which is thicker and more elevated 
than that of the Indies, — also the tret called the 
pvkiay which bears a fruit large and Jturd, something 
similar both in shape and size to a common ball, so 
that it is dangerous to be mar it wlun the fruit tails 
to the ground, — and the Brasilian myrtle, distin- 
guished by the shining of its silver hark. No coun- 
try in the world furnishes so many precious wood9 
for dyeing, for cabinet, work, or for ship-building. 

The cedar, the wild cinnamon tree, and the rose- 
wood trees, are improved by being worked, and tc- 
sist for a long time the action both of the water and 
of the air. There is, besides, an immense variety of 
other species of trees, adapted for every purpose, 
either of utility or ornament ; and it is in Brasil, also, 
that those gigantic trees are to be found which rise to 
the height of bO feet, and which are so well adapted 
by their size for the construction of the largest 
ships. 

The woods of Brasil are full of rapacious animals, 
such as the tiger-cat., the hyena, the saratu, which is 
the size of a lbx, but much more ferocious and 
brave. The jaguar, from its strength and lero- 
cily, the terror of the ll'Moilinn pcusut.lt v, is fie- 
quentiy met with, also the porciquuc, which, when 
it is irritated, darts its quills with such loru- as to 
occasion serious wounds. 'I (us animal must not he 
confoutuh d with the armadillo, or with the common 
porcupine, which rolls itself up hkc the ludge-hog, 
and presents to its pursuers an irnpenetiable coat of 
mail. The farmers in Brasil art* tniuli infested by 
ounces, which are of various colours, some black and 
brown red, and are exceedingly ravenous mui fero- 
cious. This animal is hunted with dogs, and when it 
is run down, a contest ensues, which is seldom termi- 
nated without the Joss of some of the dogs. Wild 
hogs aiv common, and all sorts of monkeys ; some of m 
which, when asleep, snore so loud as to astonish the 
traveller. The tapir is the largest quadruped found 
in tile country ; in its form it resembles -a hog. but is 
nearly the size of a calf. The most formidable rep- 
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Br a-iT. tiles are the corral-snake, the sorrocuco, ami the 
^"'V^^jarraraca, all of them venomous and generally 
dreaded by the inhabitants. The corral-snake is be- 
tween two and three feet in length, and about two 
inches in circumference, with a pointed tail and 
white belly ; the head is covered with white cubical 
scales, edged with black, and the back is adorned 
with red, black, and white spots, in alternate order. 
In the marshy countries of the south is found the 
boa-serpent, which grows to the length of .SO feet, 
and in thickness equals the body of a man. As some 
sort of compensation for the production of these 
monstrous reptiles, the forests of Brasil abound in an 
infinite variety of the most beautiful birds, which are 
distinguished not more by the brilliancy of their 
plumage than by the melody of their notes. 

(irnrral Tlie great extent of Brasil, and the general as- 
.l| f .«r" f In l )CCt ^ u * t-oiiniry, diversified as it is by hill and 
u,s valley, gives it such a variety of soil and climate, 

that it is well adapted to produce all that is neces- 
sary cither for luxury or use; and the fruits and 
productions of the tropical climates, as well as all 
sorts of European grain, are accordingly found to 
flourish in its congenial soil. In no country would 
agriculture yield larger returns to the industrious 
farmer, and in no country is it more generally ne- 
glected. A propensity to seek after gold and dia- 
monds, with which the country abounds, is fatally 
prevalent among the people; and to such a length is 
tlii< earned, that they have lost all relish for sober 
industry. They will not be* turned away from this, 
as they fancy, short road to wealth; and their whole 
time being wasted in a fruitless search after these 
precious productions, they entail upon themselves 
and their families wretchedness and want. It is a 
general remark, that those who devote themselves 
wholly to mining, are badly clothed and worse fed, 
while those who have attended to agriculture are 
well provided with every necessary of life. But 
though there arc not wanting many examples of the 
superior advantages of agriculture, it is extraordi- 
nary that, throughout all Brasil, the husbandmen 
have ever been considered an inferior class to the 
miners; and it is probable that this prejudice wull con- 
tinue until the country being in a great measure ex- 
hausted of its gold and diamonds, its inhabitants shall 
be compelled to seek, in the cultivation of the soil, 
a sure and permanent source of wealth. Most of 
the towns in the southern provinces of Brasil were 
first settled by bands of adventurers, who pene- 
trated into the interior in quest of the precious 
metals ; and when they had gradually exhausted the 
country of its mineral treasures* they were then 
compelled to employ themselves in husbandry. The 
town of St Paul’s, in the province of Minas Geracs, 
which contains about 15.000 inhabitants, was settled 
in this manner. The town of Villa Rica owed its 
origin to the same cause. The country around both 
these places has been in a great measure drained of 
its gold by the rapacious industry of successive ad- 
venturers. The inhabitants of St Paul’s, the vicinity 
of which has been long exhausted, have betaken 
themselves to industry. But in Villa Rica, where 
the precious metal has not entirely disappeared, 


they still ’ retain their blind passion for mining, and 
totally neglect the line country around them, of 
which the produce would amply compensate them 
for the loss of its former wealth. The descendants 
of the original settlers in the interior of Brazil , have 
generally sunk into a deplorable degeneracy of man- 
ners. They are unfitted for active life by their edu- 
cation, their habits, and still more by their heredi- 
tary prejudices. Perpetually indulging in prospects 
of fancied wealth, they neglect the means by which 
alone their hopes can be realized. .They are listless 
and indolent, passing whole days in perfect inacti- 
vity, and leaving every trade to be occupied by inn- 
1 at toes or negroes. 

Every where throughout Brasil there are large 
tracts of unoccupied land, which may be obtained 
by making proper application to government, and 
may be afterwards held as freehold property. Other 
excellent lands are possessed by many indolent 
persons, who are either unwilling or incapable of 
turning them to any advantage. These may be 
bought at very low prices, and they afford ever) 
possible encouragement to enterprising settlers. 
Many districts abound with iron ore and limestone ; 
there is excellent day for making bricks, — wood in 
abundance for every purpose, and water at command. 
As an example of the profits which may he gained 
by farming in Brasil, Mr Mawc mentions having met 
with an industrious Priest, who, having obtained pos- 
session of a farm, which he diligently cultivated, 
hud in the course of four years rendered it worth 
L. 400, — although he possessed only I.. 8 — -prr an- 
num, his salary as u clergyman, with w hich to hire ne- 
groes for the cultivation of his property. 

Maize, beans, cassava roof, which is generally 
eaten as bread by all ranks, are very generally cul- 
tivated. Jn many parts wheat and other European 
grain is reared ; and where the farmer has plant- 
ed a sufficient supply of food for the consumption 
of the farm, he grows coffee, and, if he has the 
means, he prepares for growing and manufactur- 
ing sugar. The farm-liouses arc generally mise- 
rable hovels of one story ; the floor is neither pav- 
ed nor boarded, and the walls and partitions are 
formed of wicker-work plastered with mud. The 
kitchen is a filthy room with an uneven muddy flooi , 
interspersed with pools of water ; the fire-places are 
formed by the rude contrivance of three round 
stones; aud as there is no proper chimney, the place 
is always filled with smoke, which vents itself 
through the door and other apertures, leaving all 
within black and dirty. In more remote pi^ts of 
the country, the same lmbits of indolence prevail. 

11 The people,” says Mr Mawc, to whose researches 
we arc indebted for much valuable information. ic- 
specting this interesting country, “ seemed to act 
if the tenure by which they held their lands was 
about to be abolished; all around them had 
the appearance of make-shift; their old houses fast 
hastening to decay, bore no marks of repair about 
them; wherever a bit of garden ground was in- 
closed, it appeared overrun with weeds; where 
coffee-trees, planted in former years, still exist- 
ed, the present occupiers were too indolent to 
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gather the fruit ; no mclosurcs were made for pas- 
turage; a few goats supplied the little milk that 
was consumed, and cow’s milk was rarely to be pro- 
cured.” 

Brasil has long been celebrated lor I he gold and 
diamonds with which it abounds: but m> watchfully 
was this precious produce formerly guarded by the 
jealousy of the Portuguese Government, that no 
foreigner was ever permitted to penetrate into the 
interior ; and, in consequence, no satisfactory infor- 
mation could c\or be procured respecting those va- 
luable pi eductions Lately, however, and more 
especially since the emigration of the Portuguese 
Royal family to the Brasils, this policy has been re- 
laxed : and we are indebted to Mr Mawc, who was 


freclj permitted to visit both the gold and the dia- 
mond mines of the interior, and to examine every 
part of the works connected with them, for many 
curious details respecting this branch of domestic 
industry, by which the inhabitants are drawn from 
every other pursuit. 

In the beds of almost all the rivers which have 


In various other parts of the Capitania, gold wash- Brasil, 
ings are established, at some of which gold is found 
of a very fine quality. Diamonds have been col- 
lected in some parts, which are more brilliant in 
their appearance than those found in the diamond 
districts of Ccrro do Frio, but are not generally of 
so pure a w'uter. It is known that the river Da* 

Mortes, which belongs to the Capitania of Matto- 
G rosso, and flows in a large stream into the Aragua 
from the west, is auriferous ; and, according to the 
experience of those most skilled in the nature of the 
country, the smaller streams which descend from 
the higher grounds, must be still more produc- 
tive of gold. Some mining works were at one 
time established in these remote districts, which 
were abandoned, not from uny scarcity of gold, but 
hccuusc the few inhabitants who had settled in the 
country, being far removed from the road, and in the 
midst of a swamp inhabited by savages, could nei- 
ther be conveniently supplied with arms for their 
defence, nor with implements for their trade. Far- 
ther to the west is found the river Cuiaba, and the 


their rise in the interior of Brasil, gold is found in 
abundance, and the nearer the source of the river, 
the soil always proves to be the richer in mineral 
wealth. It is known that the lu-ud waters of all 
those streams which have their source in the pro- 
vinces of Minas ( rentes or of Goias, and which, run- 
ning south-west, fall into the Parana, a brunch of 
the great river Plata, or turning to the north-east, 
are carried by the Rio Francisco to the Atlantic, 
are rich both in gold and diamonds. Almost all tin* 
towns in the interior of Brasil, were established by ad- 
venturers in pursuit of gold, ami they will he found, 
accordingly, to be situated near the sources of the 
great rivers. The town of St Paul is situated on 
the western declivity of the chain of mountains 
which nm along the coast near the source of the 
river Tide, which, running west, falls into tin* Par- 
ana. Villa Rica is, in like manner, situated near the 
source of the Paraiba, which falls into the Atlantic, 
and on the sources of all the other rivers, towns 
have been established by adventurers drawn to these 
remote and unfrequented regions by their eugir 
searches after gold. The village of Paraeatu is esta- 
blished on the sources of the Rio Francisco, between 
300 and 100 miles north-west from Rio Janeiro ; its 
population is estimated at 1 000 souls; and if will 
soon be more numerous, as the rumoured dis- 
covery of some rich mines lately found in its vi- 
cinity, lias already tempted many families to re- 
move to it. Farther to the west, we meet with 
the head waters of the rivers Toccantins, and 
with those of the river Aragua, as we advance 
into the province of Matt e-Grosso. There is every 
reason to believe that those unexplored regions 
abound in untouched treasures both of gold ami dia- 
monds. The town of Villa Boa is situated on the 
eastern waters of the river Aragua, in the province 
of Goias, and is 80 leagues to the west of Parucatu, 
from whence there is a good road. Several other 
villages have also been established, at no great dis- 
tance, for the purpose of collecting the gold which 
is found in the channels of those mountain streams. 


other head waters of the river Paraguay, all of which 
produce gold. The mines of Cuiaba are established 
on the river of this name, and near the town of Cui- 
aba, which is large, and is estimated to contain 
>0,000 inhabitants. They were discovered in the 
year 1718, and were long celebrated for the quanti- 
ty of gold which they produced, which bus been 
calculated at s20 arrobas (.>00 lbs.) annually. Tne 
metal is also said to be of an extremely fine quality. 
The head waters of all the other great rivers, such 
as the Chingu, the Topayos, and the Madera, which 
rise in this Capitania, and flow into the Amazons, 
are found to produce gold. On the river Arinos, 
which is a western branch of the Topayos, some 
establishments for collecting gold were begun in 
171.7. But they were afterwards abandoned, chiefly 
in consequence of the dangers to which the adven- 
turers were exposed from the tribes of warlike In- 
dians by which this country is infested. The inve- 
terate hostility of the native tribes to the Portuguese, 
tend* greatly to obstruct the progress of new set- 
tlements ; us a body of adventurers must be col- 
lected sufficiently numcious to protect themselves 
against their savage enemies, before any settlement 
can be begun ; and, even in this ease, being in a 
state of perpetual watchfulness and alarm, their at- 
tention is continually distrai vd from agriculture or 
mining, to the more necessary business of war. But 
where the country is known to abound in gold or 
diamonds, adventurers soon crowd from all quarters 
to gather the rich harvest ; the barbarous inhabitants 
are driven back into the desert ; towns and villages 
arise; roads are opened; and the country around 
quickly assumes the appearance of cultivation and 
improvement. 

The gold which is collected in Brasil, is found 
either in deep valleys or in the channels of rivers. 
It is generally contained in a loose marl-like stratum 
of rounded quartose pebbles and adventitious mat- 
ter, called cu^cnUuw, which rests upon granite, and 
is covered by earthy matter of variable thickness. 
Sometimes tile gold is found covered by the soil at 



J3 R A S I Lf. 437 

Kr.dk the depth of SO feet, while at other times, on many of float, while others are found as large as peas, and not ftr«wl. 
the hills where water can be collect 1 for washing, unfrequently much larger. This operatum is super- 
particles of gold appear in the soil at little greater intended by overseer*, as the result is of considerable 
depth than the roots of the grass. importance/’ 

At the gold washings of Villa Rica, the bed of -There is another mode of separating the gold 
cascalhao was on the margin of the river; and Mr from the ca&calhilo, which is described in the follow 
Mawe found the workmen engaged in cutting away ing manner: “ Two planks about ten or twelve inelu - 
the bank to tht* depth of, at least, 10 feet, before broad and about twelve or fifteen feet in length, ;uv 
they could reach the vein containing the gold which laid in the grouud, forming an inclined plane, slop- 
was incumbent on the rock. The substance they had ing one inch in twelve ; two other planks, of similar 
to cut through was chiv, so strong that., though falls dimension*, are fixed in the same direction at the* 
of water were precipitated upon it, and negroes were lower end, forming a second inclined plane, with :< 
constantly working if with hoes of various kinds, it fail of six inches from the former. On their side- 
was with difficulty removed. Nor was this the only are boards placed edgewise, and slaked down to the 
impediment ; for, by the continual washing down of ground, so as to form Jong shallow troughs, the bot- 
mud from the higher grounds, the cascal/nto was toms of which are covered with hides tanned with 
live feet lower than the bed of the river, so that the hair on, having the hairy side outwards, or, in 

when the pits were sunk to its depth, they were defect of these, with rough baize. Down these 

soon filled with water, which had to be drawn off by troughs is conveyed the water containing the oxide 
means of machinery. of iron and the lighter particles of gold ; the latter 

Wash- When the stratum which contains the gold is substance precipitating in its course is entangled by 
l,, " s found at a distance from the rivers, it is dug up and the liair. Every half hour the hides are taken up, 
carried to a convenient place, where it is washed, for and carried to a tank near at hand, formed of four 
the purpose of separating the earth and other walls, say five feet long four broad and four deep, 

materials from the gold. The method of wash- and containing about two feet depth of water. The 

ing it is simple, and the following account of it is hides are stretched over this tank and well beaten, 
given by Mr Mawe, who was freely permitted to then dipped, and beaten repeatedly, until till the 
visit the different gold-washings established in the gold is disentangled, after which they are carried 
country. back and replaced in the troughs. The tanks arc 

“Where water*’ (he observes) “ of sufficiently locked up at night, and well secured. The sediment 
high level can be commanded, the ground is cut in taken from them being light, is easily washed away 
steps, each twenty or thirty feet wide, two or three by the hand, in the- manner before described, leav- 
broad. and about one deep. Near the bottom a ing only the black oxide of iron, called esmeril , and 
trench is cut to the depth of two or three feet. On the gold, which is so fine that mercury is used to 
each step stand six or eight negroes, who, as the separate it.” * 

water flows gently from above, keep the earth con- In all thrhe various operations of digging up the 
finually in motion with shovels, until the whole iR atscalluto, of removing it to a convenient place, and, 
reduced to liquid mud, and washed below. The finally, of washing away the earth from the gold, a 
particles of gold contained in this earth descend to great deal of time and labour is wasted which might 
the trench, where, by reason of their specific gravity, be saved by adopting some very simple contrivances, 
they quickly precipitate. Workmen are continually In removing the earth, for example, to the place 
employed at the trench to remove the stones and where it is to be washed, not u cart or a wheelbar- 
and dear away the surface, — which operation is row is used. The whole is transported in bowls, 
much assisted by the current of water which falls which are carried on the heads of poor negroes, who 
into it. After five days washing, the precipitation have frequently, with these heavy burdens, to climb 
in the trench is carried to some convenient stream, up steep ascents, where various methods might be 
to undergo a second clearance, l or this purpose adopted with little trouble or contrivance, to abridge 
wooden bowls arc provided, of a funnel shape, about this unnecessary labour. The hydraulicaj appara- 
two feet wide at the mouth, and five or six inches tus, in use for draining off the water, is cum- 
deep, called game! /as. Each workman, standing in bersome and expensive. In many cases, ordinary 
the stream, takes into his howl five or six pounds pumps would answer the purpose better, as they can 
weight of the sediment, which generally consists of be made at little trouble and expence, arc cad.y iv- 
heavy matter, such as oxide of iron, pyrites, ferru- paired, and can always be ready to work at an hour’s 
ginous quartz, <Src. of a durk carbonaceous hue. They notice. It is singular, that this very common and 
admit certain quantities of water into the bowls, simple machine should be utterly unknown in those 
which they move about so dexterously, that the pre- parts. The method practised in washing the cascaf - 
cious metal, separating from the inferior and lighter nao in bowls, is extremely tedious, and might be 
substances, settles to the bottom and sides of the easily shortened. Great advantages would also be 
vessel. They then rinse their bowls in a larger ves- derived from the use of properly constructed mills 
M-d of clean water, leaving the gold in it, and begin for breaking down the hard substances which coi»- 
ugain. The washing of each bowlful occupies from tain gold, and which might then be washed in the 
five to eight, or nine minutes : the gold produced is same manner as the softer matter. We are in form - 
ext remedy variable in quantity, and in flic size of its ed by Humboldt, that, in the silver mines of Mexi- 
particles ; some of which are so minute that they co, this operation is executed with admirable skill, 
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JiiiisiJ. and with groat advantages.* The hardest substances, 

V ^* K » / previous to their amalgamation, are reduced to a 
tine powder; by which process every particle of 
the precious metal which they contain is carefully 
extract ( d. Tho^e who are employed in washing 
for gold in i basil, are exposed to various dis- 
advantages from the scarcity and high price of 
iron; and owing to this circumstance they are 
frequently in want of the most ordinary tools. This 
fact strikingly illustrate** the indolence and want 
of enterpii.M which generally prevails in this coun- 
try. A blind pm suit alter gold seems to be the ex- 
clusive occupation of all classes, in favour of which the 
most valuable ri sources of the country are neglected. 
In many parts iron-ore is produced in abundance, and 
there is little doubt that, if any spirited individual 
were to <le\ote his attention to this brunch of indus- 
try, he would not only facilitate the acquisition of 
the precious metals, but he would mure rapidly ac- 
quire wealth, than if he were directly seeking alter it 
by establishing gold -washings. 

The particle-* of gold being .separated, by washing, 
from the stratum in which they are found, are 
brought to the nearest mint, where a fifth part is 
taken for the crown. The remainder undergoes 
a process of amalgamation with mercury, and is af- 
terwards poured into an ingot, which being sent to 
the assay muster, he ascertains its weight and fine- 
ness, and puts upoi. it the public stamp, when it 
is delivered to the owner for circulation. The 
operation of melting seldom occupies more than 
ten minutes ; and those who deliver into the 
mint any quantity of gold dust, may reckon on 
having it returned to them for circulation in 
less than an hour. The gold is of different qualities. 
•Some of the bars which are in circulation are so 
low as lb carats, while others are as fine as 2.1 A 
carats, which is within one half carat of what is de- 
nominated pure gold. The standard is i *2 carats 
fine, and gold exceeding this standard receives a 
premium in proportion to its fineness. Gold of u 
low standard is generally of a pale colour, which is 
ascribed to the mixture which it contains of -silver, 
plutina, or some other metals. 

Diamnuil The washing for diamonds is another favourite 

Wfutiuv. employment in brazil, and. being esteemed too 
lucrative a branch of business for individuals to 
enjoy, is now prosecuted by the state as a royal 
monopoly. The district of CYrro do Trio, or of the 
cold mountains, in which the diamond works are es- 
tablished, is situated on the highest ridge of those 
mountains; which, running nearly parallel with the 
coast of Brasil, rise to their height at the distance of 
about :t()0 inde.« in the interior, and divide the streams 
which fall into the Atlantic by the Kio Doce and 
the Kio Grande, from those which, running west- 
ward into the Kio Francisco, are carried to the north 
by that river, and fall ii.lo the Atlantic about the 
1 1 til degree of south latitude. It is at the sources 
of these streams that the diamond works are situat- 
ed. This district consists of u range of rugged 
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mountains that run north and south, and are gene- ltianl. 
rally considered to be the highest in Brasil. Tlie s -^\^^ 
tract of country termed the diamond ground, ex- 
tends about 1(> leagues from north to south, and 
about s leagues from east and west. Nearly in the 
middle of it stands the town of Tejuco, 400 miles 
noith of Kio Jamiro, in a straight line, but nearly 
double that distance by the winding roads of the 
mountains. It contains about fiOOO inhabitants, 
and is chiefly supported l>\ the diamond works 
in its neighbourhood. The most considerable of 
these is situated on the head waters of the ri- 
ver Jijitonhonha, a branch of the Kio Grande, while 
others are established on the Kio Yelho, a brunch of 
the Francisco, and on the other numerous small 
streams which have their rise in this mountainous 
region. The river Jijitonhonha. where the diamond 
w orks are established, is about as w ide as the Thames 
at Windsor, and is in general from three to nine 
feet deep. The cascaf/iav consists of nearly the 
same materials as that which contains the gold, ami 
it has to be dug from the bottom of the ri\er, which, 
for thN purpose, is diverted into a new channel. 

When Mr Mawe visited these works, they were 
working at a bend of the river, from which the water 
was diverted by means of a canal cut across the 
tongue of land round which it held it- course ; an 
embankment formed of several bags of sand, being 
carried quite across the old channel, just below the 
head of the canal. After this operation, the deeper 
parts of the river are laid dry by means of pumps, 
and, the earth being removed, the aisealhao is dug 
up and removed to a convenient place for washing. 

This fatiguing work was until lately performed by 
the unassisted labour of the negroes, who carried 
the a tscalhtio in bow Is on their heads, and in many es- 
tablishments this mode of working still prevails. Two 
inclined planes have been since contrived, along which, 
by means of a water-wheel, two carts are set in motion, 
one of which descends empty by one inclined plane, 
while the other, loaded with i nsealhao, is drawn to 
the top of the other. At some of the diamond 
works, on the same river, the nisr.nl/iao is conveyed 
to the place for washing by different anil more im- 
proved machinery, and railways are ev< n constructed 
on some parts of the uneven ground. Tin- cuscalhao, 
when it is carried from the bed of the river whence 
it is dug. is laid down in heaps, containing apparent- 
ly from five to fifteen fons uch ; and they calculate 
in digging as much during the rainy season, as will 
give full employment to all their hands during the 
months which are not subject to rain. Into all the 
various parts of the works meted for wa&ldng the 
rascal hao, water is distributed by means of aque- 
ducts, constructed W'ith great ingenuity and skill. 

The following is un account of the mode of washing 
for diamonds, us it was observed by Mr Mawe, 
which appears to be highly curious and interesting. 

“ A shed is erected in the form of a parallelo- 
gram, 2 5 or 30 yards long, and about 1.0 wide, 
consisting of upright posts, which support a roof 


* Political Essay on the Kingthw of New Spain, Vol. III. p. 25(5. 
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Brasil, thatched with long grass. Down the middle of the 
area of tin’s shed, .1 current of wat'U* is conveyed 
through a canal, covered with strong planks, on 
which the cascatlt/lo is laid two or three feet thick. 
On the other side of the area is a flooring of plunks, 
from four to fixe yards long, imbedded in clay, ex- 
tending the whole length of the shed, and having a 
slope from the canal, of three or four inches to a 
yard. This flooring is divided into about twenty 
compartments or troughs, each about three feet 
wide, by means of planks placed upon their edge. 
The upper ends of al: these troughs (here culled ca- 
noes) communicate mth the canal, and are so form- 
ed that water is admitted into them between two 
plank* that are about an inch separate. Through 
this opening, the cunent falls about six inches into 
the trough, and may be directed to any part of it, 
or stopped at pleasure by means of a small quantity 
of clay. For instance, sometimes water is requited 
only from one corner of the aperture, then the re- 
maining part is stopped ; sometimes it is wanted 
from tlie centre then the extremes arc stopped; 
and sometimes only a gentle rill is wanted, then the 
clay is applied accordingly. Along the lower ends 
of the troughs, a small channel is dug to curry off 
the water. 

*■ On the heap of vnycoifuto^ at equal distances, 
are placed three high chairs for the officers or over- 
seers. Alter they are seated, the negroes enter the 
troughs, each provided w»th a rake of a peculiar 
form ami short handle, with which he rakes into the 
trough about at) or .SO lbs. weight of enseal hat', 'fhe 
water being then let in upon it, the cascolhiUt is 
spread abroad, and continually raked up to the head 
of the trough, so as to be kept in constant motion. 
This operation is performed for the space of a quar- 
ter of an hour ; the water then begins to run clearer, 
having washed the earthy particles away, the gravel- 
like matter is raked up to the end of the trough ; af- 
ter the current Hows away quite clear, the largest 
stones are thrown out, and afterwards those of infe- 
rior size, then the whole is examined with great cure 
for diamonds. When a negro finds one, he i.nme- 
di.it ely stands upright and claps his hands, then ex- 
tends them, holding the gem between his fore-finger 
and thumb; an o\ers«. er receives it from him, and 
deposits ir in a’gamella or bowl, suspended from the 
centre of the structure, half full of water. I11 tins 
vessel all the diamonds found in the course of the 
day are placed, and at the close of work are taken 
out and delivered to the principal officer, who, alter 
they have been weighed, registers the particulars in 
a hook kept for that purpose. 

“ When a negro is »*o fortunate as to find a dia- 
mond of the weight of an octavo ■, 1 7 A carats), much 
ceremony takes place; he is crowned with a wreath 
of flowers, and carried in procession to the admini- 
strator, who gives lum his freedom, by paving his 
owner for it. tie also receives a present of new 
clothes, and is permitted to work on his own ac- 
count. When a stone of eight or U-n carats is found, 
the negro icccive* :wo new blurts a complete new 
suit, with a hut and a handsome knife. For smaller 
stones of trivial amount, proportionate premiums are 


given. During ray stay at Tejuco, a stone of l6j| Braril. 
carats was found ; it was pleasing to see the anxious 
desire manifested by the officers that it might prove 
heavy enough to entitle the poor negro to his free- 
dom, and when, on being delivered and weighed, it 
proved only a carat short of the requisite weight, all 
seemed to sympathize in his disappointment.' ’ 

The flat pieces of ground which lie on each side 
of the river, are generally equally rich throughout 
their whole extent, and the officers employed in the 
w orks are enabled to calculate the value of the places 
un worked from the parts adjoining. The substances 
which arc considered the best indications of dia- 
monds ore bright, bean-like, iron-ore; a slaty flint- 
like substance, resembling Lydian stone, of line tex- 
ture ; black oxide of iron in great quantities; round- 
ed bits of blue quartz ; yellow crystal, and various 
other materials, entirely different, from any substance 
found in the adjacent, mountains. Diamond wash- 
ings have been established on the river Jijitonhonha, 
and the neighbouring streams for many years, and 
great quantities of the finest stones have been col- 
lected. These vary extremely in size, some being 
so small that four or five are required to weigh one 
grain, and consequently there arc sixteen or twenty 
to the carat. It is calculated that only two or three 
stones of from 17 to ‘JO carats are found in the course 
of a-yeur, and not once in two years is there found 
throughout all the diamond washings a stone weigh- 
ing HO carats. Mr Mawe mentions, that during 
the five days in which he was employed visiting 
these works, the number of diamonds found a- 
liMfuntcd only to forty, the largest of which weigh- 
ed only four carats, and was of a light green co- 
lour. 

The diamond district was first explored by somcR 0 y a i Mo- 
enterpnsing miners from Villa do Principe, which is nopoly of 
about <>() miles south-east from Tejuco. Their Diamowfs. 
search was after gold, which they sought for on the 
banks of the rivulets in the neighbourhood of 
Tejuco, and not suspecting that they contained 
diamonds, they were not aware of the value of these 
stones when they were first discovered. Nor was it 
until they were sent to Europe that their worth was 
accurately ascertained. Immediately on this dis- 
covery, the Portuguese Government erected Uerro 
do Frio into a distinct district, which was placed 
under its own peculiar laws and regulations ; and the 
lucrative trade of searching for diamonds being pro- 
hibited to all individuals under the severest penalties, 
was constituted a strict monopoly for the benefit of the 
crown. Hut. in this, as in most other cases*, the power 
of the Government was countet acted by tjie fraud and 
cunning of* its subjects. By means of’ the intrigius 
and misrepresentations of interested individuals, go- 
vernment vvas prevailed on to farm these territories 
to a company, who were bound only to employ a iu- 
tain number of negroes, or to pay a certain sum for 
each negro employed over the quantity agreed tor. 

Under cover of this lease, every species of fraud 
and corruption was practised. About double the 
stipulated number of negroes was eiupio\ cd, and the 
agents of Government were bribed to connive at this 
fraud. Seasonable presents were also made in order 
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BrasiL to secure influence at court ; and, by such arts, the 
farmers of these valuable works were continued in 
their lease until about the year 1772* when Govern- 
ment resolved It) appoint its own officers to superin- 
tend this valuable branch of its revenue. Under this 
new system of management, abuses, however, still 
continued ; and the establishment was run in debt to 
foreigners, who advanced a considerable sum to 
carry it on, on condition of receiving, as security, all 
the diamonds which it produced. This debt still re- 
mains unpaid, and there are other incumbrances 
from which it is not likely that the establishment will 
ever be freed while it continues under the manage- 
ment of the state. According to the information of 
Mr Mawe, “ tin* expenees of these works amounted, 
during a period *»f five years, from 1801 to I80(> in- 
clusive, to L. *201.000; and the diamonds sent to the 
treasury, at Hio Janeiro, during the same period, 
weighed I15,(>7£ carats. The value of the gold 
found in the 1 same period, amounted to L. I7JW0 
Sterling, from which it appears that the diamonds ac- 
tually cost Government JJs. <)d. per carat. These 
years were esteemed singularly productive; the mines 
in general <lo not yield to Government more than 
20,000 carats annually.” 

Conse- AH the gold collected in Hrusil being liable to pay 

thr 'liovil a MM 1 fchare to the crown, the temptation to evade 

Monopoly. so heavy a tax lias given rise to a contraband trade 
•n this precious commodit) , ami various piccautions 
have been adopted to prevent the injury thence 
arising to the revenue. Hut the temptation is even 
greater to carry on an illicit trade in diamonds than 
in gold, because, in the one ease, it is only the royal 
fifth which the smuggler gains by evading the regu- 
lations of the state, while, in the case of diamonds, 
lie gains the whole value of the article which lie 
succeeds in conveying clandestinely away. The ir- 
resistible temptation which this monopoly holds out 
to illicit trade, is met by regulations of correspond- 
ing strictness and severity. For the security of the 
revenue, tile country has been subjected to a most 
vexatious system of military police, and the unhappy 
offender, who is detected in the heinous crime of 
illicit trade, is doomed to experience, in a cruel arid 
hopeless captivity, or in transportation to the African 
colonies, the utmost vengeance of his rapacious rulers. 
The more effectually to counteract the projects of 
the srnugg'ers, the diamond district is placed under 
peculiar regulations. On all the various roads lead- 
ing to it, registers or military posts are established, 
in which is stationed an officer with twenty horse 
Mildiers under him. Those are continually patrolling 
the roads. .Whenever they observe a stray passen- 
ger limy instantly ride up to him, questioning him as 
to his business and the purposes ofhis journey, and 
he must satisfy them as to all these particulars be- 
fore he is allowed to pass. They are authorized to 
stop all travellers without distinction, and to 
search, W'ith the utmost, rigour, those whom they 
suspect of concealing gold dust or diamonds. All 
persons passing with mules are ordered to stop at 
these registers, and to deliver their passports to a 
soldier for the inspection of his commanding- officer, 
who, if he is satisfied that there are no grounds of 
suspicion, allows them to proceed. Hut if lie judges 
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otherwise, the mules are unloaded, and all the bag- Brasil, 
gugc subjected to the strictest scrutiny. If, in the ^""V^ 
cour>e of these examinations, a negro is suspected 
of having swallowed a diamond, lie is confined to a 
hare room until the trutli can be ascertained. These 
buildings are all provided witk strong cells for the 
confinement of* suspected persons. In the manage- 
ment of tin 1 works many precautions are adopted to 
prevent the negroes from emliei/hng diamonds. 

They work immediately under the eye of their over- 
seers, who vit on a seat raided above them for the 
purpose of watching them, and, a I the word of com- 
mand from the overseers, they instantly move into 
each other’s troughs, so that no collusion can pos- 
sibly take place. 

Notwithstanding the strictness of the police, how- 
ever, and the severity of the criminal law, there is 
no doubt that a contraband trade, both in gold and 
diamonds, is carried on in Hrasil to ft great extent ; 
and the present plan upon which the diamond 
works are managed, is calculated to give every 
facility to this forbidden traffic. Owing to the pe- 
cuniary embarrassments of the establishment, the 
Inlcudant has never been able to purchase a stock of 
negroes to carry on the work, and lie is, in conse- 
quence, obliged to engage the negroes of others. 

The hiring out of negroes to the diamond works has 
long been the favourite occupation in Tejuco, in 
which rich and poor engage with equal eagerness to 
the full extent of their capital ; and numbers of per- 
sons are supposed to reside m Tejuco with no other 
view than to place their negroes in this profitable 
employment. There is no apparent reason for this 
anxiety among all classes to hire out the industry of 
their negroes, seeing that the pay is small, the la- 
bour hard, the maintenance poor, and the treat- 
ment not always the most gentle. It is conjectured, 
therefore, with great probability, that, the real object 
is to gain access to these works for the purpose of 
purloining some portion of their precious produce; 
and it is certain, that by whatever means they are 
procured, the market is supplied with large quantities 
both of contraband gold and diamonds. The great 
value and small bulk of these articles, hold out such 
temptations, and, at the sometime, such facilities for 
secreting them, that no laws, however strict, can 
possibly counteract those strong inducements to illi- 
cit trade. 

In this \io\v, the policy of imposing so heavy a 
tax on gold may well be questioned ; and, in re- 
gard to the monopoly of diamonds, there can be 
no doubt tli.it it is both impolitic and tyrannical. 

There is something mean and rapacious in the prin- 
ciple of those measures, of which the object is to 
seize upon all the most valuable produce of the 
country ; and Government, having set the example, 
can hardly expect that its subjects will be out- 
done in the practice of avarice and fraud. In 
this, as in all other cases, the sagacity and address 
of individuals will prove an overmatch for the vio« 
lenco of power. Harsh and cruel law’s may be passed; 
but, while the inducement to violate them con- 
tinues, adventurers will be found to run all risks; 
and though individuals may occasionally incur the 
penalties of the law, the contraband trade will flou- 
10 
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Brusil. rish in proportion to the bounty held out by the 
regulations of the state. The colonial policy of 
Europe seems generally to have be . a founded on 
the most false calculations. Kveft in respect to re- 
venue, a moderate tax on several articles of general 
consumption would, in a flourishing community, be 
far more productive than this monopoly established 
in Brasil. The authors of these devices for cramp- 
ing industry seem to imagine, that, for the diamonds 
which are exported by private advcntureis, no va- 
luable equivalent is received in return. They make 
no calculation of the additional capital which they 
bring into the country ; of the increase thus made 
to the fund for maintaining productive industry ; 
and of the general vigour diffused by a free trade 
over every department of an industrious community. 
They do not reflect, that an improving commerce, 
cherished and protected by an enlightened govern- 
ment, would soon pour into the treasury, as the 
cheerful gift of a free and a flourishing people, a far 
ampler revenue than can ever be extorted froni^hem 
by all the j miserable devices of tyranny. 

Oppussive Thefe are various other duties imposed on the 
Sjsn‘iii of transit of commodities into the interior, which are 
liUAtioii. both opprcsMve and impolitic. They generally take 
place at the crossing of ferries, and are laidron ac- 
cording to the weight of the goods passing, without 
any regard to their bulk or value. All heavy arti- 
cles, in consequence, pay high, while woollens, cot- 
tons, and other light goods, pay only about 8 or 10 
per cent . Iron, which is in great request in the in- 
terior, pays an enormous duty, of nearly 100 per 
cent. This is the case also with salt, w hich, being ab- 
solutely necessary in this country for the subsistence 
of the cattle, the effect of the tax is to discourage 
breeding, and is, in this view, most injurious to the 
interests of agriculture. A duty of i!d. per lb. ib al- 
so imposed on all commodities which pass into the 
mining districts, and a new tax has lately been laid 
on the rents of houses. We are informed, that the 
weight of the taxes presses most severely upon the 
poorer classes, and the same remark seems appli- 
cable to other parts of the country. A tenth in 
kind is raised upon cattle, poultry, and agricul- 
ture, and even upon salt. This belonged, in for- 
mer times, to the clergy; but as, in the infancy of 
Brasil, it w as inadequate to their support, they peti- 
tioned Government to have it commuted into a fixed 
stipend. This petition was acceded to. In the 
meantime, by the improvement of the country, the 
tithes begun greatly to increase in value to the pro-, 
fit of the Government, and to the loss of the church, 
and the clergy now complain grievously of this 
agreement, by which, for a temporary advantage, 
such a valuable revenue was surrendered. For the 
due collection of the public revenue, the country is 
parcelled out into extensive districts, and the taxes 
of each district are farmed out to the highest bidder. 
These again dispose of their farm in small shares to 
under farmers, who oppress and plunder the people 
feu their own private emolument. Besides a tithe 
of all the cattle, which is levied on estates in the in- 
terior. meat in the shambles pays a duty of about 
2,3 per cent. Fish pays a I Oth, and afterwards a 15th. 

A duty of 10 per cent, is imposed on every transfer 
vol. ii. taui u. 
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of immoveable property, and of 5 per cent, upon the ferasit. 
sale of all moveable. Hum, whether for exportation '***'**+ 
or homo consumption, pays a duty of from 1 5 to 20 
per cent. Cotton pays a 10th, aud, on its exporta- 
tion, pays an additional duty of l^d. per Jl>. ; and 
all goods imported are liable at the custom-house to 
an ad valorem duty of 15 per cent . Theft is also 
a tax imposed at Pernambuco for lighting the streets 
of Rio Janeiro, while its own streets are in total 
darkness. The produce of these duties is expended 
in the support of the civil Government, in whch, 
owing to the excessive multiplication of offices with 
inadequate salaries, peculation and bribery prevail 
to such an extent, ns not only to escape punishment, 
but even any great degree of public reproach. 

The roads in the interior arc generally indifferent. Tnlciior 
| he common mode of travel ling is by mules, bv which <orulne,, c*« 
means are transported to the towns on the coast 
cotton, sugar, coffee, grain, and the other produce 
ol the country. In return are procured iron, steel, 
salt, woollens, cottons, common and finer earthen- 
ware, and gl.n-tf. In the towns of the interior Mr 
Mawc saw dll sorts of English goods, which were by 
no means dear. 

The most remarkable incident in the recent Ilia- Settlement 
tory of Brasil is the emigration to its capital of the «t tin: Court 
royal family of Portugal from Europe. In the long° f 
wars which have been recently concluded between * n ***** 
France and Britain, it was obviously the interest of 
the minor powers, such as Portugal, to preserve a 
strict neutrality. But this was rendered difficult, 
as well as by the inveterate hostility of the two na- 
tions at war, as by the preponderating power which 
both had acquired on their respective elements of 
land and sea. Portugal, from her situation, was en- 
tirely exposed to the vast military power of France ; 
ami it w r as well understood, when France had gain- 
ed the undisputed ascendancy in Europe, that the 
inferior states could only hope to purchase a nominal 
independence by acceding to, and rigorously exe- 
cuting within their territories, the system devised by 
Bonaparte, for the proscription of the British trade. 

The Court of Portugal, terrified by the menaces of 
so powerful a state, agreed, about the end of the 
year 1807. though with reluctance, to adopt that 
harsh system ; but delaying, under vuriou* pretences, 
to seize the property and persons of British mer- 
chants, which was prescribed as an' indispensable 
condition of her alliance with France, the French 
ambassador quitted Lisbon, which was the prelude 
to more decisive measures. A French army was di- 
rected to inarch against Portugal, and there being 
no resistance, it was rapidly advancing to the capi- 
tal. In the meantime, war had been declared 
against England by the Court of Lisbon, a fleet had 
been fitted out, and all the severe measures dictated 
by France against Britain had been agreed to ; but 
the secret connections of Portugal with this country 
ware but imperfectly disguised by this affected hos- 
tility ; and it had accordingly no effect in icfnrding 
the march of the invading army, la this emergen- 
cy, it was resolved by the Court to escape the 
danger by embarking for Brasil, under the protec- 
tion of Sir Sidney Smith, whose squadron was at 
that time blockading the mouth of the Tagus, 
fl K 
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This revolution waa announced to the people by a built, — lands had risen in price,— labour was in re 
royal decree. A council of regency was established, quest, — and the odiacent grounds, which had beer 
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of regency was established, 
the public archives and treasure were embarked, 
the royal family followed, and on the lptli Novem- 
ber 1806, the Portuguese licet, joined by the Eng- 
lish squadron, finally departed from Europe, and ar- 
rived at%nhia on the 19th January following. The 
royal family were received with every demonstration 
of attachment and respect ; and the inhabitants of 
Bahia even offered to contribute 11 large sum of 
money in order to build a suitable palace for their 
reception, provided they would agree to reside in 
that place. Rio Janeiro, however, was thought 
more suitable for the residence of the Prince, and this 
capital, to which the court of Portugal soon after- 
wards removed, now became the scut of the Portu- 
guese monarchy. 

Tn considering the emigration of the royal family 
of Portugal to Brasil, some speculative writers have 
indulged in the most fanciful anticipations of im- 
provement from this event. They seem to have ima- 
gined, that the presence of the Supreme Govern- 
ment of Portugal in its colonies would revive the 
languishing industry of these countries ; that it would 
remove the corruptions and abuses of their domestic 
administration ; and that, hy opening to them a free 
trade, it would enable them, in some degree, to rival 
the North American States in their rapid advances 
to wealth and improvement, But in order to realize 
those pleasing expectations, it w ould have been neces- 
sary that the Portuguese government, which was fee- 
ble and corrupt in Europe, should have totally changed 
its character in removing to IJrasiJ, and this unhap- 
pily does not appear to have been the case. Abuses 
and corruptions still prevail in that country; the ad- 
ministration of justice is not amended ; — the royal 
monopolies for the sale of ivory, Brazil wood, dia- 
monds, gold dust, gunpowder, tobacco, and snuff, 
arc upheld in all their rigour ; and, in general, the 
government is regulated upon the same principles as 
before. All the advantages of this translation of the 
government from the mother country to the colonies, 
seem therefore to be comprised in the commercial 
treaty connected with the measure ; the effect of 
which is to open all the ports of Brasil to the vessels 
and produce of Great Britain, on payment of a duty 
of Jo per cent. The former system of restraint being 
removed by this treaty, there will thus be a greater 
stimulus to improvement of every sort; and industry, 
freed from the pernicious restrictions under which it 
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quest, — and the adjacent grounds, which had been ' 
covered with brushwood, were now cleared, and 
were laid out for building and for gardens. Before 
Mr Roster quitted the country, in 1815, various 
other local improvements had been carried into 
effect ; all which clearly indicate, that the free trade 
and the unrestrained intercourse with strangers, had 
diffused a general spirit of amelioration through* 
out this hitherto languishing community. 

Owing to particular circumstances, the opening of 
the trade to the Brasil* was not attended with the 
same beneficial consequences to Great Britain. At 
the period when this took place, all British goods 
were excluded from the (.'ontinent of Europe, by 
the edicts of France ; the home-market was, in con- 
sequence, overstocked, and the British merchant was 
naturally anxious to find an outlet for his unsaleable 
produce. In these circumstances, the market of 
Brasil was suddenly thrown open, and such immense 
quantities of British goods were immediately poured 
into it, that it was completely overstocked. Prices 
fell proportionably ; the goods wore sold cheaper 
than they could have been bought or even manufac- 
tured at home ; and, at lost, they were accumulated 
in sudh excess, that the warehouse* were not ade- 
quate to contain them. In many cases they were 
exposed on the quays to waste and peculation, or 
they were left to rot in warehouses ill-adapted for 
their reception. The loss and ruin consequent on 
these rush speculations, gave rise to numerous bank- 
ruptcies at home; and thus the commercial embarrass- 
ments of the country wore rather aggravated than re- 
lieved by the opening of this new market for its pro- 
duce. There can be no doubt, however, that a tree 
intercourse with this extensive country, must ulti- 
mately create an increased demand for the manu- 
factures*of Britain, and must, in this view, be of per- 
manent benefit to her commerce. 

The military force of Brasil is composed of regu- Military 
lar troops and militia. The regular army, which go- fun:c. 
ncrally amounts to about 8000 men, is extremely ill 
regulated. It is badly clothed and poorly paid, and, 
owing to the disadvantages of the service, has to 
be recruited by impressment, a pow er which, under 
this despotic government, is exercised with the gross- 
est partiality. The cavalry regiments which patrole 
the mining districts, are, however, highly respectable, 
both in point of discipline and equipment. The mi- 


litia amount to upwards of 30,000 men ; and to this 
formerly laboured, will be excited to new and active . service all are liable, with the exception of the first 
exertions by a higher price tor its produce. These rate nobility. 

The population of Brasil lias been differently es- Population, 
timated. According to M. Beauchamp, it amount- 
ed in 1806 to 800,000 Europeans, 1,500,000 ne- 
groes, and to from 800,000 to 900,000 civilized In- 
dians. This, however, appears to be an exnggeia- 
tion. Sir George Staunton computes the number of 
whites at 200,000, and the blacks at 600,000 ; and 
6ome authors make the whole amount only to 
420,000. 

Ilistoire du Brasil, par M. Alphonse do Beau- 
champ. 3 tomes 8vo. 1815. Mawe’s Travels into the 
Interior of Brasil , 4to. 1812* Roster’s 1'ravcls in 
Brasil , 4to. 181 6. (o.) 


effects have accordingly, to a certain degree, taken 
place. We are informed by Mr Roster, who quitted 
Pernambuco in April 1 8 1 1 ,und returned in the end of 
December in the same year, that, during this short 
interval, he observed a remarkable change for the 
better in the aspect of the place, and of the adjacent 
country. The houses had been greatly improved,-— 
the ladies, in imitation of some families who hud ar- 
rived fro 1 England and Portugal, began to walk 
abroad during the day, — the English fashions in 
clothes bad become general among both sexps,— the 
equipages bad assumed a gayer appearance,— a 
greater number of country residences had been 
5 
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Brew# BRASS, in Chemistry and Manufactures, an alloy 
of copper and zinc, This name, however, has not 
been exclusively applied to the allqy oi these metals ; 
for the gun-metal, which has been also culled brass, 
is an alloy of copper with tin. The same alloy, with 
more tin, is used in machinery, and is preferred to the 
alloy of copper and zinc, on account of its greater 
hardness. 

Different It appears from the analysis of the brass of the 
kind* ancients, that it was an alloy of copper anil tin. A 
small portion of tin gi\es to copper great hardness, 
and renders it capable of bearing much greater re- 
sistance. A larger portion of tin gives increased 
hardness, but is less fitted to bear a straining resist- 
ance, on account of its brittleness. Its elasticity 
is very great, which fits it for bells. In this 
state it is called bell-metal ; with a still greater pro- 
portion of tin, it forms an alloy employed for the 
mirrors of reflecting telescopes. The alloy of cop- 
per with tin is easily distinguished from that with 
zinc from the agreeable colour of the latter, which 
varies with the proportions of the metals. Pinch- 
beck has the least proportion of zinc. Common 
brass has more zinc, and the gold-coloured alloy 
called Prince’s metal, contains a still greater propor- 
tion of zinc. An alloy of copper with a very large 
proportion of zinc is used for the common white 
mclal buttons. 

K»i*|ioiiionH These \arious alloys of copper with tin and zinc 
>t A ll*o’ h, forming the different kinds of brass, are to be con- 
sidered u& chemical compounds, and, of course, go- 
verned by the same laws of definite proportions which 
belong to the more conspicuous compounds. 

On those principles, which cannot be doubted, we 
have an unerring rule for uniting these and other 
metals in the best proportions, the weights of their 
atoms being previously known. Sec the article 
Atomic Txiloky in this Supplement. 

The weight of the atom of copper being 8, tin 7*&», 
and zinc I ; the following table will exhibit the pro- 
portions of the various alloys, expressed in atoms, 
ami their proportions by weight, the third column 
pointing out the colour and character of the result- 
ing compound. CZ and T are to represent the 
atoms of the metals respectively. 


COMPOUNDS OK ZINC WITH COPPER. 


Aloms. 

Prupoitioob 

by Wi-ighi. 

CliSiacU*! und Colour of the Com- 
pounds. 

c+z 

1 to 2 

The best proportions for com- 
mon brass. 

C + 2Z 

1 to 1 

The alloy called Prince’s Metal, 
of a beautiful gold colour. 

C+3Z 

2 to 3 

Of a paler yellow, very little 
malleable. 

C+4Z 

1 to 2 

Still of a lighter colour, and not 
malleable. 

C + 5 Z 

2 to 5 

Yellowish white and brittle. 

C+tfZ 

1 to 3 

Very brittle, nearly white. 

2C+Z 

4 to 1 

A very malleable brass used in 
watch- work. 

3C + Z 

6 to J 

An alloy much harder than cop- 
per aud inclining to its co- 
lour. 
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COMPpUKDS or TIN WITH COPPER.’ 


Atoms. 

Proportion' 
by Weight 

Character and Colour of the Com- 
pounds. 

T+C 

«T+C 

3 T+C 

4 T+ C 

T+2C 

T +3C 
T+lC 

T+AC 

T+(>C 

T+7C 

T+8C 

T+»C 

11 to 12 

1 1 to <> 

11 to 4 
11 to 3 

1 1 to 24 

1 1 to 36 
1 1 to 48 

1 1 to GO 
i 1 to 7^ 

11 to 84 

1 1 to y(> 
11 to 108 

A very brittle and rather white 
alloy. 

Still more brittle and more 
white. 

Very white, used for specuhuns. 

Coarse-grained and too brittle 
for any purpose. 

A yellowish alloy, very hard and 
sonorous. 

Bell metal. 

A very hard alloy used for some 

! culinary vessels. 

Softer but not malleable. 

Still increases in softness and 
of a yellower colour. 

Used for some purposes in ma- 
chinery. 

An alloy used for cannon. 

More common for cannon and 
machinery, and used for 
bronze statues. 


HitKWto the proportions of these alloys have de- 
pended upon the caprice of workmen, obtained by 
numerous trials ; and what confirms the law of de- 
finite proportions, is proved by the necessity of ad- 
hering to such fixed proportions, ascertained by 
trials. By attending to the stages of composition 
pointed out in the above table, the most striking 
and proper compounds w ill be produced, without the 
trouble of trying. Anv proportions intcrmeditttd 
will, doubtless, be marked by defective colour, \trw& 
gular crystallization, or imperfect malleability, in 
such as are expected to be so. 

Although the most direct way of forming these 
different kinds of brass is by immediately combining 
the metals together, one of them, which is most 
properly called brass, was manufactured long be- 
fore zinc, one of its component parts, was known 
in its metallic form. The ore of the latter metal 
was cemented with sheets of copper, charcoal being 
present. The zinc was formed and united with the 
copper, without becoming visible in a distinct form. 

The same method is still practised for making brass, 
which we are about to describe. 

The materials used in making brass are, copper in Bras*; 
small rounded masses produced by passing the . lrlt- making, 
ed metal through an appropriate vessel into winter, in 
which state it is called shot copper, and calamine, 
an ore of zinc. This latter substance is a carbonate 
of zinc, often containing some oxyd of iron, which 
gives it a reddish appearance. As it is chiefly found 
w-ith lead, the lumps frequently contain more or less 
gallena, which requires to be separated by the same 
means employed for purifying lead ore. The cala- 
mine is first reduced to powder, and the lead is then 
separated by washing. When the calamine is sepa- 
rated, reduced to powder, und sifted, it is heated 
upon the hearth of a reverberatory furnace. This 
expels the volatile matter, which is principally w ater 
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}%rm. and carbonic acid. Wlmt remains is principally 
oxyd of zinc, abounding with some earthy matter, 
and probably much carbonic acid, which is not all 
expelled by the heat. The calamine thus prepared, 
charcoal powder, and copper, are the materials to 
he operated upon. The, proportion in which they 
are mixed together, are equal weights of copper 
and prepared odamiiie/and their weight of pow- 
dered charcoal. 

This mixture, intimately blended, is compressed 
into a crucible of the form’ of tig. fl. Plate XXX VL* 
One of these crucibles holds about 100 lbs. of 
brass, when the process is finished ; but us> this con* 
gists of the pure copper and zinc, the pot, when 
charged, will contain of copper 6(5.3 lbs., of calamine 
63. lbs., and of charcoal powder 13 lbs. When the 
crucible is filled, the contents should be covered 
with a mixture of clay sand and horse-dung, in order 
to defend the metals and charcoal from the action 
of the air. When this covering is strictly attended 
to, less charcoal powder might be employed, and a 
larger dose of the other ingredients might be put in 
its place, but it is generally the most defective part 
of the process. Having charged the pots, we will 
now describe the furnace which has to receive them. 

Fig i. Plate XXXVI.# is a plan of the fhrnace. 
The part AB is taken at the level EF, shqrfbg the 
opening into the furnace on the ground floor m a and 
b : c and d are horizontal flues leading to the chim- 
ney/, and can be cut off from the same by the dam- 
pers seen in the dark part of the flue. CD, in the 
same figure, is a plan on the level 1 GH, where the 
pots rest upon the cast iron plate on bottom x, y . 

Fig.*, is an elevation and section of the same fur- 
nace. AB shows a front view of the pyramidal chim- 
and the archway opening into it. CD is a sec- 
tion of the same, through the middle of the fire-place 
II. R,P,Q, is a vaulted passage going across the 
building, and open at both ends, for the admission of 
air, which passes through the openings in the arch, 
through the fires. The bottom of the furnace is not 
a common grate, but a thick plate of cast metal, 
perforated with holes for the air to pass through ; 
one hole being between each pot, as they are seen 
arranged in fig. I. at I, I, and also in the section at 
x, y. When tho pots are placed upon the plate, the 
fire is not placed immediately upon them, as it would 
not only derange them, hut it would displace the co- 
vering. To prevent this, the pots are first cover- 
ed by some dried heath, or common brambles. 
This lying' on the pots, defends them for a time, 
when the fuel is thrown in. By the time the brambles, 
are consumed, the coal will have coked upon the 
pots, and will act as a defence for the rest of the 
process. The lire is kept up from twelve to twenty 
hours at the C heudle Brass Works in Staffordshire, 
where these drawings were taker; from. They cast 
twice in tho twenty-four hours. 

The melted brass, after the refuse is skimmed oft 
is cast into ingots, if sold for meking over again, 
and into plates, if intended to be rolled into sheets, 
or mude into wire. The plates arc cast between 
large blocks of Cornwall stone. The lower stone is 
fixed, and the fact made even und smooth, by tilling 
up the recesses of the ruff stone with fine sand. The 
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upper stone is similarly prepared, and is suspended Brass 
over the fixed one. The height and breadth of the P . . 
place to receive the metal is limited by iron bars 
laid on the lower stone. The upper stone is then 
let down upon the bars. The lower stone is a little 
longer than the upper one, and projects to the front. 

Being a little higher in that pqrt, it forms a lip, or 
mouth -piece, to pour the metal intQ. The flat sides 
of the east plate are therefore bounded by the sur- 
face of the stones, and the edges of the same by the 
bars above-mentioned. The ingot moulds are re- 
cesses in blocks of cast-iron, open on one side. 

The most certain and correct method of forming 
brass and the other compounds expressed in the 
table above-given, is by immediately uniting the me- 
tals in given weights. It should, however, be ob- 
served, that it will be found difficult to introduce zinc 
into melted copper. The best way of uniting it with 
copper, in the first instance, will be to introduce the 
copper in thin slips to the melted zinc, till the alloy 
requires a tolerable heat to fuse it, und then to unite 
this alloy with the melted copper. (r.) 

BREAD- FRUIT. Among the more valuable 
products of the warmer climates and the fertile 
islands of the southern Pacific Ocean, is to he ranked 
the bread-fruit, or Artocarjnis tncisa of botanists. , 
Nature has favoured the tropical regions, and those 
countries in ihcir vicinity, with inexhaustible quan- 
tities of the choicest vegetables, while the inhabitants 
of the north are restricted to shrivelled berries and. 
meagre roots ; and, if they have obtained a supply, 
always precarious, of some of the finer fruits, it is 
the result of patience, skill, and industry. 

Ever since Europeans frequented the Eastern History <>i 
world in commercial enterprise, it is probable that J,! * disco- 
they wore acquainted with the bread-fruit. How, u ‘ ,y * 
indeed, could its properties be unknown to Quiros, 
who visited Otahcite so long ago as the year l(j()fj? 

Vet the English navigator Dampin’ seems the first, 
of the Europeans whose notice was particularly di- 
rected towards it, during his circumnavigation in the 
year 1 (>88 ; and he expresses himself m these words; 

“ The bread-truit, a* we call it, grow son a large tree, 
as big and high us our largest apple trees. It hath 
a spreading head, fn!l of branches, and daik leaves. 
r l he fruit grown on t»u boughs like apples; it is as 
big as a penny -loaf, ulu.ii the wheal is at live shil- 
lings the bushel. Jt i-» of a round shape, and hath 
a thick tough rind. V* hen the fruit is ripe, it is yel- 
low and suit, and the taste is sweet and pleasant. 

The natives of Guam use it for bread. They gather 
it, when full grown, while it is gut n a? d hard; then 
they bake it in an oven, which seorclnth the rind, 
and makes it black; but they scrape ott the outside 
black crust, and there remains a tender thin crust; 
and the inside is soft, tender, and white, like the 
crumbs of a penny-loaf. There is neither seed nor 
stone in the inside, hut all of a Ann substance like 
bread. It must be eaten new, for if it be kept above 
twenty-four hours, it becomes dry and cuts harsh and 
choaky ; but it is very pleasant before it is too stale. 

This fruit lasts in season eight months m the year, 
during which time the natives eat no other sort of 
food of bread kind. 1 did never see of this fruit any 
where but here (Guam). The natives told u-> that 
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IlTAiJ-fi mt. tliefe^is plenty If tli is fruit growing on the rest of 
the Ladrone Islands, and 1 did never hear of it any- 
where else.” The bread-fruit, hegpever, is found in 
still greater profusion, and in equal perfection, 
on many of the groups of islands scattered through- 
out the South Pacific Ocean; nor is it confined to 
them exclusively, but their soil and climate seem to 
correspond more intimately with the conditions of 
its vegetation. 

There are two leading species of this plant, which 
are characterized by the presence or absence of* 
seeds ; the latter being the preferable kind, and 
that which is cultivated more carefully for its pro- 
duce. 'I'he natives of the South Sea Islands maintain, 
however, that eight d liferent species, or rather varie- 
ties, may be distinguished, and for which they have 
the following names : Pat Leah, Kroroo, A wanna, 
Mi-re, Oree, Powerro, Appeerc, Rowdoah, The 
leaf of the first, fourth, and eighth, differs from that 
of the rest ; the fourth being more sinuated, and the 
eighth having a large broad leaf, not at all sinuated. 
In the firM, also, the fruit is rather larger, and of a 
more oblong form, while in the last it is round, and 
not above half the size of the others. European ob- 
servers, however, do not seem, in general, disposed 
to recognise these as essential distinctions, although 
they admit other varieties. 

As Dampier observes, the bread-fruit is a large 
tvto, growing to the height of forty feet or nq^re. It 
is thick in the stem, and has a luxuriant foliage. The 
trunk is upright, the wood soft, smooth, and yellow* 
ish ; and wherever the tree is wounded, a glutinous 
fluid exudes. The branches form an ample head, al- 
most globular; the leaves are eighteen inches long, 
and eleven broad, resembling those of the oak, or 
the lig tree, from their dei p sinuosities. The younger 
leave*, like all the more tender plants of the tree, 
are glutinous tn the touch, 'file male-dowers are 
among the upper leaves, and the female dowers at 
the ends 4j ;’ ; 1 1 » * twig*. But it is the fruit which 
rou*litutt* the value of the plant, and this is a very 
large lam, according to botanists, with a reticulated 
surface, riscnthhng a cocoa-nut or melon in size and 
form, nine inches m length. It is filled with a white 
hu hi, menu* fibrous pulp, which becomes juicy and 
y< How wlu o liu ii mt 1 * ripe ; ami the edible portion 
lie** between the skin, which i* given, and a core in 
the <\ ntre, which i* about an inch in diameter. 

During a C'msiderable portion of the year, the 
bre.ul-fiuit utinnU the chief *u*tenancc of the Socie- 
ty Dlamler*. It is prepared after different fashions, 
and its taste depend.* in a great measure on the mode 
of pu paration. It is insipid, slightly sweet, some- 
what resembling w beaten bread mixed with Jcru.*a- 
lem artichokes, and some '•ompuri it to a cake made 
of Hour, egg, suuur, milk, and butter. In general, 
it i* cut into several pieces, and roasted or baked in 
a hole made in the ground, which is paved lound 
with large smooth stones; and then it resembles a 
boiled pntdtoc, not being so farinaceous as a good 
one, hut more so than those of ordinary quality. 

I he stones are previously heated by a fire, kindled 
mi the excavation, and the bread-fruit, being wrapped 
in a banana leaf, is laid upon them, and covered with 
loaves and hot stones. In Otahcitc, and in the 


t T *r*<1 at 
hi'iil to ; 
s»u\it * v 
tent. 


West Indian Islands, several dishes arc made of it ; Bread-fruit* 
cither by thus baking it in an oven entire, when it 
considered to equal or . surpass any kind of bread ; 
by adding water, or the milk of the cocoa nut, by 
boiling it, or forming it into a paste. This last is 
accomplished by taking the fruit before attain. ng 
com pie it* maturity, and laying it in heaps, ooseiy 
covered up w ith leaves, where it undergoes fermen- 
tation, and becomes disagreeably sweet. The core 
being then drawn out, the fruit or pulp is thrown 
into a paved excavation, and the whole covered up 
with leaves, whereon heavy stones arc laid : it un- 
dergoes a second fermentation, and becomes sour, * 
after which it will suffer, no change for a long time. 

A leaven may be thus farmed of it, which is baked 
as occasion requires. In the island of Nukalmva, 
an agreeable beverage can be obtained from it, and 
in the West Indies it can be baked like biscuit, and 
will keep nearly as long. The fruit is in greatest 
perfection about a week before beginning to ripen, 
which is easily recognised by the skin changing to a 
brownish cast, and from small granulations of the 
juice. In the West Indies, it is soft and yellow when 
ripe, and is in taste arid smell like a very ripe melon. 

Hogs, dogs, and poultry then feed on it readily. 

Besides this, the bread-fruit-tree proper, there is one 
that has been long known in India und the Eastern 
Islands, of which the fruit contains from forty to an 
hundred farinaceous seeds, in appearance resembling 
chesnuts. These when roasted or boiled are more 
grateful to many persons than the bread-fruit, and 
the negroes are very fond of them. The external 
characters of the tree are scarcely to be distinguish- 
ed from those of the other, and the chief distinction 
lies in the fruit, which attains nearly the size of that 
we have described, and is covered with prickles like 
a hedgehog. It grows from the seed with rapid ve- 
getation, and attains larger dimensions than the 
proper bread-fruit-tree. 

The natives of those islands producing this useful Its other 
vegetable, collect it without the smallest trouble ; l,w,b * 
they have only to climb the tree to gather the fruit. 

Nor is this the sole purpose to which it is converted, 
for they have a method of fabricating cloth from the 
bark; the leaves are substituted for towels, and the 
wood is employed in the construction of their boats 
and houses. A kind of cement and birdlime is also 
prepared by boiling the juice exuding from the hark 
in cocoa-nut oil. 

It appears that there are other vegetables of this Its rultiva* 
class, producing fruit of inferior quality, but ontani. 
that account receiving less attention. The l./ead- 
i’niit proper is of easy cultivation in its native soil. 

In some of the Inlands it seems an indigenous pro- 
duct, and springs from the root of old trees, without 
any cure; in others, it m quires simply to he put into 
the earth. The trees flourish with greatest luxu- 
riance on rising grounds; and it has been remuiked, 
that where the hilis of the Sandwich Islands rise al- 
most perpendicularly in a great variety of peaks, their 
steep declivities, and the deep volleys intervening, are 
covered with trees, among which the bread-fruit is 
particularly abundant. It has also bet n observed, that 
although we are accustomed to consider Otaheite as 
of the greatest fertility in this plant, the trees of 
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Hr.*u(l-fruiu the Sandwich Islands produce double the quantity 
fruit. Though nearly of the same height, the 
branches begin to shoot out much lower from the 
trunk, and with greater luxuriance. In Otaheite, 
they are propagated by suckers from the root, which 
are best transplanted in wet weather, when the 
earth forms balls around them ; then they are not 
liable to mu Her from removal. This valuable plant is 
widely diffused in the Southern and Eastern Mo, 
and it is generally found throughout the great Paci- 
fic Ocean. It grows on Amboyna, the Banda 
Islands, Timor, and the Ladrones ; but it is more 
+ specially the object of care and cultivation in the 
Marquesas, and the Friendly and Society Islands, 
where it vegetates in uncommon luxuriance and pro- 
fusion. 

Attempts to The groat utility of the bread-fruit ns an article of 
ti .implant subsistence for mankind, has, at different times, led 
\v!sMr- speculations on the possibility of naturalizing it in 
places where it is not of spontaneous growth. M. 
de Poive, the philosophic Governor of the Mauulius, 
succeeded in introducing it there, and in the Me of 
Horn bon, whither it was conveyed by M. de Sonnerat 
from L\u;on in the Philippine Islands. Being found 
in the greatest luxuriance under the same latitudes 
as the British West India Islands, and in a climate 
not dissimilar, Government deemed the transmis- 
sion of it thither, both as practicable without much 
difficulty, and as promising a future store of •subsist- 
ence for the inhabitants. An expedition was therefore 
fitted out, with particular cure, under the command 
of Captain, then Lieutenant Bligh, who sailed in the 
Bounty store ship, for the South Seas, in December 
1787. 'Phis vessel was prepared so as to receive a 
great many bread-fruit and other plants, which would 
have proved a valuable acquisition to the colonists 
of the West Indies, and some which were expected 
to succeed under the culture of the curious in Great 
Bntain. The Bounty arrived in safety at Otaheite, 
the principal place of her destination, arid took on 
board 1015 bread-fruit plants, besides a great va- 
riety of different species of other plants, and after 
remaining twenty-three weeks, which were busily 
occupied, set sail on the 4th of April 1 789* But 
it is unnecessary to say more of the expedition, 
which was rendered totally abortive by a mutiny 
ensuing three weeks subsequent to its departure; 
the cause of which still remains in obscurity. The 
Captain and eighteen udht rents were barbarously 
turned adritt in an open boat, wherein they suffered 
incredible hardships, and. after a navigation of 8600 
miles, reached the Island of Timor, having lost only 
one of their number, who was murdered by the sa- 
vages of an intermediate Island. Notwithstanding 
the unfortunate result of this voyage, the object was 
still kept in view, and a new expedition planned 
with still greater precaution than the former; and 
it has been said that his piesent Majesty, King 
George III. took u lively interest in conferring so 
important a benefit on a distant part of his people. 
Captain Bligh iiuving arrived in England, was ap- 
pointed to the command of the Providence and As- 
sistance, two vessel* specially fitted out as before ; 
and part of their complement consisted of two gar- 
deners, to take the management of the plants col- 


lected. Hie vessels sailed in Augus 17,91, reached Ripaff-ftnit 
Van Diemen’s Land in February 175>-» and anchored 
at Otaheite in February following. Merc they re- 
mained above three months, and obtained even a 
greater store of plants than formerly ; for there were 
now J281 pots and tubs, whereas the first number 
of the bread -fruil- trees, in 1789. did not exceed 887- 
Captain Bligh, in returning, made a dangerous voy- 
age through Endeavour Straits, the exploring of 
which was part of his former instructions, and an- 
chored at Coupang in the Island ot Timor, where he 
substituted many other plants for those that had 
died. lie then sailed for the West Indies, and, 
touching at St Helena, landed sonic bread-fruit 
plants, and took on board those of different species. 

The object of his voyage* was at length completed 
by reaching the Island of St Vincent’s in January 
17.98, where he committed 544 plants, of which 
388 were bread-fruit, to the care of Dr Anderson. 
Superintendent of the Botanical Garden, and substi- 
tuted for them 407 of different species, deigned for 
his Majesty’s garden ut Kevv. In the next place, 

Captain Bligh landed 0*23 plants, of which 347 were 
hrcad-fiuit, at Port Koyul in the Island of Jamaica, 
and n placed them with u farther collection for the 
King, with which he arrived in England on the 
2d of August 171)3. Five years and eight mouth* 
had thus been occupied in accomplishing the de- 
sirable ^purpose of these two expeditions. But it. 
belonged especially to Britain, by whom a fami- 
liar intercourse with the southern Islanders was first 
opened up, to effect, an object of so much import- 
ance. 

Nevertheless, some have been found inclined to 
challenge the wisdom of so difficult and expensive 
an experiment; both because the expectations of 
those who looked for an inexhaustible source of 
subsistence were not speedily realized; and be- 
cause the places the best adapted for its culture al- 
ready possess another vegetable, the plantain, which 
is much mote grateful to the negroes, for whom the 
bread-fiuil was principally designed. It has been 
argued, that the bread-fruit tree requires consider- 
able can* in cultivation, that its progress to maturity 
is slow, though in Britain it would appear extremely 
rapid. 'Ihroc years are required to reap the fruit; 
the plantain demands no care, while it p5 minces its 
crop in fifteen mouths; thus giving it a decided 
preference in the opinion of f e ('oluniet, v. ho is al- 
ways impatient for a return. Further, that wher- 
ever any vegetable, already "relished by the inhabi- 
tants of a district, is completely established, they 
will always reject what they think less agreeable. 

'These arguments have certainly had considerable 
weight ; probably, however, from not duly appreci- 
ating the difficulties attendant on such an experi- 
ment as the naturalization of plants. But were we 
to tuke a retrospect of ail the obstacles which have 
opposed the cultivation of many species of grain 
and fruits at present not uncommon in Britain, it 
would be very evident that success has resulted only 
from the most patient and laborious attention. Po- 
sitive conclusions on tins subject, are perhaps as yet 
premature. 

In the year 1777, a premium was offered by the 
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Bna'MVi the ^Bmtngemcnt of Arts and Manu- 
factures, to any individual who should bring the 
bread-fruit plant from the South Sea Islands in a 
state of vegetation to the West Indies, and the gold 
medal was awarded, in 1793, to Captain Bligh accord- 
ingly. That Society, with the laudable design of 
promoting its culture, continued to offer further pre- 
miums for the greatest number of plants raised in 
the British settlements; and in consequence a silver 
medal was awarded to Dr Anderson, Superintendent 
of the Botanical Garden at St Vincent’s in 17.98; 


Result of 
at- 
tempt}:. 




and, in 1802, the gold medal to the Honourable Jo- 
seph Robley, Governor of the Island of Tobago. 
From the course adopted by these two Cultivators, 
the history of the bread-fruit has received much elu- 
cidation, and we shall comprise it in a few observa- 
tions. 

Mr Robley received three plants from Dr Ander- 
son in June 1793, which he planted in very deep 
rich soil, and paid them every attention, in hopes of 
procuring shoots. They flourished exceedingly, 
produced fruit in 17 f}5, and continued to do so un- 
til autumn 1801, after which wo have no notices re- 
specting them. Being disappointed of obtaining 
suckers, Mr Robley applied to Dr Anderson, who ad- 
vised him to lay bare some of the uppermost roots, 
anil to wound them very deeply ; and having follow- 
ed these directions in October 1800, they almost im- 
mediately began to put forth shoots in abundance. 
In December, 120 fine plants were thus obtained, 
which Mr Robley placed in baskets containing about 
a gallon of good rich loose soil, and deposited them 
in the shade, in the vicinity of water. With this ice- 
men t also they were refreshed when the weathei$fe- 
quired it. Baskets were preferred to pots for the 

J jlants, from being lighter and more e;isily removed. 
Likewise, because when deposited in the place where 
they were ultimately to remain, the baskets would 
speedily rot, and not repress the growth of the plant, 
which would then extend its roots. European Culti- 
vators would do well to attend to the beneficial use 


of baskets, for it too often happens that a tender plant 
is wounded in removing it from a pot, or that the 
earth surrounding it i»s so deranged and displaced, 
that no subsequent care can preserve it from destruc- 
tion. Encouraged by the successful issue of these 
previous experiments, Mr Robley prepared a point of 
land of loose sandy soil, bounded by a salt lagoon 
and the sea, for receiving a large plantation. When 
the tide filled, brackish water was to be found every- 
where at the depth of two feet and a half from the 
surface ; but it bad been observed in some of the 


South Sea Islands, that bread-fruit- trees grew in 
full vigour, though brackish water bathed their roots, 
and the point was otherwise defended from the en- 
croachments of the sea by an artificial bank. The 
land being ploughed and harrowed twice, was divided 
into beds stretching across from the sea to the la- 
goon ; the beds were 27 feet in breadth, and the 
plants put into the earth in the middle of each, 
and exactly at the distance of 27 feet asunder 
— thus leaving a large space for their vegeta- 
tion. Mr Robley s expectations were not disappoint- 
ed. In August 1801, he had 153 plants in a flou- 
rishing condition ; and, prosecuting the object still 


farther, ho had, in the course of the subsequent Bread-finlt. 

year, 871 on the point of land, of which no less than 

8 19 plants were in a flourishing, and some of them 

in a productive state. He transmitted specimens of 

the fruit to England preserved in vinegar, as it will 

not keep above two days after being taken from the 

tree ; as also of the dried leaves and blossom. Other 


correspondents, nearly about the same time, sent spe- 
cimens of cakes made from the bread-fruit converted 


to flour, which were extremely well flavoured ; and it 
seemed that a dry nutritious food, resembling Tapi- 
oca in appearance and quality, might be prepared 
from it. The vegetation of this plant is very rapid. 
Ten of those committed to the care of Dr Anderson, 
in 1795, were about two feet high, and half an inch 
in diameter ; and he observed, that, in the year 1798, 
most of the trees in (he Botanical Garden at St Vin- 


cent's were above 30 feet high, and the stem two feet 
above the ground was from three feet to three and a 
half in circumference. From the remarks he was 


enabled to make in this interval on the varieties of 


the tree in the Botanical Garden, it appeared that 
the fruit came out in succession during the greater 
part of the year, but less of it between November 
and March than at any other time. The number 
produced by a stogie tree was very great, being often 
in clusters of five and six, and bending the lower 
branches to the ground. According to the different 
varieties, the fruit was of various shapes and sizes, 
weighing from four to ten pounds, sonic smooth, 
others rough and tubcrculatcd. When taken from 
the tree before maturity, the juice appeared of the 
consistence and colour of milk, and in taste some- 
what similar. It issued for above ten minutes in an 


uninterrupted stream, and thickened into u glutinous 
and adhesive substance. Three months were requir- 
ed to bring the fruit to perfection, which, as above 
remarked, is about a week before it begins to ripen. 
Besides the Otahcitan bread-fruit, Captain Bligh left 
some of the East India bread-fruit in the Botanical 


Garden. But this provecj of infinitely inferior qua- 
lify, and a very indifferent substitute for it. It was 
ill- shaped, of a soft pulpy substance, and, like the 
other, w anting seeds, and propagating itself by suck- 
ers springing from the root. 

A species of fruit, bearing considerable analogy to Hrrad-fniit 
those above described, is found on the Nicobar «fffm Ni«o- 
I glands, but wo are unacquainted with the degree bar 
of attention it has received, cither for the purpose of 
illustrating its natural history, or for economical uses. 

It is not less beneficial, however, to the natives. The 
tree producing this fruit vegetates promiscuously 
with others in the woods, but preferring a In. mid 
soil. Its trunk is straight, thirty or thirty-five feet 
in height, and from ten inches to two feet in circum- 
ference. The roots spring, from it above the sur- 
face, and do not penetrate deep into the earth. The 
leaves are disposed like the large calyx of a flower; 
they are three feet long and four inches broad, of a 
dark green hue and tenacious substance. A long 
time elapses before the tree produces fruit, not less 
than about the period of human life. It then forms 
at the bottom of the leaves, from which it proceeds 
as it is enlarged, and, when nearly ripe, it changes 
from green to yellowish colour. This is the proper 
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Bre<i<Hmit period for gathering it, when its weight is between 
lireak- ftru * ^ pounds. The exterior surface is cut off, and 
W a»n. the fruit is boiled in earthen pots covered with h aves, 
during several hours, on a slow fire ; when, becom- 
ing soft and friable, tile preparation is sufficient, and 
the fruit is then exposed to the air, and is next form- 
ed into a mass not unlike maize, cither in taste or 
colour. It may be preserved a long time, but expo- 
sure to the atmosphere occasions acidity. The plant 
producing this fruit, however, is not of the same ge- 
nus as those above described, although its fruit is 
converted to similar uses, but is rather a kind of 
palm which it might be useful to naturalize in the 
eastern possessions of Britain. (s.) 

BREAKWATER, is any obstruction of wood, 
stone, or other material, as a boom or raft of wood, 
sunken vessels, Ac., placed before the entrance of a 
port or harbour; or, any projection from the land 
into the sea, as a pier, mole or jetty, so placed as to 
break the force of the waves, and prevent their 
action on ships and vessels lying at. anchor within 
thorn. Thus, the piers of the ancient Firauift and of 
Rhodes ; the moles of Naples, Genoa, and Castella- 
mare ; the piers of Ramsgate, Margate, Folkstonc, 
Howth, and the wooden-dike do Rich lieu, thrown 
across the port of Rochelle, may all be denominated 
Breahvatrrs. In French it is sometimes called 
Bat Ire d 9 Eau ; a name which appears to have been 
applied to the mole at Tangier, a work com- 
menced in 17<kS, under t lie direction of Lord Ti- 
viot, Sir J. Lawson, and Sir Hugh Cholmley, and 
finished, or rather discontinued, in 177b‘> after 
having cost this nation the sum of L 2 Kt,8f)7» 
5s. 4 Ad. The term Breakwater* however, has, of 
late years, been considered as more peculiarly ap- 
propriate to large insulated dikes of stone, whether 
of regular masonry or sunk promiscuously in rough 
masses, so placed, as to form an artificial island 
across the mouth of an open roadstead, and thereby, 
from obstructing and breaking the waves of the sea, 
to convert a dangerous, anchorage into a safe and 
commodious harbour for the reception of ships of 
war or merchantmen. 

Of thin description of dike, for creating an artifi- 
cial harbour on a grand scale, lit for the reception of 
ships of war of the largest class, there are two re- 
markable examples in the Breakwater of Cherbourg 
and that of Plymouth, — the one after thirty years of 
almost uninterrupted labour still very far from "being 
completed ; the other, in the course of about four 
years, in a much more forward state, and if neces- 
sary, cupablo of being completed in the course of 
two years. 

Break- Brf.akwa it.r of Cherbourg. In INI. de Cessarl’i 

water of Description dvs Traranx H i/draulicpies , will be 
Cherbourg. f 0UI1( j a very minute and laborious detail of all the 
preparatory operations, the progress and the expence 
of constructing the Breakwater of Cherbourg, up 
to the period of the Revolution. But the history of 
this great undertaking is summarily stated in a re- 
port made to the National Assembly in 17J)L by M. 

' de Curt, in the name of its Committee of Marine, 

concerning the Marine Establishment of Cherbourg. 
-Its History. It had always been a source of considerable an- 
noyance to the French (and more particularly since 
the demolition of the works and basin of Dunkirk, 


which cost them more regret than, the useless ^ . x* Hm*. 

pensive projects for that port over could bo worth), tf »r. 
that while the whole line of their coast, bordcrin^ 
on the English Channel, presented only sandy 
Fiores with shallow wafer, or an iron bound coast 
bristled with rocks, Nature had lavished on their 
'* eternal rival*' of the opposite coast, the incab u- 
luble advantages of a succession of deep und com- 
modious harbours, or of safe and extensive road- 
steads, inviting their possessors to commerce and 
navigation, and placing in their grasp “ the teenne 
and the sovereignty of the soas/* M. Curt ob- 
serves, that “ the misfortunes oi I a Hogue, which all 
the talents of Tourville could not prevent, taught 
Louis XIV., that, in completing the defence of his 
frontiers by land, he had too much neglected his 
frontiers on the sea ; that this great prince, however, 
profiting by experience, soon discovered that Eng- 
land owed the superiority of her marine to the mili- 
tary establishments which she possessed in the Chan- 
nel.*’ With a view of securing to Franco similar 
advantages, the Marechal de Vauban was directed* 
to visit, the coasts of Normandy, for the purpose of* 
adopting measures for placing in security, against 
hostile attac ks, all such bays, harbours, and inlets, as 
were favourable for the disembarkation of troops; 
and to furnish plans of such works us he might judge 
tc. be necessary, not only for military, but for naval 
purposes. Among other projects, be reported that 
the roadstead of Cherbourg possessed the means of 
attack, of* defence, and of protection ; that it was 
vexy capable of exerting an influence on maritime 
war, and in their commercial relations with the 
itfcfthcrn powers; that it was the spot on which the 
bead -quarters should be established on the coast of 
the Channel ; and, in short, that it was a central ad- 
vance post with regard to England. He moreover 
reported, that it might be made a port for the safe 
retreat of a squadron crippled by stormy weather, 
or beaten by an enemy, or even for the reception of 
a victorious fleet with its prizes. By thus convert- 
ing the present, exposed roadstead of Cherbourg into 
a safe and protected anchorage for a fleet of men of 

war, France, he said, would be able to watch the 
motion's of England ; to oblige her at all times to 
keep a corresponding fleet in the Channel ; and to 
menace her shores with imasion of which she at all 
times stood so much in dread. 

Opinions, however, being divided between the ad- 
vantages of La Hogue and Cherbourg, Louis XVI., 
•iinmcdiaU ly after the conclusion of the American 
War, issued his directions to M. de Castries, Secre- 
tary of State for the Marine, to appoint a special 
commission, lo consider and report which of these 
tw’o roadsteads combined the most advantages, and 

was, in all respects, preferable for constructing a 
port and naval arsenal capable of receiving and 
equipping from 80 to 100 vessels of war of diflV rent 
descriptions. The Commissioners had little hesita- 
tion in deciding upon Cherbourg, because., by means 
of a Breakwater, it would be capable not only of ad- 
mitting a fleet to ride securely at anchor when thus 
sheltered bom the sea, but also of affording them 
protection against any attempt of an enemy. It was 
added, that Cherbourg was an admirable place for 
watching l'ortsmoutii, without appearing to have 
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on??recol!cctJl what an excellent anchorage Spit- a depth of 40 to 42 feet of water at the lowest chb, 
head was for watching Cherbourg, anti the closing up the entrance ol* the port of Ho- 

Directions were accordingly given to M. dc Caux, chelle, which is only 740 toises in length, and the 
Commanding Officer of Engineers at Cherbourg, depth of water only five or six toises. 4. That the 
to commence, as a preparatory measure, with the upper part of the projected dike, being exposed to 
construction of a fort on the Island of Pclce. and the violent action of the sea, the stability of that 


another on Du Ilonict, according to plans given 
in by Vauban in 1 f>79 i by these works the road- 
stead would be flanked on the right and left. The 
interval, however, being found too great to afford 
sufficient protection to all the .diips that might re- 
quire to be anchored in the roadstead, M. de Caux 
presented a plan to the Minister at Uar for con- 
structing an intermediate fort in the sea, which 
should be cascmnted, and suficicntiy large to ccu- 
tain all the buildings necessary for a garrison. Tin; 
run rounding walls were proponed to be sunk in c\.is- 
f-ons of fiOOO fee t square at the base, and :V2 feet 
high. The top of the platform was to be .SO feet 
high bom the bottom of the sea, and the area of its 
surface 10'iU square lo'-e*. Tins p' -n. ho.’, ever, wa« 
not considered to give sinhekut shelter to a tleet 
from the winds i r,d waves, and new projects were 
called for by the GovcrnnuT.t. 

In 1777* M. de la lhetouoieio, Capitaino deVais- 
>eau, one of the lommksiiMj.v- w!io had boon named 
«o npmt on the com] amative merits of the ivvoiond- 
. tends of Cherbourg mid La Hogee, had adore »ed 
-i memorial to the Minister of Marine, in which he 
i * initiated, at great length, on the numejous advan- 
tages held out by the former, and parrindenv with 
regard to the secuiity of the anjhorage. He pro- 
posed to construct, at the distance ol' n league in the 
■»ca, a stone dike of 2000 toises in length, leaving 
time open passages imo the roadstead it w,i* in- 
tended to cover; one in the middle, and one ar each 
extremity. This dii e, 'ikt that which was sunk ho- 
lme Koelielle, w .is pr>*|ji>s(.o to have as ils nucleus 
a number of ships /!i«n v It i* mtisomy, flouted off 
and sunk in proper Ml ua lions, and afterwards to In- 
cased with large sunken i-tonos, to the height o! 70 
feel above the bottom of the sea. The reason as- 
signed for sinking the stone vessels was the suppn'i- 
L«»n that an under current might, cause so inueli 
motion at the bottom of the us would derange 
the level, and wo;k a wax the loose stones; *r> little 
appear* at that time to have been known of the in- 
civasing tranquillity of the waves of the sea, in pro- 
poition to the increasing depth of water. 

On this plan the commissioners observed, (. That 
in order to construct a dike of 20«M» toises in length, 
w it h .‘loping aides propoi tioned to its height, theic 
would be required so gn *it a tjiimber of old ship* a- 
could hardly be collected in a! 1 France in Jo ■; tlian 
Ten years; and, if pure). a- cd front ibreigiie< <, tin.- 
t xpnice would be enormous, 2. 'fliat tin* n.**cm- 
bhng and employing the noeotsary number of sea- 
men would be next to impo-siblc, but, if possible, 
highly impolitic, when, just, at the close of a mari- 
time war, commerce felt a pressing want of their scr- 
vi< c< ; whereas it might be practicable, and would he 
.* dwnUag'-ous, to employ the military for '•nine time 
bitoie disbanding them. That no comparison 
w ould hold good between the roadstead of Cher- 
bourg with an opening to the tea of 3000 toises, and 
vox*, ii. pakt «. 


part could not be depended on ; ami besides, a dike 
covered at high spring-tides with IS feet water w ould 
not fulfil the two indispensable conditions — smooth 
water, and protection against an enemy. Those ar- 
guments were deemed conclusive, arid the plan of 
Mr de la Bretonnicre was abandoned. 

In 17S1, M. de Ccssart, Inspector-General of 
Bridges and Embankments, received directions to 
prepare a plan that should cover a fleet of SO to 
100 ships of wav in the roadstead of Cherbourg, from 
the attack of an enemy, and protect them against 
the elements. M. de Ccssart was fully aware that, to 
rune a harrier in front of this roadstead, and in the 
middle of the sea, capable of resisting the impetuosi- 
ty of the wavc.v, and repelling the enterprises of the 
cm my, u.,* no easy task. “ Nothing,” say* he. ‘ * that 
1 had ever performed, or that l had cvei read of, in an- 
i ient or modern history, appeared to mu to bo worthy 
of being placed in comparison with the grandeur of 
this project .** He suggested, as the preferable and only 
mode of ae-averi »g the purpose of producing smooth 
water in the roadstead, that, in the place of one con- 
tinued dike or mole, a number of large masses, se- 
parated from each other, of a circular form, with au 
elevation greatly inclined, .should be ‘iibstitufed , in 
short, a series of truncated t one*, which, touching- 
each other at their lanes, might present to the sea at 
the surface, alternate obstacle** and openings, and 
thus interrupt ami break down the wave* previous 
to their entering the harbour. lie also considered 
that, as these opening* at the sort ace would not <x- 
cied 72 feet, a sujfi« ient bami r would he formed 
against the parage of an enemy V vessel ; and that, 
if* n *ec>sai) * in time of* war, it might be rendered 
Mill more secure by placing strong chains of iron 
across the intervals. It was proposed to construct 
these conical eabsons, of wood, the number of which 
to cover a front of 2000 toises would amount to JJO, 
which, at ;»(io,<)oo livres for each com*, would cause 
a total expenee of ;;‘J, 100,000 for the whole. The 
number, however, was afterwards reduced to 0*4, 
and the time estimated for completing tin- work I % 

\ ears. Each cone was to he 1,70 feet in diameter at 
the base*, and 0*0 feet in diameter at the top, and 
from 0*0 to 70 feet in heighth, the depth of water 
.it spring-tides, in the line in which tiiev were intend- 
ed to be .sunk, varying liom about ,‘»0* to 70 t'oet. 
They were proposed to he sunk without any bottoms 
in them, by which tin upward resistance of the water 
acting on a ba*e tvlm»e surface was tonal to 
17,(>7S square lei.t, would be avoided. Tlic cai.—niis 
floated off by ca-k>, attached to tk.cir mnor and outer 
circumference, being towed to tin- spot where tiny 
were destined to be sunk, were then to he filli d with 
stones to the top.-, and lelt for a while to settle; 
after which the upper p«ut. commencing with the 
line of’ low water, w.e* to he built with masonry laid 
in pozzol.mn, and encased with .stums o/’granite. 

This plan of u stone dike or Breakwater being 
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laid in detail before the Minister of Marine, it was 
doomed proper, on a subject so entirely novel, and of 
* such great national importance, to consult the ablest 
men in France, before any stops should be taken for 
carrying it into execution. The details were ac- 
cordingly submitted to the four commissioners, M. 
de lforda, a naval oHitvr and Member of the Acade- 
my of Sciences ; Al. dr Fleurieu, Capitaine de Vais- 
scuu, and Director of Forts and Naval Arsenals, 
afterwards Minister of Marine; M. lYronnct, Mem- 
ber of the Academy of Sciences, Chief Engineer of 
Bridges and Kmbunkments ; and M. de Clie/.y, In- 
spector and Director of the School of Engineers. 
They recommended that, in the fir-t instance, ail 
experimental cone should be constructed, and float- 
ed off. Instead, however, of fit) feet in height, the 
cone made at Havre was only 36’ feet ; the circum- 
ference of its base 17- feet, and having a slope of (>() 
degrees; the upper ciminifereuec was .'..‘ip feet. 
Within the exterior cone, and at the distance of 5 
fe( l t. 10 inches from it, was an interior and concentric 
cone, hound together by beams of wood, pointing to 
the common centre, each being the section of the 
radius. The frame of each cone was composed of 
80 large upright beams, 24 feet long and 1 foot 
square. On these were erected SO more, of 1 Y feet 
in length, making in the whole *120 of these large 
uprights ; the machine was then planked, hooped, 
and firmly fixed together with iron bolts. 

The cone at Havre being completed, the next 
operation was to tow it off to the particular spot 
where it was to be sunk. Being open at the bottom, 
it was found necessary to attach to the lower circum- 
ference 2X1 large casks, part to the exterior and part 
to the interior cone ; besides 50 casks, attac hed by 
lines of equal lengths, from the bottom of the inner 
circle, to flout towards the centre, and thus assist iri 
keeping it upright and steady. It was easy enough, 
by those means, to Heat off a vessel of this kind. M. 
de C'essart observes that the force of 7200 pounds 
produced by a capstan, was found sufficient to draw 
it on the water, to a distance* equal to the length of 
its own diameter, or about 25 toiscs, in two minutes. 

“ The success of the experiment made at Havre/ 1 
says M. Curt, “ had inspired such veneration for the 
conical caissons, that those persons who had been 
most disposed to object to the plan, w f cre now oblig- 
ed to bo silent." Thu result of the experiment at 
once decided the Government to commence opera- 
tions at Cherbourg. :M. do Ccssart was appointed 
director of the works, with four Engineers to assist 
him. A permanent council, consisting of Command- 
ers in Chief, Directors, Engineers, & r c. was ordered 
to reside, for six summer months, at Cherbourg, and 
the other six in Paris; and a considerable body of 


vessels, which were to be employed^ in transposing Brcak- 
tbe stones from thence by sea. water^ 

On the 6th June 1781s the first cone w'as floated ' 
off and sunk, and the second on the 7th July follow- 
ing, in presence of 10,000 spectators, assembled on 
the shores and quays of Cherbourg ; but before the 
cavity of the latter could be filled with stones, a 
storm, in the month of August, winch continued 
five days, entirely demolished the upper part of this 
cone. In the course of this summer the quantity of 
stones sunk within the cavities of the two cones, 
outside their bases, and in the intermediate space, 
amounted to 1*6*00 cubic to isos, or about 05,000 tons. 

In 178.5, throe mure cones were completed and 
sunk at irregular intervals ; and, at the end of that 
year, the quantity sunk amounted to 17*767 cubic 
t oiscs, or about 250,000 tons. In l?8(i, five addi- 
tional cones were computed and sunk; one of them 
in presence of the King; and the quantity of stones 
thrown within them, and deposited on tin* dike con- 
necting the cones, amounted, at the end of this year, 
to 42,81)2 cubic toiscs, or 600,000 tons. In 1787, 
five more cones were sunk and filled with stones, 
making, in the whole, fifteen ; and the distance be- 
tween the first and fifteenth cone was 1203 toiscs, 
and the quantity of stones deposited within these 
cones and the connecting dike, at the end of this 
year, amounted to 7 1 ,/>S A cubic toiscs, or more than 
1,000,000 tons. The violent gales of wind that were 
frequent in November and December, carried away 
all the upper parts of the five cone* which were 
sunk this year. In 17 88. three more were sunk, hut 
the upper parts of the first two were carried away 
ns the others had been; the height of the third was, 
therefore, reduced, so as to he, when sunk, on a 
level with low water; but this cone was upset and 
soon went to pieces. 

The enormous expence, and the delay that had 
been occasioned in completing and sinking these 
eighteen cones, exhausted the patience of the Govern, 
ment, so that, in the following year, 178.0, it caused 
the three cones, then on the building slips, to he 
sold for whatever they would fetch. 

The total quantity of stone that was sunk within 
the cones, and on the intermediate dike, from the 
year 1781 to the end of December 1 7f>0, being 
seven years amounted to .'m 3,85.0 cubic toiscs, or 
about a, .'100,000 tons. 

These 18 cones being surd at irregular durances 
from each other, some being 25 toiscs, and others 
at 800 toiscs from centre to centre, occupied a line 
of 1.0 »0 toiscs in length. The distance of the first 
cone from the Island PeKe, on the east, was 510, 
and of flie eighteenth to Fort Querquevillc on the 
west 1200 toiscs; so that the whole entrance or 


troops were marched down to the neighbourhood, to 
furnish a competent number of artificers and labour- 
ers, to be employed on this great national undertaking. 

In 1788, the buildings were commenced for lodg- 
ing the principal officers of the civil and military de- 
partments, and their respective establishments ; a 
naval yard marked out and inclosed, — roads of com- 
munication opened with the forts, — and at Becquct, 
about a league to the eastward of Cherbourg, a small 
liarbour was dug out for the reception of about 80 


. opening of the roadstead of Cherbourg was original- 
ly 3(i60 toises, more than one-half of w hich was now 
imperfectly covered by the breakwater. 

The expence of this great undertaking w'as not, 
we suspect, accurately known, and could not. proba- 
bly, be? ascertained. M. de Ccssart estimates the 
eighteen cones alone, at 6,231,407 livres, or about 
JL. 260.000 ; and the total expence incurred between 
the 1st April 1783 and the 1st January 1791, he 
states as under; 
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The value of the materials jf the 
cones 

The value of the workmanship 
The conveyance and sinking of 


stones - " t 

Incidental expences lor buildings, 
magazines, #c. 

Contingent cxpenocs 


Livros. 

fi,4 Cr,s 69 9 
1 > 6 ( 30,560 9 

14 , 880,074 2 

2 , 359,489 5 
395 , 926 * 13 


6 

9 

5 

0 

4 


Making the general total 511,658,420 0 0 

or I,. 900,000 Sterling. In this estimate the extra 
pay lo the troops and seamen employed, would not 
appear to be included ; for M. de Curt, in his re- 
port to the National Assembly, states the total ex- 
pence to have amounted to 32,000,000 livres, or 
L. 1,300,000 Sterling ; and that a farther sum would 
be required of 879,648 livres, to bring the top of the 
dike to an uniform height, namely, a little above the 
level of the surface, at low water, of ordinary tides. 

The number of people employed was prodigious. 
To enable M. de Cessart to complete and sink five 
cones u-ycar, he found it necessary to employ 250 
carpenters, 30 blacksmiths, 200 stone-hewers, and 
200 masons,— in all 680 artificers. The number of 
quarry m on, and others, employed in transporting 
174,720 cubic toiscs of stone for the 64 cones ori- 
ginally intended, or 13,630 yearly, was estimated at 
400 Workmen, 100 horses, 30 drivers, 24 chouses- 
mar ccs, each carrying seven cubic, toises, or about 
98 tons, with 100 seamen; making an aggregate, for 
this service, of 526 men, and for the whole operation 
from 1200 to 1500 artificers and labourers, to which 
were actually su pci-added about 3000 soldiers. 

A very considerable part of the expence might 
have been saved by dispensing altogether with the 
cones, all of which burst, as might have been ex- 
pected from the superincumbent weight of a deep co- 
lumn of water, pressing the stones within against 
their sides. The J)tlv cone, which was sunk iu 1?«6, 
went to pieces in 1 800, alter standing fourteen years ; 
another reached the duration of five years ; six re- 
mained on an o\crage about four years; aud all the 
rest went in pieces within a year irom the time of 
their being sunk. 

The failure of the cones, and the breaking out of 
the Revolution, put an entire stop, for some time, to 
all operations at Cherbourg. The attention, how- 
ever, of the National Assembly was speedily called 
to what they considered to be an object of great na- 
tional importance. Jn 1791 they directed their 
Committee for the Marine to make out a detailed 
report of the operations that had already been car- 
ried on. On this report being given in by M. de 
Curt, in the name of the Committee, it was read and 
approved by the Assembly, and funds to a certain 
extent decreed, to complete the undertaking on a 
new plan proposed by lu. de Cessart. The principal 
feature of this plan was ?hat of casing over the sur- 
face of the dike as it then stood with large blocks 
of stone ; and to carry the height of the breakwater 
along the whole of its extent, so far above the high 
water mark of spring-tides, as to render it capable of 
receiving batteries on the summit, at the middle, and 
at the two extremities. 


The slope of the side next to the roadstead was Break- 
found on examination to sustain itself unaltered at 
an angle of 45 degrees, but the slope on the side 
next to the sea, whose base was three for one of 
height, had given way to the depth of fourteen feet 
below the low water mark ; and the materials being 
composed of small stones, were washed away, and 
had formed themselves into a prolonged slope of 
one foot only in height for ten feet of base, which 
was therefore concluded to be the naturul slope made 
by the sea when acting upon a shingly shore ; a 
Conclusion, however, too vague to be correct., as the 
slope occasioned by the action of the sea must de- 
pend on the nature of the materials against which it 
acts, and the force and direction of the acting 
power. A sandy beach, for instance, has invariably 
the most gradual slope, gravel the next, shingles tho 
next, and large masses of rock or stone, the most pre- 
cipitous. At the present time, the stones of the 
breakwater, by constant friction, have worn away 
the sharp angles, and it has been found that the 
base on the side next to the sea is on the average 
fully eleven for one of perpendicular height. 

It was proponed, therefore, to cover the side with 
a coating of stone 12 feet thick, to consist of block* 
of 12, 15, 20, and 30 cubic fast, or from one to two 
tons each, which casing was to be carried to the 
height of 12 feet above the high water mark of the 
highest spring-tides ; the size of the stones to in- 
crease towards the summit, so as to be capable of 
resisting the percussion of the waves, v Inch is there 
the strongest. It was calculated that this covering 
of 12 feet thick on both sides would require for 
each toiso in length 70 cubic toises of stone, and 
that the whole length of the dike would consequent- 
ly require 136,500 cubic toises, which, by deducting 
for the vacant spaces between the stones, would bo 
reduced to 113,750 cubic toises of stone, or about 
one million and a half of tons. It was farther cal- 
culated, that the expence of quarrying, the transport 
to the quays, the loading, conveyance, discharging 
machinery, together with the commissioners, clerks, 

&c. would cost for each cubic toise deposited on the 
dike the sum of 55 livres, which for 113,750 cubic 
toises, would amount to 6,256,250 livres, and, adding 
. for contingencies 600,000 livres, the total estimate 
amounted to 6,856,250 livres. 

The machinery employed for thus casing the 
breakwater may be seen in Plate XXXVII., in which, 

Fig. 1. Represents a section of a lighter on which 
it is erected. 

AZX is an elevated deck or platform. 

Y, three rollers of six inches diameter. 

TK, two beams or sheers, moving on trunnions in 
grooves at T. 

S, hooks to hold the sheers at the proper angle of 
inclination. 

L, the axle of the windlass or wheels B, round 
which the rope of the pullies passes. The wheels 
are 12 feet in diameter. 

Fig. 2. A chasse-rnarfe laden with blocks of stone. 

E, the block and its hook laying hold of an iron 
chain round a stone. 

F, the stone hoisted to the platform AZ, (fig. 1 .) 
when the brace is unhooked at S ; the hoisting con- 
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Bvcn k- tinuod until the summit K of the sheers h brought 
"Htcr. t0 v, when they rest against the frame which sup- 
ports the windlass; the stone F is then lowered upon 
the rollers as at M, from whence it is pushed for- 
ward by men to the inclined plane, olF which it is 
rolled into the wuter upon the side of the dike. 

It. was calculated that, by employing a certain 
number of these machines, 34,0<)0 toiscs might be 
deported in one } car, reckoning only six working 
months, or 5h'8‘2 toiscs per month, or that 487 su- 
perficial toiscs of the dike might be covered in one sea- 
son, and the whole completed in four years. Very little 
progress, however, had been made at the commence- 
ment of the war in IH03. At that period the centre of 
the dike only hat! been brought above the high water 
murk, in which was placed abattm and a small garri- 
son of soldiers, the whole of which were swept away 
by a heavy sea, occasioned by u tremendous gale of 
wind in the year 180<). when all the buildings which 
had been erected on this part of the breakwater, the 
men, women, and children which composed the gar- 
rison, together with several workmen, were washed 
away ; at the same time, two sloops of war in the 
roadstead were driven on shore, and dashed in pieces. 
This disaster was such as might have been expected. 
The effect of sinking large stones upon the small 
ones, already rounded by constant attrition, could 
not be otherwise ; the latter acting as so many rol- 
lers, carried out the former even beyond the t \l re- 
nt ity of the base, to which the breakwater had natu- 
rally been brought by the action of the sea. 

At present snudl spots only are visible above the 
surface of the sea at low water of spring-tides, and 
no where such spots exceed three feet in height ; the 
intermediate spaces are from 3 to 1.5 feet below the 
surface; and, taking the average, the whole dike, 
from one end to the other, may be about four feet 
below the surface of low water at the spring-tides. 
Near the middle, however, there is about 100 yards 
where the height rises to IS or *>0 feet above high 
w ater, but it exhibits only a shapeless mass of ruins. 
In one spot a large heap of stones lias been accumu- 
lated, as if to try how much weight might safely be 
trusted upon it, before the attempt be made to re- 
build the fort. The largest of the stones in this mass 
may be about four tons, and they descend to the 
size of £00 or 300 pounds. 

Of the remainder of the dike, very few parts are 
visible at low water; ami, at this moment, the great- 
er part is four feel below the surface of low water ; 
it is, sufficiently high, however, to break the force of 
the waves, and to make the port of Cherbourg a sate an- 
chorage in some w inds for about 40 sail of the line. 

On the renewal of the war, after the rupture of 
the treaty of Amiens, Bonaparte began to bestow a 
greater share of attention cm the navy of France ; and 
though, for a time, the unparalleled victory of Tra- 
falgar checked his efforts, it did not. induce him to 
abandon them. I lh. plans wore vast, and, at the pe- 
riod of his fall, were in rapid progress towards their 
. ■*' completion, lie had determined on a fleet of £00 
sail of the line, and the noble port of Antwerp 
gave him every facility for ship-building. For the 
better security in forming a junction of his two great 
Hitts of Brest and Antwerp, Cherbourg now became 
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more valuable, as a convenient port Ol 
of incident; but it Imd no dock-yard, nor means of wa trr . 
giving to a ship a large refft or repair. I It* might have 
thought too, as wo believe most of our naval officers 
do, that a licet of ships, riding at anchor behind the 
breakwater, are easily attackable by fire-ships, as the 
same wind which carries a vessel in at one entrance 
will carry her out at the other, and the course would 
lie directly through the centre of the fleet at anchor. 
Besides, it might he possible, in certain winds, under 
the lee of the centre part, of the breakwater, to bom- 
bard a licet at anchor in the roadstead within it. 

lie determined, therefore, to establish a large 
dock-yard at Cherbourg, not merely for repairing, 
but also for the construction of the largest class of 
ships of war; to dig abasia that should contain .50 
or 1)0 sail of the line; to construct dry-docks and 
slips for building and repairing, and to make it a 
naval port of the first rank. In 1813, this basin was 
completed at an expence, as Bonaparte is said to have 
asserted when on board tile Northumberland, and 
which has since been confirmed, of L. 3,000,000 Ster- 
ling. A wet-dock of the same magnitude, commu- 
nicating with it, was then commenced, and is now in 
progress. 

The only description that wc have been able to 
fine 1 in print of this great work, which took ten vear* 
incurring into execution, is contained in a short 
letter from M. Pierre- Aime Lair, Secretary tor the 
Society of Agriculture and Commerce of Caen, who 
was present at the ceremony of opening and conse- 
crating the great basin, in presence of the Fmprcss 
Maria Louisa, the £7tli August J813. He describes 
this basin to lie excavated out of a rock of granite 
schist, or gneis, the density and hardness of whit h 
increased as the workmen descended from the sur- 
face* He compares it to an immense trough dug 
out of a single stone, and capable of containing many 
millions of cubic feet of water. Wo now know, how- 
ever, that Mr Lair is mistaken; that it is not one 
mass of rock, but rock and gravel mixed; that 
the whole of the sides arc cased with a well con- 
structed wall of red granite; and that a noble quay, 
built of the same material, mid extending between 
the two forts of Galot and Hornet, separates the ba- 
,sin and wet-dock from the sc u 

The dimensions of the new basin he staVs to be 
about <)00 feet in length by 7*20 in width, and the 
average depth 55 feet from tl; * tdge of the quay; 
and as this *'dgc is five feet above the high water 
mark of the equinoctial spring-tides, the depth of 
water in the basin is then 50 feet, and the mass of 
w ater, after making allowance for a slope of the solid 
sides inward in an angle of 45° from the height of 
about £5 feet, amounts to about 30 millions of cubic 
feet ; and that it is calculated to contain about 30 
sail of the line. Wc have reason to think that it is 
considerably larger; about 1 000 feet by 770 feet, and 
consequently contains u .surface of about 18 acres*, 
which, at three pir acre, will contain 54 sail of the 
line, and the adjoining wet-dock, when finished, an 
equal number. The latter is at this time about two- 
thirds completed, and from 300 to 400 men are em- 
ployed in blasting the rock and building granite walls. 

The dike or breakwater seems to be abandoned; tl»r 
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worift having lofgbcen stopped, ond tiic stone ves- 
sola going rapidly to decay. Thfc French officers 
say, indeed, tiiat it has occasioned the* roadstead to 
become shallower, by the deposition of sand that 1ms 
taken place. 

The entrance canal leading from the outer har- 
bour into the basin is at right angles to the latter, and 
its direction ENE. Its dimensions are as under : 

Feet. Id. 

Width between the two moles in the direc- 
tion of their axis, - - 1.06 8 

Width at its opening into the basin, 308 8 

Length from the axis of the moles or piers 

to the line of wall forming the side of the 

basin, " - - 274 0 

The basin, having no gates, is said to be excavat- 
ed to the depth of nine feet below the bottom of the 
canal, the former having, as before mentioned, 50 feet 
water, and the latter only 41 at high spring-tides, 
which, as they ebb 20 feet, would leave only 21 feet 
in the passage or canal at low water. This inequali- 
ty* wo presume, is intended to* keep the ships afloat 
in the basin at low Hater, when the depth in the 
canal is not sufficient for that purpose; but after so 
much cxpence incurred in digging the basin, one 
would suppose a little more might have been ex- 
pended in digging the canal to the same depth, so 
as to let ship-s pass into and out of the basin in all 
states of the tide ; an advantage of the utmost im- 
portance for speedily securing their ships in the 
basin, when in danger of an attack from the enemy 
in the roadstead, or of speedily putting to sea and 
escaping the vigilance of a blockading squadron. 
No reason is assigned for having the basin without 
gates; but we suspect that Mr Lair is again mis- 
taken, and that the passage has depth of water suf- 
ficient fur ships of the largest class to run into the 
basin at all times of the tide. But even here they 
do not lie in safety ; for the wide entrance lacing the 
NE. is covered only in that direction by the Isle 
Be lee, so that the water in the basin partakes of the 
.swell in the road, which is sometimes so great as to 
make it necessary to apply 10 or 12 cables to hold 
ships steady in the basin. 

Another serious inconvenience is likely to arise from 
this particular construction of the basin. Whatever 
silt or mud is curried in by the tides must he depo- 
sited there, and cannot possibly escape. The quan- 
tity is probably not very great in the water of the 
Channel opposite to Cherbourg, but, higher up, to- 
wards ('Mend, it is very considerable. When we 
took possession of that port, it was found that, in 
the course of the Revolutionary war, the harbour, 
by neglect, was filled up with six or seven feet of 
mud. 

Several pieces of cannon are intended to be mount- 
ed on tbc two piers, to protect the entrance into the 
basin. On one of them is likewise placed a light- 
house, and on the other a Semaphoric telegraph. 
Four slips of granite, for building large ships, were 
at this time constructed on the southern bide of the 
basin ; and on each of them was a ship of the line 
in progress, LMnflcxiblc of 118 guns, Lc Ccnt.au re 
of 80, Le Jupiter and Le Generoux of 74 guns 
each. Two other ships of the line were on the stocks 
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without the dock-yard, nearly ready for launching! 
Le Zelandais of 80, the first line of battle ship laid 
down at Cherbourg, and the Duguay-Trouin of 74 

f uns ; and in the roadstead were Le Polomiis and 
iC Courogeux. In the centre of the same side of 
the basin, with two slips on each side of it, a noble 
dry-dock was cut out (or built rather) of solid gia- 
nite, in which ships of the largest class might bo 
built or repaired. Its dimensions were, 

Fort. In. 

Length, - - 250 

Width, - 74 

Depth, - - -2 6 0 

Thus the ships built on the four slips may be launch- 
ed into the basin, and at once docked out of it. 

But few store-houses, or other buildings necessary 
fbr a naval establishment, are yet erected ; but there 
is an ample space laid out for every purpose that cun 
be required to make Cherbourg one of the first na- 
val arsenals in Europe ; and a narrow canal, between 
the walls of Fori du Hornet and the wall of the wet- 
dock, leads to a most convenient space for mast- 
ponds and mast-liouses. 

The fortifications for the protection of the an- 
chorage in the roadstead, and the new naval arsenal, 
are, 1. Querqueville. 2. Fort du Hornet. 8. Fort 
du Galet. 4. Fort Royal, on Isle Poke. Fori 
Royal, and Fort du Ilomct, have circular faces to- 
wards the sea, witli each two tiers of guns, and tur- 
rets above them ; the former mounts about SO guns, 
the latter (i5, and Querquevillo about 30 guns. 

The principal channel from the road to the sea is 
at the western end of the breakwater, which, for 
large ships, is not more than half a mile in width ; 
and this want of space will always make it difficult 
for ships of the line to work out ; but, on the other 
haiyl, a fleet may push out to the westward in south- 
erly winds, which Jock up the English ports in the 
Channel. 

The eastern channel is a very indifferent one; and, 
from the position of the Isle Fclet* and the main, is 
likely to become worse, from the accumulation of 
sand, which the French officers say is actually the case. 

Such, as are here described, were the mighty pre- 
parations of that extraordinary man for the destruc- 
tion of the na\al power of Great Britain, and, with 
it, of the national glory, pride, and prosperity; which, 
whether elated with success, or depressed by rever- 
ses, he never attempted to conceal as being the 
object nearest to his heart ; and he had sufficient 
cause for his hatred, well knowing that it was Eng- 
land, and England's navy, that opposed the only ob- 
stacle between him and the subjugation of the world 
to his dominion. 

To give the greater eclat to tin's grand undertak- 
ing, he sent the cx- Empress Maria Louisa to he pre- 
sent at the opening of the basin. When the time 
arrived for the water to be let in, and the dam hiokcn 
down, her approach was announced by flemishes of 
warlike music and numerous discharges of artillery. 

“ Cries of joy,” says M, Lair, “ were mingled for a 
long time with the thunder of the batteries. Her 
Majesty took her place in the pavilion which had 
been prepared for her, when the Bishop of Contan- 
CCS; surrounded by his clergy, advancing towards 


455 

Break- 

water. 



4j4 BREAK 

]Im ak- her, pronounced an address suitable to the occasion. 

, Alter the ceremonies and customary prayers, he turn- 
* cd round towards the basin, and blessed tliis work of 
man. It is delightful to sec a nation consecrating 
by religious rites an event so memorable, and causing 
the divinity to intervene in all its grand undertak- 
ings/* lie speaks with rapture on the gratification 
he derived from seeing men born on the shores of 
the Tiber, and on the banks of the (iiiadah|tiiver, 
working under the direction of French engineers, at 
the establishment of a port in the channel, formida- 
ble to the English navy ; and sorters no expression of 
regret to escape him at the idea of these poor Italian 
and Spanish prisoners of war being compelled to la- 
bour in chains at a work, for which they were neither 
paid, nor in which they could take the least possible 
interest. 

Urfak- UnuAKWATKit IN PLYMOUTH Sound, is a work of 

water in a similar nature to that of Cherbourg, but constructed 
Plymouth on h0un dcr principles, with less machinery, and fewer 
‘ ound< people. Compared in extent and dimensions with 
that of Cherbourg, it is only in the ratio of about one 
to four. 

There is no port and harbour on the south-west 
coast of Fngluud possessing so many advantages as 
Plymouth, — none so well situated for assembling and 
equipping a fleet to watch the movements of the ene- 
my in the harbour of Brest. Its dockyard may be 
considered as the second in the kingdom in point of 
size, convenience, and effective strength; the margin 
of w hich stretches along the magnificent harbour of 
Hamoazc, a noble expanse of water, nearly land-lock- 
ed, of a capacity sufficient for mooring safely a hun- 
dred sail of the line in excellent anchoring-ground, 
and in water that carries its depth to the very quays 
of the yard. On the opposite or eastern side of the 
Sound, and at the distance of about three miles iron: 
Ilamoa/.e and the dock-yard, is another sheet of win- 
ter, called Cutwater, not quite so deep, nor so w ell 
sheltered as Hanioaze; but, since the progress made 
in the Breakwater, forming a safe and commodious 
harbour for merchant vessels of every description. 
These two harbours open into Plymouth Sound and 
Cawsand Buy, in which ships employed in the block- 
ade of Brest, or those refitted in Hanioaze, have been 
accustomed to assemble and prepare for putting to 
sea. But the very exposed situation of Plymouth 
Sound, and the heavy swell that almost constantly 
rolled in, especially when the wind blew fresh from 
the south-west to the south-east, made it so inconve- 
nient and so unsafe an anchorage for ships of the 
line, that, of late years, the fleet employed in block- 
ading Brest, has been ift the practice of bearing up, 
when driven from its station, for the more distant an- 
chorage of Torbay, though little better with regard 
to security, and worse in every other respect, than 
Plymouth Sound. It is, for instance, a more ineli- 
gible rendezvous for the western squadron, in the 
chance of the fleet being caught there by an easter- 
ly wind, and unable to get out, when it is the most 
favourable wind for the enemy to put to sea ; in the 
danger to which the ships are liable when so caught 
at an anchorage, so open and exposed ; in the incon- 
: venienco, tho delay, and the cxpencc of obtaining the 

W necessary supply of stores and provisions from the 
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other ports, there being none at ToAay in stfort, KreBk- 
this open and exposed bay bore so bad a character water, 
among naval officers, that Lord Howe used to say, N ^V ,W 
it would one day be the grave of the British fleet. 

It is, besides, an object of the that importance to 
the efficiency of every naval arsenal, to have a safe 
and commodious roadstead in its neighbourhood, like 
that of Spithcad to the harbour and dock-yard of 
Portsmouth. Here those ships which may have gone 
through a course of repair or refitment, or those new 
from the stocks, may assemble and complete their 
final equipment for sea; and here, also, ships return- 
ing from sea may safely lie at their anchors, till the 
wind and tide may serve them to go into harbour. Blit, 
in Plymouth Sound, ships coming out of Hanioaze, 
or ships going into that harbour, had no such secu- 
rity : by the rolling sea that set in, they were exposed 
to the double danger of parting their cables, or strik- 
ing against the hard and rocky bottom, either of 
which would be almost certain destruction. 

It was most important, therefore, to render Ply- i ti < Hi>toi\. 
mouth Sound, if possible, by any means, and almost at 
any expence, a safe roadstead for ships of w ar. To as- 
certain the practicability .of this measure, Mr Jtemiie, 
the Civil Engineer, and Mr Whidby, the Master At- 
tendant of Woolwich Dock-yard, were sent down by 
Lord Hovvick, at the .suggestion, we believe, of Lord 
St Vincent (Karl Grey), ill the year 180(>, w ith direc- 
tions to examine and report, whether by any, and b) 
what means, a sufficient shelter might be given to in- 
sure a safe anchorage for a fleet of ships of the line. 

The report was favourable ; and several plans w ere of- 
fered for sheltering this sound, so as to render it ca- 
pable of containing in safety at their anchors, abo\c 
.00 sail of the line. Nothing, however, was done or at- 
tempted, notwithstanding all the increased and might}’ 
preparations of the enemy, till Mr Yorke presided at 
the Board of Admiralty ; when one of his first, mea- 
sures was to carry into execution this grand and im- 
portant national object, — the most important that, 
perhaps, was ever undertaken for the glory and the 
safety of the British navy. The delay that took 
place can only be explained by the frequent changes 
of the Board of Admiralty, which, w'e believe, have 
been fatal to many important measures for the bene- 
fit and advantage of this great bulwark of the nation. 

Of the plans proposed for sheltering the sound, 
one w r ns to throw a pier from Studdon point to the 
Panther rock, of 2650 yards in length ; another, to 
construct a pier from Andurn point to the Panther, 
of 2900 yards ; and a third, to carry n pier from the 
same point to the Shovel rock, being only 900 yards. 

The objection that was urged against throwing 
out piers from either of these points, and abutting 
against the shore, was principally grounded on the 
certain effect they would have of changing the cur- 
rent of the flux and reflux of the tide to the oppo- 
site side of the sound; and of increasing its strength 
and velocity on that side, while it left all calm on 
the other ; the inevitable consequence of which would 
be, a deposition of mud or silt in the calm part or 
eddy, which, in process of time, would shallow the 
water, already not too deep, to such a degree as to 
unfit it for the reception of large ships of war. 

Besides, of the three passages for large ships into 
* 
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Break- Ptyiaouth Soutfu from the sea, the two best arc 
water, those on the two sides ; the worst was that in the 
middle. Either of the plans, therefore, which pro- 
posed piers to be thrown from the man. land, must 
have* destroyed one of the befct passages, and left th 
worst open, which was nearest to the anchorage be- 
hind the proposed pier. The middle passage might, 
in fact, be almost considered as shut up against very 
large ships by the St Carlos and the Shovel rocks ; 
whereas, if this middle passage should be shut up al- 
together, it would rather serve to deepen, by giving 
an increased velocity to the tide, which would scour 
out* the bottom, than to shallow, the two side pas- 
aogjg. 

Oi» these considerations, Messrs Rennie and Wliid- 
by proposed, that an insulated pier or Breakwater 
should be thrown across the middle of the entrance 
into the sound, having its eastern extremity about 
(jO fathoms to the eastward of St Carlos rock, and 
its western end about 300 fathoms west of the Sho- 
vel, the whole length being about 1700 yards, or 
clos'* upon a mile; stating, with confidence, that such 
a Breakwater might, with every chance of success in 
its fax our, be constructed; and that it would gixe 
*1 h ltor to ships in the sound, without any danger of 
!i weniug the depth of water. 

The middle part of the Breakwater was proposed 
to be carried in a straight line for the length of 1000 
yards; but they recommended that the length of 
:;.‘»0 yards ut rich end should lmve an inclination to- 
wards the straight part, in an angle of about J20°. 
See th 0 Ji: litre, l'late XXXVIII. These inclined 
liuK would not only give shelter to a greater extent of 
fhe sound, hut would, in a greater degree, prevent 
the rushing in of the tide from agitating the water 
at flic anchorage, thau if the two extremities were 
it ft in the same straight line, and at right angles 
with the direction of the current into the sound. 

It was also proposed, in order to cover the sound 
more effectually' that a pier should be thrown from 
Andurn point towards the principal Breakwater, of 
about 800 yards in length, with the frame inclined 
point of 120 1 as the head of the Breakwater. This 
pier, however, does not appear to have been thought 
necessary, and might have been in some respect in- 
jurious to the sound. It might, however, have made 
Bouvisand Bay a good anchorage for frigates and 
smaller vessels, and given them the advantage of a 
fine stream of fresh water, which falls into that hay. 

It was recommended, as the most practicable and 
best mode of constructing this great work, to heap 
together promiscuously large blocks of stone, which 
were to be sunk in the line of the intended Break- 
water, leaving them to find their own base, and take 
their own position; and it wax conceived that stones 
of the weight of one and a half to two tons each 
would be sufficiently large to keep their placet*, with- 
out being rolled about by the tremendous swell which , 
in stormy went her, is thrown into Plymouth Sound, 
and thus avoid the inconvenience and loss of time 
and labour which the French experienced at (.'ber- 
iming. by 1 browing down small rubble stones. It 
wa« thought, that, in those places where the water 
was 3 fathoms or 30 feet deep, the base of the 
Breakwater should not be less them 70 yards broad, 


and the summit 10 yards, at the height of lo feet 
above the low water of an ordinary spring-tide: that 
is, the dimensions of the Breakwater, in those places, 
should be 40 feet high, 30 feet across the top, and 
210 feet wide at the foundation. 

The surrounding shores of Plymouth Sound and 
Cutwater were next examined, with a view to deter- 
mine from what (juarter materials for this great un- 
dertaking could most conveniently be obtained, as 
to quality, cheapness, uml celerity of conveyance. 
On the west or Cornish side of the sound, nothing 
appears but hard granite; at the head of the sound 
and in Cat water, on the Devonshire side, all is mar- 
ble and limestone. In Cntvvater alone, it was esti- 
mated, on a rough calculation, that 20 millions of 
tons might be procured in blocks fit for the work, 
which wus about ten tunes the quantity that would 
probably be wanted. The time required for the 
completion of the work, would depend on a variety 
of circumstances. It is obvious that, if the two sides 
of the sound had furnished proper materials for the 
purpose, the time would considerably have been 
abridged, as, in that case, when the wind was easter- 
ly, vessels might deposit stones on the eastern end 
of the Breakwater, and in westerly winds, on the 
western extremity, unci the work would thus be pro- 
ceeding with an uninterrupted progress ; whereas, if 
the stone was to be brought from one point, and that 
point on the shore of Cutwater, a strong southerly 
and south-westerly wind, those most prevalent iri this 
country in the winter months, would generally im- 
pede and frequently render it impossible for vessels 
to go off with their cargoes. 

Catwater, however, having many advantages, and 
especially for the convenience of loading the vessels, 
and the facility of procuring blocks from the quar- 
ries of any size, was considered, on the whole, as e n- 
titled to the preference over any other place. Be- 
sides the quarries here being in the neighboiuhood 
of villages, lodgings and conveniences would be af- 
forded for the workmen ; and, on the whole, it was 
calculated that the work might be completed from 
hence at a cheaper rate, and perhaps in less time, 
than from situations much nearer to it, but much 
more exposed to the wind and waves. 

An estimate of the expence could not be made 
with any degree of accuracy, as no correct section of 
the bottom had been taken. Supposing, however, the 
great Breakwater to be 1700 yards in length, 30 feet 
in width at the top, when carried 10 feet above low 
water of spring-tides, w ith a slope on the southern 
or sen side, of three horizontal to one perpendicular, 
and, on the sound or land .-side of one and a half ho- 
rizontal to one perpendicular, it was calculated that 
the whole mass of stone required, would be about 
two millions of tons. If then 100 sail of vessels of 
f>0 tons burthen each were employed in carrying- 
stone, and that each vessel was to carry only 100 
tons a week, the quantity deposited m one week, 
would amount to 10,000 tons, or say nOO.UOO torn a 
year; and. at this rate, the Breakwater would be 
completed in four years; but making allowance for 
time lost in preparations, contiiv nl delays and un- 
favourable weather, ami d« - 11 , > in the quantity 
of stone for the shallow parts over which the line of 
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the breakwater was carried, tbc completion of the 
t work might safely he calculated within the period of 
six years. 

Nor would the building of the pier from Andurn 
point, if so determined, incroa.-e the time of comple- 
tion. If carried from the shelving rock'* within tin* 
point, leaving a passage between them, the pier wuuld 
require about :!(>(), OOO ton.s of stone, which, by em- 
ploying about 30 vcsm l.>, might be deposited in three 
years. 

It was recommended by the gentlemen above men- 
tioned, that, the great Breakwater should be began 
on the Shovel and extended on both sides of it, as, 
by so doing, the effect produced on the sound would 
be observed as the work ptoceeded; and that buoys 
should he placed along the line, so that the whole ot 
the vessels employed might, if necessary, deposit 
their cargoes at the same lime without interrupting 
each other. 

The rough estimate for completing this great na- 
tional work, made on the grounds above stated, was 
as follows : 

Estimate of the Ptohahle Expcncc of a Breakwater 
am! Pier for the Sheltering of Plymouth Sound 
and Bouvisand Buy* 

2,000,000 tons of limestone, in 
blocks, from I \ to 2 tons 
weight each, for the; great 
breakwater, at 7s. (>d. per ton, L.7 SO, 000 0 0 

36*0,000 tons in the pier, pro- 
posed to be built from Auduru 
point, at 7s*. - - 126,000 0 0 

Contingencies, sav at 20 per 

cent, on the whole, » 1 75,20 0 0 0 

Total for the Great Breakwater, L.1,05 1,200 0 0 

Estimate of the. Profit tide Ex pence of a Cut -St one 
Pier and Two Eight-houses to he built on the top 
of the Great Breakwater* 

42.000 cubic yards of masonry, 
in the out and inside walls of 

the pier, at 27s- - - L. 41,700 0 0 

62.000 cubic yards of rubble fill- 
ing between the. out and inside 

wulis, at 6s. - - IS, 600 0 0 

Paving the lop of the pier with 
large blocks of stone, 8500 
square yards, - - 22, .050 0 0 

Two light-houses, with reflectors, 

and urgand lamps, . ✓ 5, 000 0 0 

Contingencies 20 per cent, - 28,650 0 0 

L. 1 1 0,5)00 0 0 
Breakwater, 1,051,200 0 0 

Total Estimate of completing 

the works, - - L. 1,1 7 1,1 00 0 0 

It wns not before the opinions of the best En- 
gineers, men of science, and naval officers eminent 
in their profession, had been collected, compared, 
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and seriously considered, that Mr ^orke dcteritnned Break- 
to carry into execution this great undertaking. The ^ a tcr * 
principal objection started against it was that it v ^ s ^^ 
might cause the anchorage in the Sound to be de- 
stroyed in the course" of time by the deposition of 
mud and siit along the whole eddy within it. There 
does not, however, appear to be any solid ground 
for this objection. The water brought by the tides 
from the sea is at all times perfectly clear and trans- 
parent, and that which proceeds from Hamouzc and 
supplied by the Tamar and the Tavy, is almost 
wholly free from any alluvial matter, these rivers 
holding their course through a fine granite soil. The 
fact is sufficiently proved by the circumstance of 
no deposition taking place in the recesses of liamo- 
nze along the dock -yard wall, which lead into the 
docks, nor in the numerous eddies that are caused 
by the projecting jetties and salient angles of that 
wall. Another objection started against the under- 
taking wAb, that, by the diminished quantity of water 
thrown in by the tide into llamoazc and Cutwater, 
the Sound would gradually till up and these harbour* 
be destroyed. No perceptible alteration, however, 
has as yet taken place in the height of the water in 
Iluinouzc, or in the strength or set of the tides. 

A rock of limestone, or rather gray marble, M-Ciunnimr 
tualed at Orcston, on the easte'u shoie of Cat- 1 ^ l * : 
water, consisting of a surface of 25 acres, was pur- J1 
chased from the Duke of Bedford for the sum of 
L. 10,000; quays for shipping the >lone were erect- 
ed in front of it ; iron railways leading from the 
quarries to the quays were laid down; ships were 
hired by contract to carry off the stone, ami others 
built at the dock-yard. Mr Whidhy was appointed 
to superintend the work. The quarries were opened 
on the 7th August 1S12; the first stone deposited 
on tlic 12th of the same month; s.n.\ rn the .'> 1st 
March 1SJ:;, the break w'at »r made its first appear- 
ance above the surface of the Sound at low water of 
the spring-tide. The system of quarrying the stone 
is conducted v.ith admirable skill, and stones of the 
proper size obtained with lc**< waste of small rubble 
than might he expected, in working thc^e quarries 
nil iMmordinaiy phenomenon was discovered in the 
very body of the great ma<s of this old marble rock. 

At the depth of 6 > fee! from the summit of the ruck, 
and 25 from the margin ot the sea, a cavity, or ra- 
ther a nodule of Day was discovered, of 25 feet long 
and 12 square, or thereabouts, in the midst of which 
were found several bones of the rhinoceros, in a 
more peih ct state, and containing less animal matter 
in them, than any fossil bones that June yet been 
dug out of rock or eaith. 

The vessels employed for carrying off the large m.i; liinrry 
blocks of stone, are of a peculiar construction, a-nni'toycd. 
dapted to convey, with ease, masses of marble 
weighing from three to five tons each. These great 
blocks of marble are placed on trucks at the quar- 
ries, and run down from thence, on iron railway to 
the quays, against which the vessels lie with their 
sterns. The two stern ports are made sufficiently 
laigt to receive the trucks witli the stones upon 
them. Each truck is passed separately throng!) the 
porbdiole, on an inclined plane, and run to the fore- 
part of the vessel, in the hold, on an iron railway . 
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)Y,r,)V- The two sides of the hold of the vessel are calcuht- 
uatn. e d each to contain eight of these loaded trucks, 
w hidi, at five tons on each truck, giv s 80 tons of 
stone for one cargo. The stones thus placed on the 
trucks remain till the vessel arrives at the point in 
the line of the Breakwater where they are to he de- 
posited. By means of a crane on the deck of the 
vessel, the two trucks nearest to the two stem ports 
are then drawn up the inclined plane, and run upon 
a frame on moveable hinges, called th eh/ping/iame; 
hy the falling of this frame in the manner of a trap- 
door, the stone or stones are discharged from the 
trucks on the slope of the Breakwater; but the typ- 
ing-frame remains, hy means of a catch, in the posi- 
tion in which it is left at the moment of discharging 
the stones, until the empty truck is pulled up by the 
crane to the after-pirt of the deck, from whence it 
is run forwiud to make room for the second pair of 
loaded trucks in the hold. The catch being now’ 
disengaged, the typing-frame returns to its former 
position, ready to receive the next pair of loaded 
trucks, and so on till the whole sixteen have been 
diVhargcd, and the light trucks run upon the deck 
of the vessel, ready to he run out at the quay* and 
from Bunco to the quarries, to take in fresh loads of 
stone. In this manner a cargo of 81) tons may he 
di -cl urged in the space of 10 or M.) minutes. The 
vessels are placed in the proper places tor deposit- 
ing the stones hy mean* of buoys, and the exact 
line of the Breakwater ip preserved, by observing 
lights or staves placed at. n distance on the shore. 

The following description, referring to Plate 
X XXIX., w ill convey an accurate idea of these excel- 
lent vessels for the purpose they were constructed. 

Pig. J . Shows the stern of the ve-sel, in the net 
of depositing the stones. The runner \\ being hooked 
to the Ion part of the truck, raises it up, and by that 
means tips the -tone overboard. When the stone is 
in the act of being draw n up out of the hold, on the 
inclined plane B I tig. the runner is hooked to 
the fore- part of the truck, and lashed down to the 
after. end, over the stone, which prevents the latter 
from sliding oil’ the truck, in its progress up the in- 
clined plane. 'J he empty trucks are, for the most 
part, lodged on the fore-part of the; deck, and some 
placed on an edge against the side ol the vessel. 

Tig. 2 Shows the stern of the vessel when loaded, 
with the ports up, or closed. 

Tig. a. A longitudinal or sheer-section of the ves- 
sel, when loaded, with the trucks on one side of the 
hold and deck, showing the number which the ves- 
sel usually stow.-; on each side. The stones being 
frequently longer than the trucks, the number car- 
ried in the hold must be proportioned accordingly. 
In bad weather it is unsafe to send many trucks on 
deck ; and. in general, not more than four are sent 
into the Sound, in that way, at one time; the a- 
rnount of the cargoes, therefore, vary accord mg to 
circ umstances, from 4-0 to h’5 tons ; the largest 
stone hitherto deposited being about eight tons. 

The aftor-paTt of the deck, under the tiller, is di- 
vided into two parts, length ways, and nuuU to move 
up and down ; the fore-parts are secured to a beam 
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by hinges. Tins moveable deck, when raised, a« at 
X, allow* the stones to come out of the hold ; ami, 
when down, as at Y, serves to convey the empty 
truck from the port to the deck, in order to make 
room for another stone. 

D Is a common windlass for heaving the trucks 
out of the hold up the inclined plane B. 

C The hinges of the typing-frame. 

Ten vessels of this construction, for carrying large 
masses of stone, built in the King's Yards, and forty- 
three hired by contract, averaging about fifty tons 
each, are employed in conveying stones from the 
quarries. The contractors* vessels are not of the 
same construction ns those in the; immediate employ 
of government ; they carry stones of less weight, 
which arc hoisted out ol* the hold hy a chain and 
windlass, and thrown overboard. A load of fifty 
tons is discharged from one of these vessels in about 
three hours. By all these vessels, the quantity of 
stone deposited in I SI 12 was tons ; in J8lS 

71.108 tons; in 18H, 23.0,480 tons; in 181,0 
2(4,207 : and in 1 8 1 ( > up to 12th August, 20fi.OM8 
tons ; at which time, the total quantity of stone sunk, 
amounted to 8qfi s q<).‘{ tons ; and at the conclusion ot 
the year to upwards of 1 ,000.000 tons. 

Of this quantity, the proportions of the different 
.-i/.es of the blocks deposited are nearly as fol- 
lows : 


Of one ton each stone and unde r 428,004 

— - one to three tons each 309*706 

— three to five tons each - 1 AO, *793 

— five tons and upwards 12,760 


The original contract price for quarrying the 
stone was 2s. <)d. pn ton, and the original contract 
price for conveying it to the Breakwater 2s. lod. per 
ton, since which the former lias been reduced to 
2s. od., and the latter to Is. lOd. per ton. The cost 
of each ton of stone sunk in the Breakwater, includ- 
ing the building of quays, purchase of land, salaries, 
and every other ex pence, according to the nearest 
calculation that can be made, amounts to about 
8s. ljjd., which, upon the whole quantity deposited, 
gives the total sum expended up to 12th August 
l.Slfi, equal to L. ft() 1,000. And as the work may 
be considered as more than half completed, it will 
be finished considerably w ithin the origmul estimate, 
and, if parliament had thought lit to grant the 
money, within the time. 

The greatest quantity’ of stone sunk in any one 
week was 15,870 tons; and the part of the break- 
water. at the above mentioned date, above the level 
of low water spring-tide.-, was in length 1 1 00 yard''. 
The length completely finished to the height of three 
feet ubove the level of the highest spring-tides, and 
thirty f et wide at top, was at the same time :.’b<) 
feet. The large stones of the upper part of the 
Breakwater are deposited to any nicety hy means of 
a vessel constructed for the purpose, having the 
same sheer or slope at tin bow with tin ide of the 
work, .so that by a projecting beam or mast, the largest 
.stones can be taken out of the vessel, and placed or. 
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the opposite Mile, 01 noddle, or any other purl of the 
breakwater. 

The small ilii-Ii mt-nt f and the quick manner 

with which this great work has been carried on, 
term a onions contrii.t with the multitudes employ- 
ed on the I heak water of Cherbourg, the time occu- 
pied by that undertaking, and the parade and osten- 
tation with which it was conducted. 

The whole establishment for carrying on the Ply- 
i * m i ■ 1 1 1 * Ihc.iku atci is as follows : 


Vi-isims. 


\ MipennU ndcrit, with piopcr officers and 
eh pi.*., to keep and control the accounts 10 

vV.iriaut oMicet - and nutters of the tin stone 
ve.*-e!s in the immediate employ of the 
publ.c - - - -1 

^c. mien and hoys to navigate these vessels 00 

Seamen employed in the superintendents’ ves- 
sels, the light vessel, boats’ crews, Ac. - 45 

Masons, blacksmiths, carpenters, sailmakers, 

and labourcis, employed at Orest on 3f) 

In the immediate pay of Government 1*05 
Seamen employed in the contractors’ vessels 170 

Quanvmcn, labourers, &c. employed atOres- 

tou by the contractors - - 300 

Total establishment 075 


The result of this great work has completely an- 
swered the expectation of its warmest advocates. 
The good effects of it were, indeed, very sensibly 
felt at the end of the second year, when about MOO 
yards of the central part, where the water was shal- 
lowest, were visible at low water spring-tides. The 
swell was then so much broken down and destroyed 
at the head of the Sound, that the fishermen were 
no longer able, as heretofore, to judge of the wea- 
ther outside the Sound ; ami ships of all sizes, and, 
among othcis, u large French three-decker, ran in 
with confidence, and anchored behind the break- 
water. Since that, near MOO sail of vessels of all di- 
scretions, duven in by tempestuous weather, have, at 
one time, found sale shelter within tins insulated 
mole, where a fleet of *J5 to 5u sail of the line ma\, 
at ail times, find a seeme ni.d convenient anchorage, 
with the additional advantage of having a stream of 
excellent water from a reservoir constructed above 
bouvisand bay, capable of containing from ten to 
twelve thousand tons, or a quantity sufficient to wa- 
ter 50 sail of the line. 'I bis wafer is brought down 
in iron pipes to Staddon Point, opposite to the an* 
f borage, where it is intended to build a jetty from 
which the water will descend through the pipes into 
flu* ships’ bouts. The whole cxponce of this most 
useful appendage to the Breakwater is calculated at 
about L. 16 , 000 . 

Dining the winter of 18l6-7i the gales of wind 
wo/e more frequent and tremendous than had been 
known for many years; and, on the night of the lpth 
January, such a hurricane caiue on as had not been 
remembered by the oldest inhabitant. The tide rose 
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six feet higher than the usual height of spring-tTdcs. 

The Ja sper sloop of war, and the Tclogruph schoon- 
er, being anchored without the cover of the break- 
water, were driven to the head of the Sound, and 
both lust ; but u collier deeply laden, and under its 
cover, rode out the gale. No damage was sustained 
by nny of the shipping m C'atvvater ; but it was the 
general opinion, from former experience, that, if no 
Breakwater had existed, the whole of the ships there- 
in must have been wrecked, and the storehouses and 
magazines on the victualling premises, and most of the 
buildings on the margin of the sea, been entirely swept 
away. Till this tremendous gale, the breakwater had 
not sustained the slightest damage from the heavy seas 
that, through the winter, had broken against it with 
unusual violence, not a single stone having moved 
from the place in which it was originally deposited; 
but after tin* hurricane above-mentioned, and the 
high tide which accompanied it, it was found that the 
upper stratum of the finished part, extending about, 
v»ti() yards, and 30 yards in width, had been displaced, 
and the whole of the huge stones, from two to hve 
tons in weight each, carried over and deposited on 
the northern slope of the breakwater. In no other 
part could it be discovered that a single stone had 
bci n displaced. 

The want of a bar hour, or any place of safety to pioprioly 
which ships can resort in had weather, or in distich, <>1 « B*oA- 
hetween the ports of Plymouth and Portsmouth, led J'/' 1 ' 1 
to the suggestion of Portland Reads being convei t- 
ed into a secure harbour by means ol a breakwater. 

It was estimated that the construction of such a Krone 
dike, extending from the north-east part of Portland 
Island, about two miles and a quaitei in length, co- 
vering an anchorage of about four square miles, and 
completely sheltering the pier, harbour, and bathing 
place of Weymouth, would require 4 about four mil- 
lion tons of stone, live years to complete it, and an 
expence of about six hundred thousand pounds Ster- 
ling. 'The capstone 1 alone, which envois the Port- 
land stone, and which, not being marketable, is not 
only useless, but a great incumbrance, would hr suf- 
ficient to complete this great undeitaking; and the 
elevation of the quairu-. being 300 feet above the 
level of the sea, would i.'.mit ol* the stone being sent 
down on mil-wavs to the side, without the aid 

cfiither engon s or horses ; and, on this account, 
would he dt posited at less than one fourth part of 
the c\ pence which is in jrrul at the Plymouth 
breakwater. Such a scrure anchorage in this situa- 
tion, in which the largest fleets, either naval or mer- 
cantile, would ride at anchor in all winds, and the 
most stonily weather, in perfect security, is not un- 
worthy the consideration of the public; and, per- 
haps, in the present increased state of our popula- 
tion, and the difficulty of finding employ ment for the 
labouring poor, there can be no truer policy thun 
that of carrying on great national works of public 
utility , were it only for the sake of uicounqing in- 
dustry , instead of expending an equal, or piobahly a 
far greater sum, for the support ol idleness and the 
encouragement of vice, in those parochial building?, 
too frequently miscalled Tvor/r-houses. (k.) 
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rii'i’on- BflKCOVSHTHK, or Bi;rcj;\ucK ' in t:r, in 
South Wales, is divided from KndimrsIniT hy Clio 
river Wve, its otlnT hound trii s arc url ..icui. Its 
lio.iicxiiK J t . ri ,rth i> o') mile^. llu* breadth of it- southirn basis 
;; I, and its i in iimfcrencc rather moir than 100. 
ft contains nearly /iOi) ooo acre', of land, not uih*- 
half of which are curlier in a state of cultivation, or 
adapted to it. Its form is n regularly triangular, 
narnnvin^ towards the noithern lurunitt. If, is di- 
vided intfi h\ himdmU : andiouta'ns tlu* county 
town, Brecon, and three mai kct-tow ns hoidi s, 
(Jnckhowel, Biulth, and flay. Tl»ue are ia it one 
hundred and eleven parishes, and places paying pa- 
mehial rati***, according to the last t’o«!iri:» to Bar- 
liinuent respecting these rate*. 

• • '■ ‘.f i*;.* Bn coushire is one o!‘ the mo-t mountainon* 

i oimtics in Wales; and the Van, oi Bucknock 
' r> ' Beaeon. is one of the loftiest mountain-. Bulges of 
i j j I f -• which form tin* scpa»ufmn of the from mo-t of 
the' adjacent counties, .shelter it in siuli a manner 
as t(» render it temperate, ft appears iioni obser- 
vations mule in the year tM)2. with a lain gu igc, 
lli.it gti} indies of lain fell at Bteeon. fhue is a 
con iderahle variation, net only in the surface of the 
couutr\. hut aho m the natme of the strata. In the 
Ini" l.-'-ed of Biulth, the soil is remarkably argilla 
ivinu, and the w.iter does not wiik Million ntly deep ; 
ill tin' \ ale oi l sk, mi the en.itrary, it i., too porous 
to a lain the iinei s.sary mois'iirc. In gcncml, the 
soil of tiie v des consists o! a light loam, lying on a 
deep bed .«i g»av< 1 . the soil m| i lit* hills, for the most 
pait. i, argillaceous. ’I he piimipa! river, next to 
tin boundaiy one of the Wve. is the I’skc, which, 
tak'ng i ( s iis.* Itont the ul u k mountain, in the wrst- 
ei n s.d* of i In- eon nl v. on che fund rolf'ji i marl him- 
do e, flow s nej M'S a, rhiiuigh ,i Ime valley, to tin- 
smith eastern amd pas-.ng tin- town of Bit eon. 

A little to tht' cast of die tnnii ot 1* eeon is a con- 
-ideialile lake, w,li Mured with tish, out of wlueh a 
iivulet run 1 - lii ■ Wve. '1 he Bit con unit* s 

with die Moom**uih (\mu! eig.’it mil ' and a h dftVeni 

r \ew port, and one u-de trom Bon! \ pool ; it iif'-s.', 

I in* i iver A \ on. is i ai rit d through a t .m»u I J .’( ) \ ards 
hi length, passes the town of Yheiy aveuny towards 
file river l»ke, and pioeeeils p.u illel with tha f river 
to Breton, Ik me, do .idles in 1. i gib. with i,S let! 
n-e to Bit Con. luoui i he fall t»f this < anai from Ble- 
eon to the BnM d C hannel, it appears, di it Bit con is 
1 1 i feet K mein s above the h v« I »f the a. 

• ' d 'l lie agncultuic «n* i i i i s county <s superior to I Ii.it 

of most of the other counties of Wales, ami ap- 
pears to have begun to improve about the middle if 
the last century, us the Biv» endim- , \grimdliual 
Society was instituted in 177 >, beuig one of the lirst 
associations of the kind in the Island, ’flu* mode of 
culture on the good sods i.s conducted m the hist 
manner ; hut where the land is naturally poor, the 
tillage is very bad. In the Vale of I’ske, the Nor- 
folk rotation is followed vvilfi Ail! and success ; and 
tolerably abundant crops oi bailey, clover, wheat, and 
turnips arc obtained. ? 1 he Highland tanners, in go- 
nend, arc too poor to attempt any material improve- 
ment*. In the vales the farms seldom e\cccd I At) 

<.a acres , the rents are high ; in the neighbour- 
hood of ( ilar.bui v and llav, nearly !•(>**■ the tyfair, 


li It E «;> 

which B about one-thiid less than th*» .sl.itutc .u re ; B»*r-.». 

the poorest ground-; do not Jet for lnurv tli m funi S!,IU ’- 
or live shillings tin cvte.i. 

'I In 1 pimeipal i\pcit- of the eom.ty arc wool 
butter, and dice e; oi dm foimer, a eonsidi rahle 
«piautity in spun ami knit into stockings in tin- 
bundled of Bmhh, and in difJerent parts of tin 
Highlands; the stm kings an* bought by Incurs, 
and carried to the Hnglidi maikel. Some sbt i p, 
a few honied cattle, and a i onsidcrablc numbc! 1 
oi' -.wine, ue IVcipjently drivi u to \\ oi ci.sti r. Bon 
don, Jb'isfM.I, \-c. 1 he cattle aiul hoists are ho. ill. 

but the formet have been iniuli imjwovcd by in- 
teinuxing the ( il.imorgaiinhire and Hertfordshire 
bind*; and (lie Bit 1 1 1* l>\ the iutroductitm of tin: 

SulioJk I'unihsoii. A coonleiiihJe number of uf- 
t« rs fivipicut tlu men, tiie fuis (it‘ winch form 
anodici luanch of the expr.rfs of this count',. 

f f'hc piumpal manut’actarts aii* daniu f, Hum v- .’'buiiif.i« 
wooNev, ami other coni cloth-. 1 Iicsl uiaimfai;- 
lines are not so tlininsinng a^ tlu y were fomn ilv ; a>, 
from the Jut U r end cf tin sivf^^ml), to the beginning 
i>l the t ightev nth ct nt m y, emisiderahlr iortum ^ w« re 
aopiired m Brecon ami its vicinity, by tht* numufic- 
ture of woollen cloths. At present, the woiknn-n 
coniine tin nisi*|ves, almost tntirely. to wt-avnig what 
is spun by private lamilus, mto what is talltd /u/»/- 
nc'i’irc. raw cloth. Batterly, Si-veial forgi s and 
iron lbundcrio have been (Mablidicd near tbe bor- 
ders of 1 ilamorgansiiire, which abound witb coal and 
irun-ore; and these have succeeded extremely well. 

The profits of the mines lor the year i nding .‘»th Api it 
BSI.J, aeetirding to the n iiirns uudt r tlu Broperty 
Ail wen; B. 'J'.’.il, .ind of iron works L. lonh. 

The pour and othri patoel'.i.d rates of this count} pooi.r.ilrs 
in the yc.ir imimg Luster I .So:>, amounted to the 
.mm ot B. B> .Min, 7s. sjd. In the year i nding the 
.' ■ih <d' YJ.ucli BSl.l, 1 la re was paid m parochial 
rat* s the sum of B. CO, a> 7 > '>"■ lod. 

Bi the year I MM, the population amounted to‘p |1 p M i l ,i, ori| 
mhabitaiils , ot whom 1 l..H<> wire employ ctl 
i'i agi ieultme. and 1 !o I in \ arious trade k and m.mu- 
lai tm\ ‘. 


In l Ml there were 


Inhabited bouses 

7 “a i 

families inhabiting them 

7 ft! [i 

i Ioum *> budding 

it? 

l 'ninbabited lnm'<". 

i- 

famiiics employed m agneuluu<‘ 

1 (>D 7 

Do. in ti ode, A e. 

Do. nut c oiitpnliv nded in tin 

'! j.:o 

preceding cIusm's 

KM.i 

Mah s 

is,;, 07 

I Vmaii * 

15 ) Tjs 

Total population 

^ 7 * 7 .^ 

'Total population in 1MM 

:> 1 fi:; ; 

Jncrease 

fllOi’ 


See .Toner's lh*tnnf of' Unconshnt -. — ^IalkinV 
South Wales . — A ]: nodi and Htjnji* of South Walc\. 
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BREWING. 


Brewing. As this important art has been, in a great mea- 
sure, overlooked in tlie Encyclopedia Britannica , 
and as nothing like a satisfactory account of it is 
to be found in any book on the subject, which 
we have seen, we consider it necessary for us 
to lay down the principles on which it depends, 
somewhat in detail. YVe shall, therefore, divide 
this article into five chapters. In the first, we shall 
take as short a view as possible of the History of 
the art ; in the second, we shall give an account 
of the different kinds of Grain employed in Brewing; 
in the third, we shall treat of the process of Malting ; 
in the fourth of Brewing; and in the fifth, we shall give 
an account of the nature and properties of the differ- 
ent kinds of aJe and beer manufactured by the brew- 
er. The Explanation of l he Platen w ill contain u 
description of the vessels used in a London porter 
brewery. 


(TIAP. I. 

HISTORY or BREWING. 

No notice is taken of beer or ale in the books 
of Moses, from which it is probable that they were 
unknown till after the death of this legislator. All 
the ancient Greek writers agree in assigning the 
^honour of the discovery of beer to the Egyptians, 
whose country, being annually inundated by the 
Nile, was not adapted for the cultivation of vines. 
Herodotus, who wrote about 450 years before the 
commencement of the Christian era, informs us, that 
the Egyptians made their wine from barley, because 
they had no vines. ’O nyb' sx x£/i)ew v btuy- 

m g*ofiat bv tip sitit tv rr { dfAvtXor Herodoti , 

Lib. ii. c. 78. Pliny says that this liquid in ilsgypt 
was called zythum (Tlinii Hist. Nat. Lib. xxii. c. 25). 
The same name was given to it by the inhabitants of 
Galatia, who, according to Diodorus Siculus, were 
unable to cultivate grapes on account of the coldness 
of their climate. Beer was distinguished among the 
Greeks by a variety of names. It was called on ov 
zpnhvov (barley wine) from its vinous properties, and 
from the material employed in its formation. In 
Sophocles, and probably in other Greek writers, it i9 
distinguished by the name of tywov. Dioscorides 
describes two Kinds of beer, to one of which lie 
gives the name of £udov and to the other xuvg/u ; 
but he gives us no description of either sufficient to 
enable us to distinguish them from each other. 

( Dioscorides , Lib. ii.e. 79 and 80.) Both, he informs 
us, were made from barley, and similar liquids were 
manufactured in Spain and Britain from wheat. 

From Tacitus we learn, that, in his time, beer was 
the common drink of the Germans ; and from his im- 
perfect description of the process which they follow- 
ed, it is not unlikely, or rather there can be no 
doubt, that they were acquainted with the method 
of converting barley into malt. “ Potui humor ex 
hordeo aut frumento in quandam similitudinem vini 


corruptus.” (Dc Moribus German , c. 23.) Pliny 
gives us some details respecting beer, though they 
are by no means satisfactory, lie distinguishes it 
by the name of cerevisia or cenisia, the appella- 
tion by which it is always known in modern Latin 
books. 

This liquid docs not appear to have come into 
general use in Greece or Italy ; but in Germany 
and Britain, and some other countries, it appears to 
have been the common drink of the inhabitants, at 
least as early as the time of Tacitus, and probably 
long before. It has continued in these countries 
ever since, and great quantities of beer are still ma- 
nufactured in Germany, the Low Countries, and in 
Britain. 

The first treatise published on the subject, as far 
as we know, was by Basil Valentine. This treatise, 
according to Boerhaave (for we ourselves have never 
had an opportunity of seeing it), is both accurate and 
elegant. In the year 1585, Thadda:us Ilagecius ab 
Hayck, a Bohemian writer, published a treatise 
entitled Dc Ctrvisia cj usque conficiendi rationc> na- 
tura , viribus ct Jacultatibus. This little treatise, 
consisting only of 50 pages, is written with great 
simplicity and perspicuity, and gives as accurate a 
description of the whole process of brewing as any 
treatise on the subject which we have seen. In the 
early part of the eighteenth century, Mr Combnuie, 
who, we believe, was a practical London brewer, 
published a book entitled The Theory and Practice 
of Brewing. This book has gone through many 
editions, and we believe is still reckoned the stand- 
ard book on the subject. But the attempts made in 
it to give a rational theory of brewing are far from 
satisfactory. Nor can any stress be laid upon the 
experiments which it contains on the colour of malt, 
according to the temperature at which it is dried. 
The fact is, that malt may be rendered brown, or 
even black, by exposure to a very low heat ; while 
it may be exposed to a very considerable tempera- 
ture without losing its colour. The writer of this 
article has seen malt expost d on the kiln to a heat 
of 175° without losing its colour, or without losing 
the power of vegetating wlu n put into the ground ; 
and he has reason to believe that these properties 
would have remained unaltered had the temperature 
been raised still higher. It is not the degree of 
heut applied, but the rapidity with which it is raised, 
that darkens the colour of malt. If the heat, at 
first, does not exceed 100°, and if after the malt is 
dried as much as it can be at that temperature, the 
heat be raised to 120°, kept sometime at that tem- 
perature, and then raised gradually higher, — if we 
continue to proceed in this manner, the temperature 
of the kiln may be elevated at least to 175° without 
in the least discolouring the malt. 

In the year 1784, Mr Richardson of Hull pub- 
lished his Theoretic Hints on Brewing Malt Liquor &, 
and his Statical Estimates qj the Materials of Brew 
ing 9 showing the Use of the Sacc barometer. These 
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Brrwinp. books are reprehensible, on account of the air of the seeds of Indian corn or Zca mala. In order to Brewing 
v ^ mystery thrown about the subject, and the avowal convert it into malt, it is found necessary to bury it 
of the author, that he conceals certain p.rts of the for some time under the ground, and when germina- 
processes. If a brewer conceives he Knows more of tion has made sufficient progress, it is dug up and kiln- 
his art than his neighbours, and chooses to keep his dried, (See Philosophical Transactions , Xll. 1065.) 
knowledge to himself, there is nothing to be said ; Mr Mungo Park informs us, that, in Africa, the Ne- 
but if he publish a book upon the subject, and yet groes make beer from the seeds of the ffolcus spica - 

persists in his concealment, he deserves no quarter, tm t and the process employed, as he describes it, 

His book, in such a case, can be looked upon in no seems to differ but little from the one followed in 

other light than a quack bill to advertise the good- this country. (See Park’s Travels , p. 63, 8vo edi- 

ness of his wares. Mr Richardson, however, dc- tion.) Dioscoridcs assures us, that, in Spain and Bri- 


•oefVes considerable praise for the saccharometer , 
which he appears to have been the first, to bring 
under the notice of the brewer. This instrument is 
of material service, by making brewers acquainted 
with the strength of their worts, and consequently 
with the proportion of soluble matter which is fur- 
nished by the materials that they employ. Mr 
Richardson’s saccharo meter , indeed, was not accu- 
rate, because it was founded on a wrong principle. 
Tile method which he took was to determine the 
weight of a barrel of pure water. The liquid being 
then converted into wort, a barrel of it was weighed 
again, and the increase of weight was considered as 
the matter which the water held in solution. Mr 
Richardson did not seem to be aware that, when wa- 
ter dissolves the sweet portion of malt, its bulk is 
altered. Therefore, the specific gravity of it does 
not indicate the quantity of solid matter which it 
holds in solution. A set of experiments made on 
purpose, by dissolving determinate weights of the 
solid extract of mult, in given quantities of water, is 
necessary to determine the point. The same objec- 
tion applies to the saccharometer of Dring and Page, 
and to various others in common use. That of 
Dicas is nearly correct, having been constructed 
upon proper principles. But perhaps the best is one 
constructed about twelve years ago by Dr Thomson, 
and used by the Excise officers in Scotland. It in- 
dicates the specific gravity of the wort; from which, 
by means of a sliding rule which accompanies the 
instrument, the weight ot saccharine matter contain- 
ed in tf is at once determined. 

One of the latest books on the subject which we 
have seen is entitled Practical Trt arise on Jh owing 
and Distilling. This book was published in 4to, in 
the year 1805. The author, whose name is Shan- 
non, appears to have some practical knowledge of 
brewing ; but he must have been quite illiterate, 
as he was totally unable to write either grammar 
or common sense. The book is a tissue of absurdi- 
ties from beginning to end; and the impractica- 
bility of his proposed improvements is surpassed on- 
ly by the absurdity of his theory, which consists of 
scraps and sentences, taken out of chemical books, 
and taeked together, so as to huve no meaning what- 
ever. 

CHAT. II. 

OF TIIE KIND OF GRAIN USED BY BREWERS. 

Every kind of grain, with perhaps hardly an excep- 
tion, may be employed for the purposes of the brewer. 
In America, it is not uncommon to make beer with 


tain, wheat was employed for the manufacture of 
beer. And the writer of this article has been in- - 
formed by a gentleman in the service of the East 
India Company, that he has made beer from wheat 
at Madras. We have ourselves seen oats employed 
for the same purpose in Great Britain; and in Ger- 
many and the North of Europe, we believe that it 
is not uncommon to apply rye to the same purpose. 

But the material which answers this purpose best, 
and which is almost solely used for this purpose in 
Great Britain, and we believe in every part of Eu- 
rope where beer is manufactured, is barley. 

Barley is the seed of the Uordeum vulgare, a plant Species ef 
which lias been cultivated from time immemorial, Barky, 
chiefly for the manufacture of beer. There are 
two species of hordcum under cultivation in Britain ; 

1. The Hordcum vulgare , or barley in which the 
seeds are disposed in two rows on the spike. This 
is the species usually cultivated in England and in 
the southern parts of Scotland. 2. The Hordcum 
hexastichon , called in the south of Scotland bear, and 
in Aberdeenshire big. In this species, the grains 
are disposed in two rows as in the other; but three 
seeds spring from the same point, so that the head 
of big appears to have the seeds disposed in six 
rows. Big is a much more hardy plant than bar- 
ley, and ripens more rapidly. Hence it thrives better 
than barley in cold and high situations. On this ac- 
count, it is sown in preference in the Highlands and 
northern parts of Scotland, where the climate is 
colder than move to the south. We have been as- 
sured, that there is a third species of hordcum culti- 
vated in Scotland, in which the seeds in the spike 
are arranged in four rows. To this the term bear is 
exclusively confined by some. Wc have not our- 
selves hud in i opportunity of seeing this species, nor 
do we find it noticed by botanists. The trivial 
name tctrastickon might be applied to it. 

The grains of barley arc much larger than those 
of big, and the cuticle which covers them is thin- 
ner. Indeed, the thickness of the skin of barley it- 
self varies according to the heat of the climate in 
which it is cultivated, being always the thinner the 
wanner the climate. Thus it will be found that the 
cuticle of Norfolk barley is thinner than that of Ber- 
wickshire or East Lothian barley. And if Norfolk 
barley be sown in Scotland for several successive 
years, its cuticle is found to become thicker. 

The specific gravity of barley is rather greater Ijs Specific 
than that of big. The specific gravity of barley, Gravity, 
tried in more than 100 different specimens, was found 
by us to vary from 1.333 to 1.250, ami that of big 
from 1.265 to 1.227* The average weight oftfe Wifi- 
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Brewing, cheater bushel of barley, was found to be 50.7 lbs. 
'**~\'**"' avoirdupois, and the average weight of a bushel of 
big 4(>.383 lbs. The heaviest barley tried, weighed 
52.26*5 lbs. per bushel, and the heaviest big 48.536 
11)8. This big grew in Perthshire, and the season 
was peculiarly favourable. It was not absolutely 
free from a mixture of barley, as was ascertained by 
sowing a quantity of it; but the proportion of bar- 
Ky was very small. The average weight of a grain 
of barley is (».(j(>8S grain, or very nearly two-thirds 
of a grain ; the average weight of a grain of big is 
0.56 1 3 grain. The average length of a grain of 
barley, from many thousand measurements, is 0.345 
inch, while that of a grain of big is 0.3215 inch. 
So that the average of both would give us very 
nearly the third of an inch, which it ought to do, 
according’ to the origin of our measures, as common- 
ly stated. The average breadth ol a grain of barley 
is 0.145 inch, whiie the average b»cadth of a grain 
of big is 0.136 inch. The average thickness of a 
grain of barley is 0.1125 inch, while the average 
thickness of a grain of big is 0.1055 inch. Thus 
we perceive that the grain of big is smaller than 
the grain of barley in all its dimensions. 

Weight of To determine the relative weight of the skins of 
<lui iiu»k. barley and big, we made choice of three parcels of 
grain, all excellent in their kinds, namely, Norfolk 
barley, Haddington barley, and Lanark big. Ihe 
weights of the whole grain, und of the cuticles of 
each of these, was as follows : 


HViijI.t of a 
Cf*m in Kirfiii*. 

Norfolk barley, 0.6809 
Haddington barley, 0 7 1 20 
Lanark big, - 0.5408 


of fiiiiclc 
in {.trains. 
0.110 or fa 
0.123 or £ 
0.125 or 


Trom this we see, that there is little difference 
between the weight of the skin of Norfolk and Had- 
dington barley, but a very considerable one between 
Haddington barley and Lanark big. Hence it would 
seem that this difference is not owing to the climate 
in which the barley vegetates, but. rather to a differ- 
ence in the nature of the two specie*. 

Bulk. The bulks of these two species of grain to each 

other, is as follows ; 


Barley, - 0.00217 cubic inch. 

Big, - 0.001777 cubic inch. 

These quantities represent the average bulk of a 
corn of each kind. Thus it appears that a grain of 
barley is rather more than -JUh part larger than a 
grain of big. 

Finally, from a comparison of many thousand 
corns of each species with each other, it appears 
that the inequality between the size of different 
grains of big, is greater than between different 
grains of barley. Indeed, if we examine an ear of 
big, when nearly ripe, we shall perceive that the 
corns towards the bottom of the ear are smaller than 
those towards the summit and about the middle of 
the ear. Several of these bottom grains are usually 
abortive, or consist only of skin, but this is not al- 
tva)a tlfe case. In an ear of barley, on the contrary, 


we shall find almost all the grains nearly of a size *, Brewing, 
though, in some cases, the grain constituting the 
upper termination of the spike is rather smaller than 
the rest. 

These circumstances may strike the reader as too 
minute and trifling to be stated in such detail ; but 
we shall find afterwards, that they will furnish us 
with an explanation of some anomalous circumstan- 
ces that occur when these two species of hordeim 
are converted into malt. The value of barley (or its 
produce in .alcohol) is rather improved, while big, 
on the contrary, is deteriorated by malting it,«^t 
least 20 per cent . 

The constituents of the kernel of barley and big, Constitn- 
as far as ive are able to ascertain at present, are the* 1118 - 
same. Barley has been subjected to an elaborate 
chemical analysis by Einhoff, who obtained from 
3840 parts of barley-corns the following consti- 
tuents : 


Volatile matter, 

- 450 

Husk or cuticle, 

7S0 

Meal, 

SO’, 90 


58 10 


From the same quantity of barley-meal, he ob- 
tained, 


Volatile matter, - - 3b'0 

Albumen, - 4-4 

Saccharine matter, - - 200 

Mucilage, - - - 176 

Phosphate of lime with mucilage, - <) 

Gluten, ... 135 

Husk, with some gluten and starch, - 260 

Starch, not quite free from gluten, 2580 

Loss, 7b 


3840 

The writer of this article has likewise extracted 
from barley, by means of alcohol, a small quantity 
of an oily matter, which lias an asparagus green 
colour, and does not bum with the same readiness 
as an oil. It has very much the appearance of 
olive oil coagulated, but its consistence is less, and 
its colour is darker. It has little smell, and its taste 
resembles the flavour of.spiri *■* from raw r grain. We 
have likewise found in big a quantity of nitrate of 
soda. Hence, it is likely, that this salt exists as a 
common constituent of barley. We obtained it by 
steeping big in water for two days, concentrating 
the liquid, und setting it aside in a dry place. Many 
rhoinboidal crystals of nitrate of soda gradually 
make their appearance as the liquid evaporates. 

We shall terminate this chapter by a Table, exhi- 
biting the most remarkable properties of a consider- 
able number of specimens of British barley and. big, 
as determined by the 'writer of this article. The 
different specimens arc distinguished by the name of 
the county in which they grew. By the bushel in 
the table is meant the Winchester bushel of*2150.42 
cubic inches. 
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CHAP. TIL 


OF MALTING. 

It is always customary to convert barley into malt 
before employing if in the manufacture of ale. Not 
that this conversion is absolutely necessary, but that 
it adds considerable facility to the different processes 
of the brewer. The writer of this article has several 
times tried the experiment of making ale from un- 
limited barley, and found it perfectly practicable. Se- 
veral precautions, however, arc necessary in order to 
succeed. The water let upon the ground barley in 
the mash- tun must be considerably below the boiling 
temperature. Tor barley meal is much more apt to 
set than malt, that is, to form a stiff paste, from which 
no wort will separate. The addition of a portion of 
the chaff of oats serves very much to prevent this 
setting of the goods , and facilitates considerably the 
separation of the wort. Care must likewise be taken 
to prevent the beat from escaping during the mash- 
ing, and the mashing must be continued longer than 
usual. For it is during the mashing that the starch 
of the barley is converted into a saccharine matter. 
This change seems to he owing merely to the che- 
mical combination of a portion of water with the 
starch of the barley ; just as happens when common 
starch is converted into sugar, by boiling it with 
very dilute sulphuric acid, or any other acid. This 
method of brewing from raw grain answers admira- 
bly for small beer. Home years ago it was prac- 
tised to a considerable extent by several brewers of 
small beer in Edinburgh, and their beer was con- 
sidered as greatly preferable to small beer brewed in 
the usual manner. The practice was stopped by a 
decision of the Court of Exchequer,— a decision, 
which, in our opinion, proceeded upon arbitrary 
grounds, and which was at all events detrimental to 
the public ; for surely it is highly impolitic to pre- 
vent ameliorations in the manufactures, in order 
to guard against any deficiency in the produce of 
the taxc9. A wise government, would have permit- 
ted the improvement, and would /have levied the 
inalt-tax in a different manner. In our trials the 
raw barley did not answer so well for making strong 
ale as for small beer. The ale was perfectly trans- 
parent, and we kept it for several years without its 
running into acidity. But it had a peculiar flavour, 
by no means agreeable. Probably a little practice 
might have enabled us to get rid of this flavour, in 
which case, raw grain would answer, in every respect, 
as well for brewing as malt does. 

A duty was first charged upon malt during the 
troubles of Charles I.’s reign. But it continued 
very moderate till the war with Bonaparte began in 
1802. It w r as then raised to the following sums per 
bushel 

Z/> Sm dm 

V English malt - 0 4 4 or loo 

Madt of Scotch barley 0.3 8J or 84.8.>G 

Malt of Scotch big 0 3 Oj or (if). 172 

But two shillings of this tax were to continue only 


till the end of the war, and for six months afler its 
conclusion. In consequence of this very heavy tax, 
several regulations were imposed upon the maltster, 
with a view to facilitate the levying the duty, anil 
to prevent him from defrauding the revenue. The 
most important of these arc the two following: 1. 
The barley must remain in the cistern in which it is 
steeped with water for a period not less than 40 
hours. When the malt is spread upon the floor, the 
maltster is not at liberty to sprinkle any water upon 
it, or to moisten the floor. We shall now describe 
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the process of malting, as it is practised by the fc^st 
informed malt-makers in Great Britain. 

Malting consists of four processes, which follow* 
each other in regular order; namely, steeping, couch* 
ing, flooring, and kiln-drying . 

1. The steep is a square cistern sunk at one end Stooping, 
of the malt burn, lined with stone, and of a sufficient 
si/e to liolcl the whole barley that is to be malted at 
a time. The barley is put into this cistern, with the 
requisite quantity of pure water to cover it. It is 
laid as evenly as possible upon the floor of the cis- 
tern. Here it must remain at least 40 hours ; but 
in Scotland, especially when the weather is cold, it 
is customary to allow it to remain much longer. We 
have seen barley steeped in Edinburgh for 112 hours 
by one maltster, and by another usually J)8 or <)£ 
hours. It is the common practice to introduce the 
water into the cistern before the barley, and it is 
usually once drawn off, and new water added during 
the steeping. 

Three changes take place on the barley while in 
the steep. 1. It imbibes moisture, and increases in 
bulk. 2. Some carbonic acid gas is evolved, most 
of which remains dissolved in the steep- water. 3. A 
portion of the husk or skin of the barley is dissolved, 
in consequence of which the steep-water acquires a 
yellow colour, and contracts a peculiar smell, not 
unlike that of moist straw. 

The quantity of moisture imbibed by the barley Moisture 
varies according to the goodness of the barley, and imbibed, 
the length of time during which it is allowed to re- 
main in the steep. But the general average may be 
stated at 0.47 ; or 100 lbs, of barley, steeped the 
usual time, w’cigh, when newly taken out of the steep 
and dried, 147 lbs. English barley acquires more 
weight than Scotch barley, tvhile Scotch barley ac- 
quires greater weight than big. But big cannot 
bear to be steeped for so long a time as baric}'. The 
swell of the grain in the strop obviously depends 
upon the quantity of water absorbed ; but it is not 
so great as that absorption, scarcely ever exceeding 
one-fifth of the original bulk of the barley, while the 
increase of weight umounts to nearly one-half ot that 
of the original weight of the grain. The result of a 
good many trials by the writer of this article, gives 
the bulk of 100 measures of different kinds of barley, Increase of 
after steeping, as follows : Bulk. 

English barley - 124 measures 

Scotch barley - 121.1 

Scotch big - 118. 


The greatest swell observed was from 100 to I8S, 
which took place in barley from the County of Suf- 
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folk ; the mallei wag from 100 <o 100/ Which took ihe caftbe «*dly squeezed 

' ! - ** — * together b&weeh the fiogerand -thethuuib, the wa- 

ter is' let off, and the gram allowed to drain* It is 
then thrown ont of the cistern upon the malt floor, 
where it is formed into as regular a rectangular heap 
as possible, which is OftUed the ewek. While in this 
position, it is gauged toy the exciseman ; and, if it 
measure more than it did in the steep, he is at liberty 


’ place in Perth big* 

While the malt is in the steep cistern, i&}s repeat- 
edly gauged by the Exciseman, and thte djjty on the 
malt is levied by what is called the best gauge, or 
that which gives the greatest bulk of grain* ft is in 
his power likewise to determine the quantity of malt 
in the subsequent processes, and if any of thipm ex- 

.1 I. A * aL * A A_ .1 ll J .A 


ceeds the best gauge in the cistern, to levy the duty ^ to charge the duty upon the quantity to which the 
by it. But these subsequent'gauges are not suscep- grain now amounts. But, as the barley in the couch 
tible of the same precision as the gauges in the cig« cannot be rendered perfectly regular, it requires a 


Carbonic 
Acid evo!v< 
ed. 


IMaMrr dis- 
solved l>y 
the Stt'ep- 
w flier. 


lt &rn, when the grain is surrounded on all sides by 
perpendicular walls. 

That carbonic acid is evolved during the steeping 
of groin, is obvious from the most simple experi- 
ments. If the steep-water be mixed with limc-wa- 
teis the whole becomes milky, and carbonate of lime 
is deposited. If the steep-water be agitated, it 
froths on the surface like ale. If it be lieated^ it 
gives out carbonic acid gas, which may be collected 
over mercury. But we never were able to observe 
bubbles of gas extricate themselves from the grain 
during the steep, except once or twice during warm 
weather, when the steep-water was allowed ‘ to re- 
main rather too long without being changed. In these, 
cases, something like a commencement of fermenta- 
tion, or perhaps of putrefaction, appeared to take 
place. But, in general, . there is reason to believe, 

_tl aL Lau! a : J ■ I 1 T' aL^ -4. 


good deal of skill, and considerable attention, to gauge 
it with tolerable accuracy. On that account, the 
duty, we believe, is seldom levied from the couch 
gauge. The grain is allowed to remain in the couch 
without any alteration for about 26 hours. 

& If we plunge a thermometer into the grata, and Sweating, 
observe it from time to time, we shall find that the 
barley- continues for some hours without acquiring 
any perceptible increase of heat. During this pe- 
riod, the moisture on the surface of the corns gra- 
dually exhales or is absorbed, so that they do not 
perceptibly moisten the hand. But at last the ther- 
mometer begins to rise, and continues to do so gra- 
dually, till the temperature of the grain is about ten 
degrees higher than that of the surrounding atmo- 
sphere. This happens usually in about 96 hours 
after it has been thrown out of the steep. It now 
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that nearly all the carbonic acid evolved fit the steep -exhales an agreeable odour, which has some resem- 

remains in solution in the water, or at least is extn- L1 — 1 * lc — — A — 

cated from the water in an imperceptible manner. 

From the observations of Sgpftsure, it seeute proba- 
ble, that the formation of carbonic acid in the steep 
is owfog to the oxygen gas held in solution by the 
steep -water. 

The steep-water gradually acquires a yellow co- 
lour, and the peculiar smell and taste or water in 
which straw has been steeped. At the same time, 
the barley becomes whiter; showing clearly that the 
water has absorbed a portion of colouring matter 
which existed in the husk or skin of the gram. The 
average quantity of matter dissolved V bv the water 
amounts to about ^th of the weight or the barlfey. 

The steep-water becomes much deeper coloured 
when big is steeped in it than it does with barley ; 
because big is darker coloured, and its husk is 
thicker, and contains more colouring matter. The 
matter of big taken up by the steep-water amounts 
to about. ^\ } th of the weight of the whole grain. 

When this steep-water is evaporated, it leaves a mat- 
ter of a yellow colour and disagreeable bitter taste, 
which deliquesces in a moist atmosphere. The only 
salt which it contains in any notable quantity is ni- 
trate of soda. 

Thus the only notable alterations which the kernel 
of barley undergoes in the steep arc the absorption 
of water, and the resulting increase of bulk. The 
matter taken up by the water seems to proceed only 
from the skin, and the evolution of carbonic acid 
may, perhaps, be owing to some commencement of 
alteration which this dissolved matter experiences. 

It can scarcely be ascribed to any change going on tag the grain 
within the kernel itself. fully turning it over several times a day. At first 

£• When the barley is judged by the maltster to the dfepth is about 16 inches ; but this depth is di- 
have remained long enough in the steep, which is minished a little at every turning, till at last it is re- 
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blance to that of apples. If we thrust our hand into 
the heap, we shall find it to feel warm, while, at the 
same time, it has become so moist as to wet the 
hand. The appearance of this moisture is called 
sweating by the masters, and it constitutes a remark- 
able period in the process of malting. We have rea- 
son to believe that a little alcohol is at this period 
exhaled by the grain. 

If we examine the grains in the inside of the heap Sprouting of ' 
at the time of sweating, we shall perceive the roots ,,ie Boots, 
beginning to make their appearance at the bottom 
of each seed. At first they have the appearance of 
a white prominence, which soon divides itself into 
three rootlets. In big, the number of rootlets Sel- 
dom exceed three ; but in barley they frequently 
amount to five or six. These rootlets increase in 
length with great rapidity, unless their growth be 
checked by artificial means. And the principal art 
of the maltster is directed to keen them short till 
the grain is sufficiently malted. The writer of this 
article has seen them increase in length nearly to 4 \ 

two inches in the course of a single night ; and when 
he purposely favoured the growth, in order to ascer- 
tain the effect upon the malt, he has seen them get 
to the length of three inches or more. In such 
cases, the heat of the grain rose very rapidly, and on 
one occasion was little inferior to 80°. Indeed, it is 
probable that, if not checked, the temperature would 
rise sufficiently high to char the grain, if not to set 
it on fire. 

. The too great growth of the roots, and the too 
high elevation of temperature, is prevented by spread* 
thinner upon the floor, and care- 
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Brewing, dueed to three or four inches. The number of tum- 
ings is regulated by the temperature of the malt ; 
but they are seldom fewer than two each day. In 
Scotland, the temperature of the groin is kept as 
nearly os possible at 55° ; but in England we have 
generally found the temperature of the grain on the 
malt floor about 62°. It has been generally sup** 
posed that the Hertfordshire method of making malt 
is the best ; but, after a very careful comparison of 
the two methods, we were unable to perceive any 
superiority whatever in the English mode. 

Acrospire. About a day after the sprouting of the roots, the 
rudiments of the future stein begins to make its ap- 
pearance. This substance is called by the maltsters 
the acrospire. It rises from the same extremity of 
the seed with the root, and, advancing within the 
husk or skin, would at last (if the process were con- 
tinued long enough) issue from the other extremity 
in the form of a green leaf ; but the process Of malt- 
ing is stopped before the acrospire has made such 
progress. 

While the grain is on the malt floor, it has been 
ascertained that it absorbs oxygen gas, and emits 
carbonic acid gas. But to what amount these ab- 
sorptions and emissions take place, has not been as- 
certained. They, are certainly small ; for the average 
loss which the grain sustains when on the malt floor 
is only 3 per cent , a considerable portion of which 
must be ascribed to roots broken off, and grains of 
barley bruised during the turning. As the acros- 
pire shoots along the grain, the appearance of the 
kernel or mealy part of the com undergoes a consi- 
derable change. The glutinous and mucilaginous 
matter in a great measure disappears, the colour be- 
comes whiter, and the texture so loose, that it crum- 
bles to powder between the Angers. The object of 
malting is to produce this change. When it is ac- 
complished, which takes place when the acrospire 
has come nearly to the end of the seed, the process 
is stopped altogether. 

At this period, it was formerly the custom in Scot- 
land to pile up the whole grain into a pretty thick 
heap, and allow it to remain for some time. The 
consequence is, the evolution of a very consider- 
able heat, while, at the same time, the malt be- 
comes exceedingly sweet. But this plan is now laid 
aside, because it occasions a sensible diminution in 
the malt, without being of any essential service. For 
the very same change takes place afterwards, while 
the malt is in the mash-tun, without any loss what- 
ever. 

The time during which the grain continues on the 
malt floor varies according to circumstances. The 
higher the temperature at which the grain is kept, 
the more speedily is it converted into malt. In ge- 
neral, 14 days may be specified as the period which 
intervenes in England from throwing the barley out 
of the steep, till it is ready for the kiln ; while in 
Scotland, it is seldom shorter than 18 days, and 
sometimes three weeks. This, no doubt, is an ad- 
vantage in favour of English malting ; as every 
tiling which shortens the progress, without injuring 
the malt, must turn out to the advantage of the ma- 
nufacturer, 

4. The last part of the process is to dry the mah 


upon the kiln, which steps the germination, and Browing. 
enables the broker to keep the malt for some time 
without injury. The kiln is a chamber, the floor ofJ” dry * 
which usually consists of iron plates full of holes, 
and in the roof there is a. vent to allow the escape of 
the heated air and vapour. Under this room is a 
space in which fire of charcoal or coak is lighted. 

The heated air which supplies this fire passses up 
through the holes in the iron plates, and makes its 
way through the malt, carrying off the moisture along 
with it. At first, the temperature of the male is not 
higher than 90° ; but it is elevated very slowly Tfr 
140°, or even higher. We believe, that in many 
cases, it rises at lost almost as high as 212 °, though 
we have never witnessed any such high temperature 
ourselves. But we haye seen pale malt dried at a 
temperature of 175°, without any injury whatever. 

. The great secret in drying malt properly, consists in 
keeping the heat very low at first, and only raising 
it very gradually, as the moisture is dissipated. For 
a high temperature, applied at first, would infallibly 
blacken, or even char the malt, and would certainly 
diminish considerably the quantity of soluble matter 
which it contains. We shall here insert the table 
drawn up by Mr Combrune, from his own experi- 
ments, of the colour of malt dried in different tem- 
peratures. 

Heat 

119 ° - White 

124 - Cream-colour 

129 > v Light jgfillow 

134 - Ambe?-cdlour 

138 , • High amber v 

143 - Pale brown 

148 • Brown 

152 - High brown 

1 57 - Brown inclining to black 

162 - High brown speckled with black 

167 - Blackish brown with black specks 

171 ■ - Colour of burnt coffee 

17 6 - Black 


We have given this table, not on account of any 
information which it contains, but to put our readers 
on their guard against the false conclusions of this 
writer. We have taken malt dried at the tempera- 
ture of 175°, put it into a garden pot filled with soil, 
and have seen it vegetate apparently as well as raw 
grain placed in the same situation. Now, this is 
only one degree lower than that in which Mr Com- 
brune says malt is converted into charcoal, and it is 
four degrees higher than that in which his malt as- 
sumed the colour of burnt coffee. Certainly malt 
reduced to the colour of burnt coffee by heat, would 
be deprived of the power of vegetating. Mr Com- 
brune’s experiments were made by putting malt into 
an earthen pan, which he placed over a charcoal fire 
in a stove, while he kept stirring the malt the whole 
time of the experiment. The bulb of the thermo- 
meter was placed, half-way between the upper sur- 
face of the malt and the bottom of the vessel. 
Now, the reader will* perceive at once, that the 
earthen pan would be much hotter than that part 
of the malt where the thermometer was placed. 
By, the constant stirring of the malt, the whole of 

l 



fire win*. 

V^v-W 




it was gradw^ly .>ei^Wd tby&fc burning 
of the surface ^ * the. pan* Had the exp 
been made without stirring the fea^ W 
had the thermometer been placed *ear thfe, si 
in that case, the changes in the colour oFxM 
the surface would have indicated the temper^ 



BreWfe 


-jjfeibaridedrtV^^ '- ' tfee 
pacing it oV^r the surface of a kind of wirewe^h 
wbichillows thk codings to drop through, while the 
wires are toftfiear each other to permit the grains of 
jnalt to past. : 

If IQO lbs. of barley tnalted in this manner, with Change* 

1 l. 1 '.oi, L nMitiiAAJ 


which it wa« exposed. But in the way tlwt Mr all the requisite care, be Weighed just after being 

' kiln-dried and cleaned, they will be found, on an by ®?* M,n ** 

* SA ssrAliJi HA like ' Unt if ska *anr itMin 


U to weigh so fts. But if the raw grain be 
i at the •sdnte temperature as the malt, it 
per cent* of its weight. Hence 19 per 
c$hM% of the loss. Which barley sustains in malting, 
must be ascribed to moisture dissipated by the kiln* 
drying ; so that the real loss of weight which barley 
sustains when malted, amounts to 8 per cent . This 
loss, fromk great many trials made in the large way, 
with all the requisite care, we conceive may be ac- 
counted for in the following manner : ; 1 


Combrnne conducted his experiments, the tempera- 
tnma which he obtained were entirely fallacious.; 

We Have not the least doubt, that the temperature 
of the earthen pan, towards the end of his experi<|^^ 

'^fRnt, was above 400°. * \ 

Mr Combrune’s law, however, that the heat of the 
water in mashing ought to be regulated by the colour 
of the malt; namely, that the paler the malt is,' the 
lower ought the temperature of the mashing water to 
be, is founded on accurate observations. The fact 
is, that boiling water would answer better than any 
other for mashing, because it would dissolve most 
speedily the soluble part of the malt. The only 
reason for not using "it that the tendency df the 
malt to set increases with the temperature of ; the 
water. Now, the higher the dolour of the malt, 
the less is its tendency to setT of coUrse, we may 
use water of a higher tempefwtoretp mash with it. 

For the same reason, when ra# grain is used, the These numbers were obtained, from above thirty 
temperature of the mashing water mus^be still lower different mailings, conducted id four different malt- 

than when malt is emplqyid grain has # mg-housel; with as much attention to every circum- 

a very great tendency Xdjsct, ? ‘ " » * stance as was compatible with practical malting. 

The old malt-kilns had/a bbttomViff : haJr-cloth in- 


Curricd off by the steep-water 
Dissipated while on the floor - 
Roots separated by cleaning 
Waste • ' • ■ : - 


1.5 

5.0 

5.0 
0.5 

8.0 


stead of the iron plates full of holea, whiefy constitute 
a mbre recent improvmeM^ -J&fcseen the 
therinometer in such a kM^ wh^n jthe bulb touched 
the hair-cloth, rise as high fis 186V In general, the 
temperature of the malt-kiln is very carelessly re- 
gulated. We have seen malt for the very same pur- 
pose dried at a temperature, which never rose higher 
than 156°; while a portion V the very same malt, 
put into another kiln, : was /heated as high as 186V 
But such a careless mode of drying taajt is repre- 
hensible, and must be more or less injurious to the 
brewer. In general, the more rapidtyta^is dried 
the more does its bulk increase. TlujSf method, ac- 
cordingly, is practised by those whoroaH for sale, 
as is the case with most of the English maltsters ; 
because malt is always sold by measurfe, and not by 
weight. The brewers Would find it more ior their 
interest to buy malt by weight than by measure. 
In that case, the maltsters would dry . their malt at as 
low a temperature m possible. , But this would sig- 
nify . very little, or' rather woujtiL be advantageous 
to the brewer ; because dried mflt soon recovers the 
moisture lost on the kiln when keptfaf some time in 
sacks. And, when malt is dried at a low tempera- 
ture, we are sure that none of it is injured by the 
fire. It will,, therefore, go farther in the, production 
of beer. The timeqfluJn -drying varies -consider- 
ably, according to the quantity of mat$ c exposed to 


The matter carried 0ff by the steep-water, which 
amounts to about ^th of the weight of the whole 
grain, we conceive to be dissolve** from the skin or 
husks. It may, therefore, be left out of view. The 
waste is owing to grains of malt crushed by the 
workmen whil^ turning the malt on the Boor, and 
afterwards 1 dissipated or destroyed during the subse- 
quent processes; . .We were notable to collect these 
bruised grains and weigh them; the number there- 
fore given for them in the preceding table is hypo- 
thetical $ but ..from a great many circumstances, 
which it would be too tedious to hdduce here, we 
believe that, in our trials, 2 ^th part of the whole 
very nearly represents the amount of the crushed 
grains. , Thus the real loss of weight by malting 
(supposiug nothing lost by steeping, and no grains 
crushed) is only 6 per cent . and of this loss 4 per 
cent . may be safely ascribed to the roots; so that 
not above ft per eent . attaost can be assigned to the 
carbon dissipated by the evolution of carbonic acid 
ott and on the kiln. Indeed we have rea- 

son tq conclude, from a good many trials, that the 
greatest part of this loss of % per cent, is sustained on 
the kiln. For, if malt dried carefully at a low tem- 
perature be afterwards kiln-dried, or exposed (as 
was our method) to the heat of a steam bath, it 
never afterwards recovers its fohner weight by ex- 
posure to the air. And every time tliis experiment 
is repeated, by artificially moistening and drying the 


the action of the heat. But whan that quantity same malt, a new loss of weight is sustained. The 


not too great, we may estimate the time of kiln- 
drying, in general, at two d^ys. Afier the fire is 
withdrawn, the malt is allowed to remain on the kiln 
till it has become nearly cold. 

By the kiln-drying, the roots of the barley, or, as 
the maltsters call them, the comings, are dried up 


same observation was made by Saussure, who cow* 
ceived that the loss was to be ascribed to the forma- ' 
tion and dissipation of water in the barleycorn. . But 
weJifcvc .no proof that any such formation takes 
place. It is more probable that the loss is owing to 
the formation and escape of carbonic acid gas. 
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Brewing. Big suefa m% ft considerc^lyjt^^ weight 

V-#I, V^ / when malted than barley. The average low of 
weight in our trials with barley was only g per cent 
while that of big was 1 5 /w?r cent., or nearly double. 
This we conceive 19 owing to the destruction of a 
much greater number of the corns during- the pro- 
cess of malting big than barley. But, in all our 
experiments on big, that grain was manifestly over- 
steeped. To this, perhaps, a good deal of the dif* 
Terence may be ascribed. Our maltsters had not 
been in the habit of malting big, and therefore' 
were not likely to do it .so much justice as they did 
to the barley. Hence it would be improper to ven- 
ture upon any general Conclusions from the experi- 
ments which we made upon the malting of big. 

The bulk of the malt is usually greater than that 
of the barley from which it was obtained. But this 
varies a good deal, according to the goodness of the 
grain, and, the mode of dryiug the malt. In our 
trials, made all in the same way, 100 bushels of the 
different kinds of grain gave, on an average, the fol- 
lowing results : — 

English barley, - - 109 

Scotch barley, - - 108 

Scotch big, - - 100.6 

The greatest quantity in bushels obtained from 
100 bushels of English barley was 11 1£, the least 
106 bushels. The greatest quantity obtained from 
100 bushels of Scotch barley was 109, and the least 
98 bushels. The greatest quantity obtained from 
100 bushels of big was 103 bushels, the least 97 
bushels. Hence it appears that, on malting English 
barley, there is a profit of 9 per cent., while big 
yields scarcely any thing more than its bulk before 
malting. The English maltster makes more Bushels 
of malt than he pays duty for 1 but the maltster of 
big, on the contrary, obtains fewer. 

We shall subjoin here two Tables, which exhi- 
bit in one view the result of a considerable num- 
ber of trials made by the author of this article, on 
malting different varieties of grain. The barley is 
distinguished by the name of the county where it 
grew. To understand the first table, the reader 
must know that Excisemen estimate the quantity 
of . malt by subtracting one-fifth from the best or 
highest gauge in the steep or couch, and charge 
the duty accordingly. 
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Tables of 
Malting. 


TABLE 1. 


£ 


Grain Barley. 

English, ■ 

Original 
bn«k of 
Grain* 

Oujk by 
best 

Gang** in 
Sleep 01 
Condi. 

Produce 
in Malt. 

Malt 

chaiged 

Duty. 

Differ- 

ence 

percent. 

1st Qualities. 
Norfolk 

100 

123.0 

109.5 

9S.4 

■ 

Norfolk 


121.5 

104.5 

97.8 


Kent 

100 

128.0 

111.8 

108.4 

■1 

Kent 

100 

119.7 

106.8 

95.8 

II I 

Suffolk - 

100 

123-7 

101.6 

98.6 

1 ■§] 

Suffolk 

100 

116.8 

100.8 

95.4 

■ 

Average 

100 

182.1 

105.6 

97.6 

£J 


Grata Barley. 

Erosiih. 

Original 
balk of 
Grata 

ftttHt by 

bast 

Gauge *i 
Steep 01 
Coach. 

.Produce 
in Malt. 

Malt 

charged 

Duty. 

Differ. 

enee 

percent. 

*d Qimbtie*. 






Norfolk - 

100 

129^ 

109*2 

103.7 


Norfolk - 

100 

182.0 

103.9 

97.6 


Suffolk 

100 

137.9 

107.6 

109.5 


Kent 

100 

133.2 

109.2 

106.5 


Kent 

too 

125.6 

105.3 

100.4 


Average 

100 

189*6 

107.0 

104.4 

2.6 

3rt Qualities. 






Norfolk . . 

100 

128.2 

106.4 

102.5 


Norfolk - 

100 

127.1 

104.5 

101.6 


Essex •* 

100 

134.5 

106.5 

107.6 


Eaftex 

100 

1S6.3 

105.8 

101.0 


Essex 

100 

1280 

102.1 

102.4 


Essex 

100 

120.6 

97.6 

96.4 


Average 

100 

127.4 

103.4 

101.9 

1.9 

General aver- 

■ * Jt 





age 





4.03 

Scotch. 






1 st Qualities. 






Berwick and 






Haddington 

100 

119-8 

100.6 

95.8 


Haddington \ 

top 

,121.0 

109-4 

96.8 

* 

Haddington 

100 

j.21.0 

103.1 

96.8 


Linlxtbgow 

100 

118.7 

106.2 

94.9 


Perth 

100 

127.3 j 

102.4 

101.8 


Fife 

100 

125.3 

100.1 

100.2 


Angus 

100 

,1298 

108.6 

100.6 


Edinburgh 

100 

128.8 

98.6 

I 99.0 


Edinburgh 

100 

116.7 

102.7 

93.3 


Average 

100 

119^6 

102.9 

97.6 

5.3 

4d Qualities. 






Berwick and 






Haddington 

100 

119-4 

100.9 

95.5 


Haddington 

100 

125.8 

103.2 

100.6 


Perth 

100 

114.2 

96.9 

91.3 


Fife 

100 

119*6 

94.0 

95.6 


Average , 

100 

119*7 

9S-7 

95.7 

3 

3d Qualities. 

fc ' 



■j 

mm 

Berwick 

100 

115.3 

98.2 

■BP 

I 

Haddington 

100 

■EEEj 

PftjfrTlI 



Linlithgow 

100 

118.6 

92.3 

Fjfiy 

B 

Linlithgow 

• 100 

121.0 

98.4 

Brnt* 

B 

Fife r 

100 

117.5 

91.5 

En 


Angus 

. . 

100 s 

120.8 

101.1 

|jgu 

■ 

% Average 

100 

118.0 

96.3 

94.4 



■1 


■I 






Ml 


3.4 


Brewing. 



t 



















FOUND, o/' MAlts 



Scotch 
Ber»K kA. 
Hadding" 53.093 
Haddmg n >2.190 
Hadding >52.190 
Linhthg" >1.062 
Perth SO 226 

life 51539 

Angus 19.312 
Edinbur*. 52.164 
Edtnbur*. 52 164 

Average 51.549 


Btgs. 

Dumfries 47.000 75 
Dumfries 47.726 80 
LanurL 49.562 150 
Perth 48.585 100 
Perth 48 562 98 
Perth 48.562 90 
Aberdeen 43.226 90 
Aberdeen 48.562 1 50 
\beideen 48.312 1 90 
Abeideea 49 172 1 90 

Average 48.3271 



1.23 

113*52 

23.87 

0.5 

59.50 

13.75 

0.3 

74.70 

11.26 

0.56 

65.44 

18.34 

0.75 

65.25 

21.00 

1.62 

146.38 

40.00 

1*08 . 

6432 

44.37 

1.50 

109.5 

41.37 

1.25 

88.75 

34.47 


3.98 1 71.72 
2.03, 77.97 

2.67 147.88 

2.00, 98 

S 25 1 94.75 

3.00, 87.00 
20)9 87.91 

2.68 '147.32 
2.25 ) 87.75 
2.26 1 87.74 





14.8 

19.8 

18 

21 

ga 

18.7 

FI 

27.3 


25.3 

14 

23.8 

| 8 

288 

14 

16.7 

16 

19.6 1 

13 

12 

IS 

3201 

8 

21.6 

18 

20.9 

13 

20.7 

IS 

12.S 

15 

27.3 ' 

8 

25.6 , 

10 

14.5 | 

10 

24 1 



39^0 25.4 
38.06 21 



















































































11 II E W I N G. 


mill f Is | , Swim 
B \ K C.l’.\ • jur Hiisli M(ms||| jm m*» h 
«i in lb' vfl oul. i 2iii>h 
t<1 tjuatitii. , u 


t‘d oul. i Itu."h Su». pi’tl. uiiniu 

I I 8. plJlH. 


Swim- \V»-*«:l,i oi Swi'lij Wn'^lil Appn- Htsiir i.s of mai t. poi m>s of mai:i 

i»m- iib } (.iim per | gweil Hays Cleiui of (Mean lent lu^ 

llis. A- . (■ dl.'v Ifoiirh in nht. I pn on TVI^lt n« M.iit jut nf ilromluo- Iioiii Fioin From 
oiriiii- j Slot peri St<-< p. in [c« nt. in FJooi.j Umbels. Bushel. VV. ii. lil Umbels JJoolli-. I Kmhei Mb. 
pois. i in It**.- St.'i iv.jC.ouih. | lbs. nei hha. Grain. ! Gum. (ii.im. Giuin. 


Ilromluo- I* loin 


il- N<il. B.SII .| 

iNuriolk I 70.77 

\oiti)!K | .Oi.uo 


iMlIb.JIi 
Ki ut 
Kill! 


is.si.\ so 
7 KOOV so 
lo.oi.; i.oo 


A verier Lo.OSI 

Sen*] i u. 
iierwiihtS 

I Ifiililiiip/ 1 00. .OS J20 

U:ul(liiij> 11 72.20 LOO 
I Vi lli is. 10 00 

lift; 1S..01 100 


2.70 I 17.1 i: .OS . 00 77 / 27.00 
0-70 1 10 . 70 : 70 .S 7 7070.20 
S .12 70 .S 7 I 87.00 SS 22.19 

2 . 2,0 77 . 77 ! 02.87 S 912 . 1 S 

MS I 17 . 77 ;l 12 .S 7 7 S 87.21 


1 .70 12 L 70 | 4 1 .()() ;OS 2 ‘i.OO 

1.27 I 4 S. 77 I S 2.81 j 7 « 07 .O:S 

1.90 M. 10 ; lS.S 7 blS 2.71 

1.17 OS. 77 ; S 0 .I 2 liSS' 1.27 


20.0 J7 ,101.00 SN.4S7 IS ;IO0.l0| 2.1 IS ! 1 1.072 i 0.82*' 

M IS j 1 72. 1 S S7.7(;2i 2lJi llOS.NOj 2.007 jS'UH S ! <\ t S l- 

•>7.0 0 j S2.77 SO. 7 | 21 ! 107.07 i 2 I O.'VM.^JO ! 0/ 00 


1 84.87 I SO. i 2.7 10 


1 1 07.07 i 2 107 i.;,..j 20 

|l<>9.1 i! 2.0.7 ‘12.012 


j 1 7 S .00 | S(».S 77 ' 27. 1 0 j 107 .S I j 2.072 1 SS.S 2 S 


07 00 
O.sl-2 
0.707 


29.0 IS I 


S 7 . 000 ; 20.01 , 107 . 0 ;;; 2 101 ' 10 .S 1 S ! 0.701 


Au*l.ljjr 

i 

10.87 


lily. 



!\ii kcml. 

•Ui.ST 170 

1 .70 

A \ r 

17.01 170 

2.S4 

Ai^is 

17.00 jos I 

' S. 12 

Aii^u^ 

17. SO 1.30 j 

4.S4 

W earns 

17.01 120 

1 .82 

. 

! I, 


\ . 1 



. 1 Vfl .1 ’’ l 1 

i , . 1 „ I j 

! 


70. ,s 


1 1 27.09 S8.701 2S.1G 100.07! 12)00 jS 
l7S.70jS7.208 27 I0S.I0 ! 1 .f »f,'0 ! { 

02.12 ! S0.7S1 21.0 00.0) | 1.98/, js 

02.08 j 10.0S0 2S.24 01.01 | 1/)17 |:i 

! S8.812 2S.82 I 08.77 1 1.002 l". 


7 

— 

:o.s 

IS 


■J 17.27 j .‘10.400 20.7 jlOl/24 ! 2.12s .* 

,1 l‘8.77 j S7.SS2 20-S‘i j 1 0 1 .OS ! 2.001 : 

|101.7S| 27.71-7 24.70 I 90.81 ‘ 2.0'/: :• 

jlST.TS 28.770 21.8 J 04.77. 1.07J "A 

110.87 S7.77 21.8 00.72 1 2.001:7 


i.7“0 ! 0.700 , 


l is. 

L.i; 

10.0 

771 1.01 

1 17. 

VH 

00.7 

7O0S.7O 

80. 

iri 

07.2 

1 170.72 

00. 

12110.0 

1721.77 

90. 

so! 

S 1.0 

1710.00 

os. 

:r> \ 

70.0 

1 182. 4 ’»7 


28.2 

1 12 

177.77 

.'ifi.fiS 

2S 

100.4 J 

;; o:r, 

SO.o: 

27-1 

0+ 

I.M.M 

S7.01 

24.8 

lOk.'jO 

1.008 

:ss.:: 

Si.7 

i:i 

92.00 

*17.12 

2S 

1(M 

2.202 

.iT.lL 

20 S 

i 

10 1.50 

SO. SO 

21 

■lO.’i.!,;! 

2.1 10 ! 

!:ss.*ia 

28/ ) 

i io 

US. Ml 

S7.00 [ 

27.7 

lO'.UH 

2.000 j 

'!(>. 1 1 

20..; 

in 

‘ll.ail 

SS.07 . 

21 

U7.W 

1 2.0S0I 

bT.TT 


?LS| 27.1 11 


2.087 pS.U. 


1 S.G 

10 

5S.:> !■ 

10.10 

20.7 

0 

•W.TH 

so.oo 

1 7.7 

11 


10.81 

20.8 

10 

o-i-.aa 

SO.'l 1 


os 

21 

1.008 

Sfi/iSO 

0.7 

01 

78 

2.070 

S7.S00 

07 

02 

• ><' 

I.OSI 

S7.0.I7 

0.7 

9.8. 


1 1-000 

S7.080 

o.7< 

01. 

'»- j 

i l.vil 

S7 S7S 

0.7 

01. 

l.‘i 

1 2.1 14 

SO. 8 1 7 

0.7* 


17.0 J 1 


4.0 

00.S5 

j l.:;w> 

70.877 

0.700 


10.09 

! If 1.91277.0 

i 2.27 

1 S7.77; 70.0 


A ‘vr.iLO ! 

1 1.I01 1 

: 1 

i ; 


14 1 1 S(>.00 


ioi ! 

*S4 i 

SS.10S 
S.0. 101 

0.7s 
1 0.78 

j 

- 



2.217 jSl.lSO 0.770 





















B R EWIN G. 


471 


mewing. Thus* it appears that the process of malting is 
nothing else than causing the* barleycorn* to gerrni- 
\iitMM' ni uate, and stopping that process heft ; the green 
Hit Fiores. j ca f makes its appearance. A quantity of roots are 
fonm d, which are afterwards nibbed off and sepa- 
rated, and the weight of which amounts to about 4 
prr <■</*/. of the grain mallet!. The kernel of the 
grain undergoes a remarkable change by this pro- 
ci -s. It consists almost entirely of starch ; hut it 
was agglutinated in the grain, so its to make a solid 
nutl very firm mass; whereas, in the malt, it is quite 
V \V and mealy. Hence it would appear that the 
glutinous and mucilaginous matter of tin barhv- 
curn is chiefly employed in forming the roots ; and 
that this is the [impose for which it was laid up in 
the grain. How far the starch is altered does not 
appear. It is probable that it has undergone some 
change. Malt has a slightly sweet taste, much more 
agreeable than the fade of the raw giain, without 
any of that strong ami cloying sweetness which dis- 
tinguish^- woit. Hut the most distinguishing cha- 
racter of tile starch of malt is the ease with which it 
dissolves in hot water ; though cold water does not 
act upon it sensibly. Whether tins property be pe- 
culiar to tlie starch of barley or be induced by 
the malting, we cannot say. We conceive it pro- 
bable that barley starch is more easily soluble in 
wutti than wheat staich, from the ease with which 
raw grain is constantly employed by distillers to form 
their wm is. In its other chemical characters, flic 
starch of barley malt agrees with that of wheat, 
starch. 

Si.lnhl«‘pait \\ e would err very much, however, were we to 

til Mdt. suppose that iho whole kernel or starchy part of the 
malt is dissolved by tile hot w.itci used in brewing. 
At h a-f one half of the mait still remain* alter the 
brewing i- u\cr, constituting the grains, which an 
known to constitute a most nourishing article of 
food fm cattle, and therefore to contain much more 
than the husk*, or skin of the malt corn. One hnn- 
« In <1 lbs. ol m, lit. from different kinds* of grain, after 
bomg exhausted as much as usual of the soluble 
part of the kernel by hot water, were found to weigh 
as follows : — 


and the soluble part of the malt extracted by hot owing, 
water, the residues weighed ; 


English barley - 54 S lbs, 

Scotch barley - - 5(>.9 

Scotch big - - 

Hence we sec that, in all these cases, the bulk of the 
malt was very nearly the same as the previous hulls 
of the barley before it was malted. 

In another set of experiment*, lot) lbs. of malr 
left the following residues : 


English barley 
Scotch barley 
Scotch big 


5LO lb.-. 
5h.l 
/)(>.(> 


1 GO lh«. of the iaw grain being converted into malt 
and the soluble putt or the mall being extracted hi 
hot water, the residues weighed : 


English baric) - 54.03 lbs. 

Scotch barley - - 50.OJ) 

Scotch big - 50.59 

Here also the bulk of the malt differed but little 
from that of the raw' grain. The first of these sets 
of experiments was made with grain of the best 
quality, the second with grain of the middling quali- 
ty. and the third with grain of the third quality. 

It is probable that an additional portion of the 
kt r m I would be dissolved if the malt were giound 
finer than it is customary to do. The reason Jbi 
grinding it. only coarsely is to render it less apt to 
set. Hut this object might, be accomplished equally 
weii by bruising the malt between rollers, which 
would reduce the starchy part to powder, without 
dish uying the husk. Thin method, indeed, is prac- 
tised by many brewers, but it ought to bo followed 
by all. 

(11 A F. IV. 
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English barley lb*. 

Scotch bailey .00. 7 S 

Scotch big 54.f>9 

100 lbs. of raw grain being convened into mait, rind 
the soluble part of the malt extracted by hot water, 
the residue weighed : 

English barley - 51.558 lbs. 

Scotch barley - - 50.851 

Sc otch big - 55.500 

Tn another set of experiment*, 100 lbs, of malt 
lefl the following residues : 

English barley - 51.9 lbs. 

Scotch barley, - - 5f>.9 

Scotch big, - - 5(>.(i 

100 lbs. of the raw grain being converted into maJt, 


Brewing eonsi>t* of five sue eev-ive processes 
which arc distinguished by the following names: J 
v*. / in.'h/io , ,5. ( \>nUttu t I'ctmcu! 

iny. 5. We shall afterwards give a de- 

scription and view of the utensil- employed in a 
large London porter brewery, where they have been 
carried to the greatest pci led ion. Hut we conceive, 
if belter fo give a description of the pioee— »*s ;hem- 
kcIvc*, iti tlie first place, wit!. nut referring them to 
any" specific form of vessels; observing only, that t Ii- * 
si/e of* all the utensils must be proportional to the 
quantity of hccr^uhnJi it is proposed to make at 
once. 

1. The specific giavity of* malt varies a good dtah Specific 
according lo the way m which it is dried upon i'ie Gravity ot 
kiln. Hut its mean specific giavity may he stated ^ 

:it I .vJOl In general the specific giavity ot hig 
malt is rather interior to that of malt from barley. 

Let us suppose, for the sake ol stating the compa- 
rative quantities, that it is our object to employ in a 
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KtfwiiiL' single brewing 50 bushels of malt. The first thing 
^ " to be done is to grind the malt in a mill, and the 
best kind of mill tor the purpose, is that m which 
the mult is made to pass between two iron rollers. 
iM filing. Wo must be provided with a copper boiler, ca- 
pable of containing at least the 50 bushels of malt; 
or its solid contents must, at the smallest, amount 
to :>Hvi ale gallons, which arc rather more than 
LOT. £'21 cubic inches or 0*2 * cubic feet. This cop- 
per boiler must he placed over brick work upon a 
furnace, and there must he conveniences for tilling 
it with water and for letting the water oft’, whin sul- 
Jicicnth heated, into the mash-tun. 

The mash-tun b a wooden vessel composed of 
staves property fixed by means of iron hoops, and 
usually placed in the middle of the hrewr-hoii.se. it 
lias a false bottom full of holes at some little height 
above the true bottom. Its capacity vaiics accord- 
ing to the extent of the brewery establishment. Hut 
u mash-tun, capable of mushing £0 bushels of malt, 
must be, at least, one third larger than the hulk of 
the malt, or it must he capable at least of containing 
7£ bushels. 

A quantity of water equal, at least, in bulk to 
that of the malt, is to he put into the boiler, and 
heated up to 1.Q0 1 ’ or 1 80 1 according to the fancy of 
the brewer and the quality of the mult. But the 
best brewers, in general, employ the lowest tempe- 
rature. This water is then to be let into the mash- 
tun, and the ruaJt, previously ground, is to be let 
down into it immediately alter. It is then mixed 
with the water and all the clots carefully broken, 
cither by workmen, who use for the purpose very 
narrow wooden shovels, or, when the capacity of the 
mash-tun is very great, as in the London breweries, 
by a machine which is driven by a steam-engine, 
Great care must he taken to break all the clots, be- 
cause the whole of the mult within them would 
otherwise i scape the action of the water, and he lost 
to the brewer. W hen the water and malt are sufti- 
cientiikniixed, the mash-tun is covered and left in 
this HIRti three hours. But the time varies 

according to circumstances. 

Thoug i the specific gravity of a malt corn be 
greater than that of water, yet if it be thrown into 
that liquid it always swims. The reason is, that be- 
tween the skin and the kernel there is lodged a 
quantity of air, which it is not easy to drive away. 
Accordingly, brewers arc in the habit of judging of 
the goodness of malt by throwing a certain quantity 
of it into water, and, reckoning the grains which fall 
to the bottom, these indicate the proportion of un- 
limited grain which the malt contains. Of course 
the more of them that cxbt in any given quantity of 
malt, tlu worse must the mult he considered. But 
though mult, when we consider only single corns, 
is about a sixth heavier than wager, yet a bushel 
of malt does not weigh so much as one-third of 
bushel of water. For, on one occasion, the hot-wa- 
ter in the mash-tun, before the addition of the malt, 
stood at tilt height, of ‘22 inches. On adding the 
malt, it rose to the height of ‘2q inches, 'flu bulk 
of the water was £1 bushels; that of the malt be- 
fore grinding 47h bushels. We see from thi*, ih.it 
‘he real space occupied in the mush-tun by the 47 } 


busluls of malt, w aa only seven inches; while the 
£ I bushel- of water occupied the space of 22 inches. 
Therefore about two-thirds of the bulk of the un- 
grounded malt consisted of interstices filled with 
air. 

The temperature of the water is considerably 
lowered when it is mixed with the malt, but we 
have been unable to determine how much, from the 
impossibility of thrusting a thermometer down to the 
centre of the mash-tun, the only place that wouM 
give a correct result. But wo may state a few mil 
of the many observations which we have made on 
the subject: £1 bushels of water of the temperature 
1 512° were 1 mixed with 17 [ bushels of malt ; alter 
mixture, the temperature at the surface of the mash 
was I lo*. Two hours and a half alter, when tin- 
wort began to run oil’, its temperature was f£b‘, and 
at that time the surface of the nuis-h was at the tem- 
perature of 1 :]<)’. If we suppose in this ea^e, th.it 
the whole mash lost four degrees as well as tho sir - 
face, and take the mean between the bottom and. 
top, we shall have the mean heat of the whole a fic- 
tile mashing. l£0°. So that the water has lost ‘l2 J 
of heat, while the malt (its temperature before mix- 
ture was 48°) gained I 02 
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The weight of the water, reckoning 

it at £1 bushels, was - qq(>£.2£ lb* 

That of the malt was - ITKN.SOlbs, 

This would make the specific heat of tin* malt 
0.6’q, which is probably considerably above the tmtli. 
For, according to the experiments of Dr (haw Ibid, 
the specific heat of barley is only 0.W1. So that 
our supposition, that the mean temperature after 
mashing wax only 1£0°, is not quite accurate. Were 
we to suppose the specific heat of malt to be 0.12, 
which cannot be very far from the truth, in that case 
the mean temperature, after mashing, would he M>q\ 
if the water was 10*2° and the mult IN ', and the 
weight of each as above staled. 

In another experiment, in which l ; () bushels of 
malt were mashed, the heat of tlu* wate r was J 80’, 
that of the malt £(>°, the tempi raturc, on adding the 
malt to the water and mixing it well, wav ;,t tin* sur- 
face Ml". Four houis after. wlnn I he w 01 1 hi gan 
to he diawn olK its tempo atm c was 1 -O', and that 
of the sui face of the mixture of malt and inter iu 
the niash-Htn, was 

The bulk of watt r was Obj bushels, iis 

w i ight - - - £11? 

Tlie weight of the malt was - 22 88.fi 

Any person may easily, from these data, calcu- 
late what the heat of the mixture alter ma.-ldeg 
ought to be, supposing tlu* spec ific heat of the malt 
to be 0.4-2. The common formula for the calcula- 

. „ W X w — m . 

tion, is S = which h denotes the 

B x — 0 

specific heat of the malt, \V the weight of water 
used, vs its temperature, B the weight of malt used, 
£ it* temperature, and m (which in the present case 
is the quantity sought.) the temperuture after mix* 
6 
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Hirwin*. lure. Wc Jo not think it worth while to give any 
more examples of tht*.*e change* ol* temperature, 
though no arc- in possession of ahuu ' imv of them ; 
bccmeu- wo ,Io not conceive (hat they can lead to 

any useful results. 

After the in<< di has continue* l f«»r ahout three 
hour.'i (or longer or shorter according to circum- 
stances), a stop-cock, placed below the lai-r bottom 
in the madi-tun, is opened, and the \\ t allowed to 
run out into a vessel prepared to rooi i\e it, and 
known by the name of nmhtlnui. At tire snuu 
time the co\er is t:dcn oil the mash tun, and quan- 
tities i»f wall r of the temperature of 1 so are occasion- 
ally spiinkled over it tiom the boiler. uhiih had 
been again tilled with water to hi 1 healed, .is soon as 
the water for mashing was drawn oil’. No specihi 
diieetions can ho *41% t 1 r 1 respecting the quantity ol 
hut-water added m t ii 1 - manner by sprinkling. be- 
cause that, must depend upon the views of the brew- 
er. If he wishes to have ale of \erv great strength, 
he will of eoui’M add less water; it’ the ale is to bo 
weak he will add more. The best wav is to deter- 
mine the .strength of the Jiquor as il flows into the 
underbade In means of a sacchnronietcr, or by tak- 
ing its .speeitie gravity. When the .specific gravity 
(at lit)') sinks to l.(M< or 1,0/), or when it contains 
only Mil or -ift.l lbs. prr barrel of. solid matter in so- 
lution, it would be melees or injurious to draw any 
mole oil’ for making sluing ale. Hut an additional 
portion may still be drawn oil’ and converted into 
s111.nl beer. We ha\e .seen tin hreueis in luliu- 
huigh eontmue to draw oil small bee r from the m:i‘*h- 
Inn till the liquid indicated only l .!:i lbs. /><v hail’d, 
01 eicu til! it indicated only 17.' lbs. y, t barrel : tliaL 
is, nii its specihe gi:mt \ at (»(> ’ was r» dm ed to l.oy 7 
cm I ,()'/<>. Indeed the strength of small -beer is often 
mueh weaker than tin"*, wlun it is obtained fr*»ni 
in dt without drawing oil* any strong ale\.orl: but. 
when it is the re '.due of strong ale, it is neeo-*i*:»rv to 
iviiikt 1 it -trougi r, otherwise its quality' w ill In* had. 
About a dozen of years ago, it wa« customary wish 
,-omo ol 1 in: small-heer brewers in Kdinhurgh. to 
make the "inall-hoer of considerable strength; and 
al’ier the Hxcisemen had determined bs quantity, and 
the duty to be paid on it, they diluted it largely wiib 
water, just when they wore sending it out of the 
house. This I rand was easily put in practice, be- 
cause the "inall-boi r is usually disposed of the mo- 
ment it if mixed with the yeast, and before i* lias 
undergone any fermentation whatever. Jt ferments 
fudlicieiitlv in the small casks in which it is sent to 
] lie eonsimicis. In F.dinburgh it is customary to 
b.ntle tin’s small-beer, wiiich makes il clear and v» rv' 
brisk, and consequently veiy agreeable to the pa- 
late. 

Neither can any general rule be laid down for the 
.specilie gravity or si length of the wort, when it be- 
gins to tloA from die nob. Il will obviously de- 
pend upon the good.-n.'s of the malt, and upon the 
qu. unify of m idling water employed, when com- 
par. il with die quantiiy ef malt. Wcf have seen it 
Jo -.’in to flow bom the mash-tun of the' specilie gra- 
vity l-tK-'l-, I.OSO/i, 1 .(>N 1 n, I.OS.Ju, I .Of} I, l .Opt; or 
conbiim..g respectively Thj, 7 So, aild 
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The wort, as it fust flows from the mash-tun, is a ttivwing. 
transparent liquid of a line amber colour, a pet uliar 
mticII, and a rich, Iumuoii-, .sweet taste. It' it is 
cloudy, as sometime* happens, it is a proof* that die 
w « 1 1 < r 11 ^ed for ma-hing \wi> of too high a tempi u- 
ture. \Ye have seen the wmt run 1 lomly from tin* 
nuidi-lun, when the temperature of* tile watei h.id 
bn 11 as high a* viOtd or 1 M 1 hat never wlu 11 it was 
no higher than ISO". This affords an additional 
reason with the brewer* for keeping the temper, lure 
of the mashing-water low. Foil we have some doubts 
about tin' aei.uraty of tile reason, l’or, when the 
wort is .diii wards boiled, it always deposit* a co- 
pious ducky sediment, 'flic boiling would doubt- 
less finder even turbid wort transparent, and would 
not pi ubublv increase flic* sediment much. At the 
same time, it must be knowledge d. that some ob- 
fccunt 1 hangs upon diis pail of the process of brew- 
ing. I < »t we ha\e "eon wort eontiniie opaque during 
the* whole process of boiling, eoolmg, and immciif- 
ing, and requiring ultimately to be clarified or/rW, 
as ilu brewe rs teuned il, h\ means of isinglass. Thr 
substance which rende r; d the ale ill this east turbid, 
seenu d to be a variety of starch, or some particular 
form of that substance; for it was completely pie- 
cipit.uid by iniVi'ni of initgalF, and the precipitate 
was redissoKed by tin application ot" a moderate 
heat. 

The flowing of the wort 11 mu the mash-lun takes 
up six or eight hem*. Vs it advance"', the colour 
diminishes, the smell becomes h^s agi ivabY, and 
the taste less sweet. At last tin t olour becomes near- 
ly' opal, and the smell bcion..* -our, and somewhat 
simil.ii to the odour giu :i out by an infusion of* meal 
.md water hit till i> has In come sour. Vit it pm. 
ebu’e- no change on u getahle bine colour'* 

If the woit which iiiM comes over he evaporated CuMiturnU 
to dmw it leave* behind it .1 yellow -coloured ro-utWuit. 
siduum, which ha - a wurt taste, dissolves nadily in 
watt r, absorb' water ftmn the almosphere. and b*- 
comes clammy, and *mni;u* in <qqiearam c to Lrcaelc. 

Its specific grnitv is l. 'Ibis doe** not differ 
much from the specific •■r.ivby of common iviini 1 
<ugar, if we lake a i*\ ,in ol the experum nN 
Fahn nheit and I Jassenii it/. K:hn illicit fbicid I i >< 
specific ara\it;; ei .''n\n* |.i»(‘h';, whih* IIupm nrtul/ 
found it 1 . 10 l.i. lb.* nu .111 df' which is I. Tin re 
can lie no d»»uht that tins lesalue contain:, a 
dial .»!’ sugar, pri ciselv tile smit 1 111 il< propiifie^ 
with tlw "Ugar into v. Inch March i* coiumted l>e 
boiling ii in a \en diinti* acid. Fill it is n.i^al iil.e- 
v im* with a consult raldo portion of starch, which, has 
become: soluble ni w i‘» r, uU!u'nt I* hig comerteu 
into sugar. l or wmt ce, es a ei*p:i):i, pjreipitate 
with the infusion of imtyulls, and this pieeipitau* c 
ri dissidved by a miuiorate iucuMsi: ol temp “tat urt 
properties which cli.uacteri/e st.irch. 

1 'ioni the expei'inn ills of Saussure it would ap- 
pear, that *f ire'll iugar is nothing t Kc than a eciuhi- 
nalion of* starch and "Ug;tr. Hence it i*. proh *h!e, 
that, dining the mashing, a combination takes place 
bet who the st.irch of the malt and the watei, the 
rise.it of which is the foimaliou of starch sugar. 

I Ins M.giir agrees in its pi opt t tic* with the sugar of 
giapes. It crystalli/is m r.ccdlts grouped togethev 
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in the form of small sphcricles like granulated honey. 

' It does not go so Jar in sweetening as common su- 
gar ; and, like sugar of grapes, it ferments without 
the addition of u*aM. We have attempted in vain 
to separate the saccharine part of the residue of wort 
iiom the .-t.irch. Win n alcohol is poured over it, 
no solution takes place, hut such is the affinity of the 
nsidnt of wort for water, that it deprives the alcohol 
of a portion of its water, just as carbonate of potash 
or muriate of lime does, and a very viscid liquid, 
miiM-tling of the residue of malt, dissolved in a very 
small quantity of water, is formed at the bottom of 
the \cssel- 

It is exceedingly difficult to evaporate wort, with- 
out partly decomposing the extractive residue. The 
best way is to put it upon a very flat dish, and to apply 
a heat not greater than I ‘20°. We have charred it 
complete!} in a glass vessel, filled with alcohol, with- 
out applying heat .sufficient to make the alcohol 
boil. Indeed, we nevi r succeeded in obtaining the 
residue of wort, without its colour being a good 
deal darker than t hut of the wort from which it was 
obtained. 

'flic wort which rims olT last contains very little 
saccharine matter ; hut some starch and mucilagi- 
nous matter may Mill be detected in it. The tlavour 
and beauty of the ale is increased, if we take only 
the wort that Tuns first off, and throw away the la^t 
drawn worts, or employ them only in the manufac- 
ture of small beer. 

' 2. The next process in brewing is the boiling of 

the w ort. The wort is pumped up from the under- 
bade into the copper boiler, where it is boiled for 
several hours, till it has acquired the degree of 
strength which wanted by the brewer. • 

It may ho proper to gi\e Mime examples of quan- 
tities to enable the reader to form a better idea of 
the effect of the boiling. 

From fit) bushels of malt there were obtained 
2'>\lb5 barrels of wort, of the strength of bT..'>7 lbs. 
per barrel, or of the specific gravity I.OfiSd. Jt was 
boiled down to l<).75(i barrels of the strength of 
S'j.J lbs. per barrel, or of the specitic gravity 1.08ft. 

From 0*0 bushels of big malt there were obtain- 
ed 28.8 1<)5 barrels of* the specific gravity 1.01)18, 
or of 58.75 lbs. jwr barrel of saccharine matter. 
It was boiled down to 1 barrels of the specific 

gravity J.078, or of 72^ lbs. per barrel of saccharine 
matter. 

From 72 bushels of malt 1.0.1*188 barrels of the 
specific gravity 1 .071, or of (>().(>’ lbs. pt r barrel, it 
was boiled dow n to l .Si bands of the specific gruvit} 
1. 1055, or of J)8ij lbs. per barrel of saccharine mal- 
i er. 

From 50 bushels of malt 15.414 barrels of wort 
were obtained of the specific gravity l.Ob’S, or of 
I>8.I25 lbs. of saccharine matter pa barrel. It was 
boiled dow n to 1 1.085 barrels of the specific gravity 
1.1015, or of J)4 }. lhs. per barrel. 

Various contrivances have been fallen upon to 
economize the boiling process; but these will come 
under our consideration with more propriety when 
we give an account of the utensils in a London 
brewery. 

The ilocky precipitate which forms during the 


boiling of the wort, as far as we have been able to Brewing, 
determine its properties, approaches nearly to the' 
nature of gluten, or vegetable albumen ; tor these 
two substances differ very lit tie from each other. 

While the wort is in the boiler, the requisite qiian- Hops, 
tity oflioj» arc added to thnom* the ale, and tender 
it capable of being kept for a considerable length of 
time without souring. Hops, as is well known, are 
the seed-pods of the IJmuu/us lujuthis, oi ho p-jtlunt, 
which is cultivated in considerable quantities in tin- 
south of Fugland, especially m Kent and Hamp- 
shire. The seed-pods of thin creiping plant arc* - - 
collected when ripe, and dried upon a kiln. They 
are then packed tip in bags, and sold to the brewers. 

Hops are well known to have a peculiar bit tc r taste, 
and a weak aromatic odour, and to possess sedative 
qualities to a considerable extent. A pillow, filled 
with hops, lias often been found to indu sleep, 
when every tiling else has failed. If tiny bw digiM* 
ed for some days in alcohol, that liquid acquit cs a 
slight greenish colour, a peculiar taste, and an odom 
in which that of the hop can be distinctly perceived. 

If the alcohol, previously freed from the undi^olvrd 
matter, he distilled in a retort, there remain.- behind 
a solid green-coloured oil. It is to this oil that hops 
owe their peculiar smell. Its taste is peculiar, sharp, 
and scarcely bitter, but putting one in mind of tin- 
peculiar flavour of good ale. 'ibis oil is the part oi 
the hops which gives ale its distinguishing fi.tuuir. 

It is apt to he dissipated by long boding, lienee, 
when hops are too long boiled in wort, the aromatic 
odour and peculiar flavour are nearly dissipated, and 
a hitter taste substituted in its place. It is the 
opinion of brewers, that the intoxicating qualities ol 
ale are to be partly ascribed to the oil of the hop. 

Indeed, it has been pretty common to ascrilu intoxi- 
cating qualities to bitter tasted substances in general* 

Tim-, a woman of the name of Johnston, who kept a 
public house a little to the south side of’ the Meadows, 
near Kd inburgh, about the beginning nftheJuM cen- 
tury, was famous for brewing a pleasant and \ cry in- 
toxicating ale ; and the last quality was universal!} as 
cnbed to the broom tops, which she employed as a 
bitter instead of hops. This woman's name is remem- 
bered, because her ale a. id her house are celebrated 
in the poems of Allan Knmsay. Hut this opinion, 
though very general, does not appear to be founded 
upon any precise experiments or observation.-. We 
are not acquainted with any volatile oil which pro- 
duces intoxication ; though some of them, a-, oil of* 
turpentine, act with great energy upon the lomaeh. 

No infusion of any bitter whatever, not even of hops, 
is known to produce intoxication ; nor is any effect 
in the least similar to intoxication produced when 
considerable quantities (2 oz. for example, per day) 
of Peruvian bark are swallowed in substance. 

Besides the volatile oil, hops contain likewise a 
quantity of bitter principle, which may be easily ex- 
tracted from them by water. As far as we were 
able to determine the point, this bitter matter pos- 
sesses the characters of the bitter principle in per- 
fection. No reagent that we tried is capable of 
throwing it down except acetate oflead, a somewhat 
ambiguous precipitant, because it throws down the 
greater number of vegetable substances, and because 
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wing, the lead in this salt is partially thrown down by car* 
/*** boniorfftcid, it* it happens to be present in the solu- 
tion. Nitrato of silver is likewise \ precipitant, 
throwing down the hitter principle of hops in light 
yellow flocks. But this precipitant is also some- 
what ambiguous, for the same reason that renders 
acetate of lead so. 'Hie bitter principle of hops is 
likewise very soluble, both in water and alcohol. 

Hops communicate both their flavour and their 
bitter taste to wort. The quantity employed varies 
very much, according to the taste ot the persons 
who are to drink the ale. The stronger the ale is, 
the greater the quantity of hops is which it can 
hi-;ir without injury. In general, English brewers 
eiuplov a much greater quantity of hops than the 
Scotch brewers. ' To elucidate the subject, wo shall 
give a few examples of the quantity ol hops used in 
making Edinburgh ale; which is known to be mild, 
ami, in general, is much relished by most ol those 
# who are in the habit of drinking ale. 

Sixty bushels of* malt yielded 1 1 \ barrels of strong 
ale wort (measured at the end oi the boiling), and 
10 lbs. ol* hops had been mixed with it in the boiler. 

Fortv—wen and a quarter bushels oi malt lurnish* 
i;« I |o.s;j bands of wort, measured after being boil- 
ed and cooled, and :>()lbs. of hops had been mixed 
with it in the boiler. 

Sixty bushels of malt furnished fifteen barrels oi 
wort, measured after boiling ami cooling, and t.'» lbs. 
of hops had been mixed with it in the boiler. 

Sixty bushels of malt, troni big, furnished 11.7 
barrels of wort, after being boiled and cooled. It 
was mixed with 40 lbs. of hops in the boiler. 

In another brewing in which 7~ bushel* ot malt, 
from big, furnished 10 1 barrels of wort, ()(» lbs. oi 
he/pi had been added in the- boiler. 

In general, wlu n the ale bus eonsideiablc strength, 
tlu* Edinburgh brewers an' in the habit ot adding 
one pound of Imps for every bushel ot malt employed. 
Sometimes, indeed, when they wish their ale to be 
very superior in flavour and quality, they employ a 
greater quantity of hops than even this. Thus, we 
1 1 live seen 100 lbs. of bops boiled in the strong ale 
w ort extracted from 7^ bushels ot malt. When the 
ale is but weak, and consequently cheap, the usual 
allowance is one pound of hops to u bushel and a 
half id’ the malt. 

» die After the wort has been boiled down to the re- 

quisite strength, which, in Edinburgh, is commonly 
In tween the .specific gravities l.OJ) and 1.10, it is let 
out into the coolrrw The cooler* are floors ot wood, 
surrom uled with a wooden ledge, and water tight, 
placed in the most airy and exposed situation in the 
brewery. They are of such a size as to hold the 
whole of the wort at a depth not exceeding three or 
four inches ; so that, in large breweries, they are of 
an enormous extent. I he object is to cool down 
the wort, as rapidly a* possible, to the temperature 
of the atmosphere ; because, if it were allowed to re- 
main long hot. it would run the risk of becoming 
-our, which would spoil the whole process. A 
■/ieat deal of* the superiority of sonic breweries over 
utliers, depends upon the construction of the coolers, 
or, rather, upon their being as well adapted as pos- 
sible for reducing the temperature of the wort speed- 


ily to that of the atmosphere. A flee current of air Itn'wiiur. 
ought to pass over them, and great care should be 
taken to keep them perfectly clean. 

The wort is either pumped out of the boiler into 
the coolers, or it is let into them by simply opening a 
stop-cock, according to the construction of the brew - 
house. It soon spreads itself* over all the surface ol 
the coolers, and a very great evaporation is the con- 
sequence. This evaporation ought always to be 
taken into consideration by the brewer ; because it 
botli materially adds to the strength of the air and 
diminishes its quantity. The amount of it depends 
upon the temperature of the air compared with that 
of the atmosphere, and upon the skill with which the 
coolers have been constructed. We shall give a 
few examples of the quantity of evaporation which 
took place during the cooling of worts, in coolers by 
no means remarkable for the goodness of their con-, 
btruction. 


IVlHJU-fil- 
llll •• ill* III* 
wuil when 
i«*t inf u tin 
cooU'is. 

IVmpe- 
latmo ot 
Uo. wln'i 
Colli. 

Uiiiiutily ot 
Woit wlu-i 
•c*t into tlu 
Cooleis ui 
Ah- K.invh 

Ditto wlit'ii 
cootril. 

Quantify 

CViipO- 

rati'd in 
Ale Ihn. 
nU. 

Time of 
Ooolini 
in hours.' 

MiO 1 ’ 

Mi” 

1(>.158S 

1 i'.Stil 1 

l.'-77’ 


J7b M 

oi 

18.(i(M> 

1 

l.-Dt V II .! 


r>o 

1 1.5555 


.SO.") 


MW' 

,V2 

HUI WhI i j.nx;:! 

ti.J5.Vi 

1 1- 

•JOS 1 

JO 

1 

10.5 



JOiS° 

55 

1 I--T777 

H*.5 

1.2777 

w 

2 JO'* 

52 j 

I :(.(»«* H 

0.1588 

•t.5.i.'() 

« 

J08 

51 

15.5555 

!)..'?05.) 

l-.0*278 

8 

JOf) 

52 

U.liSSH 

8.2777 


() 

"00 

52 

14.0555 

5).44U 

Ul 1 1 1 

(>! 

V()0 

5* 

15.(\<H4 

5M.S8H 


t > 

J()o 

1 


1 1 .OS.Jfi 

8. 5000 

! 2.5855 

1 i 

? 

J04 

5(i 

1 4.0555 

1 ().(>! 1 1 

j 5. 1444 

8 

Mean 

\ 

14.10(>7 


3.5UW 



In the first two examples in the above Table, tin* 
quantity of w r ort w;w estimated just when it was let 
down into the coolers; in all the other* it w r as esti- 
mated in the boiler before it was pumped out. It 
appears from the preceding table, that rather more 
than one-fourth of the whole wort is dissipated by 
evaporation during the cooling. And, if we had ex- 
cepted from the general consideration the two 
first examples, the proportion evaporated would Iiuyc 
been still greater. 

When the wort is let out of the boiler into the 
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cooh r. the hop* Mill remain, and, as tlu*y arc soakid 
iwtli wort, a cDir-itlciM^N* loss would he su famed ii* 
they wen* thrown ana}. 'Jims we found, in one in- 
Maurc, that i 1 ! ' . i»l‘ hop- ret lined h*!f .1 barrel 
of v. .» t afti r llnv '.v : i *■ (hahicd mi roii.»»l» lrl\ that 
hm nim i w m t wii.ii I (hop out. In ar.m her c i.a\ .'i.i 
lbs. n*‘ hop*. loKun.’d in ll.x- .'•.line way, C >..*>{ ii it > of a 
Imiii I, winch i-. r.tJher mure than Iiii tl of a 

lunil. To 1 . cover i'i.'s unit i( L pi oper to subject 
the Imp. («t j»i*e^Mi!V. W\ do not know w lit ihcr this 

.itfc ihIimI toby tlu* pleat hrcwcis though it pro- 
b U\ i-. IL 'i r.i i of the LdlnlM.rgh In t w ci> )t is 
too nun h ncgb’i t; d. 

In eoi<l \\ -t!lur, when* the lemurs L small, 
and the ;' ).«! ■ .in m m which the It rim nting vis- 
s. b »iie j.ljt.-d, cold, il L propir not to redi'cc 
the I, iiijiciatiue of the wort s.» low a.-, that of the 
:»t»no j > ! j ■ ■ ' ■ ■ . I', oni waul of attention to tide iir- 
eun. !,i lie, we h «i \ * • s.vii wort n fine to ferment tor 
’■nine tine. ;.ud the hiewer under the mec'"-ilv of 
1 1 ■ ;i l 'em it ;n lihri ally hctoiv i’ermt ntation c.uild he 
brought o m » lu in h e.isfs tin* wort is \tr\ apt to 
be I * > - 1 alli/peliii-r by conti icling aridity. 'I he tem- 
pi r;. Mire, in -i.eh ra x’-;, omdit i.oi. to l>i n dined 
iov\ei than.#!!'. !»nl w in n the apartment in which 
form;. illation is lairnd on is warm, M 'or/i^ is a 
very *o »i»d ti mpi r.itm i-. Winn the brewer i.s ob- 
ligt d !o male, ale m w.irm MUiimcr weather, it is 
in. itt rial to rediu e t.n- temperature a- low as pos. 
m1/c. in such cast great advantage would attend 
cooling the wolf in coolers without an} roof or 
covering whatever, but quite open to the sky ; bc- 
c.inse, in ch ar nights, (lie wort might be cooled in 
lid x u . eight or ten degiccs lower than the tem- 
pi Ml , im of the nlioosphi re. 'file n ason is ohumis. 
Il is owing to the r.i\s of Iu.it, winch, in muIi a 
case, ladiulc from the wort, and are not ret mind 
again by the clear 1 k \ . Vi-iti, hi mg a pood iadia- 
tor of hi at, would be particularly bendited by tins 
nuthod of cooling. We have no doubt that it might 
be put iu practice with advantage in hot climates; 
Sind that, by nuaiu . *f il, pood a!.' or poitir might 
be manufactured in the Last and West Indie-. Such 
a manufacture, if sun cssful, would be purlicul.uU 
relished in India, and would, we doubt not, prove 
a hu rative artide of manufacture to an enh rpi isiug 
man. 

As there is a duty h vied on ale and beer accord- 
ing to llieir ([iiantitv, Lxcbemcn uic in tin* habit of 
gauging the wort while iu the boiler and when oil 
the coolers. Not that tie- duty is levied accord- 
ing to the (juantities there found ; but to s?ir\e a< a 
check upon the more accurate g tinges taken in the 
fermenting tuns. lor a certain allowance being 
made for evaporation, while the wort is in the cooler, 
which the e\i from long obser ration, are en- 

abled to do with some accuracy. they have it in their 
[lower, from these clucks, to determine whither any 
of tin* wmt from t!m i outers lias been secreted or 
carried off with a view to made the excise laws, 
tj L Wliui die wmt is .-utlit icutly cooled down bv 
exposure on the coolers, it is 1, t down into the fer- 
ni'Miiiug- tuns, m, as tin* bicwers call them, the g’Jc- 
tuns, jo order to be L i inenti d ; by which priia^, 
it i^AOivtitcd from the luscious ^weet-msted Inn.ur 


called iror/f to the brisk intoxicating liquor which J’xwinj?. 
< <»nsLitutes ale. The r;\ le-luus are c\ hndi ical %ood- 
in vessels, varying io .-i/e, according to the extent of 
the brew my. In the London broucrii*, and in the 
li.h.tillei ies, the\ me oi‘ prodigiou - size; but in private: 
houses the\ ofu.n do not exceed the si/e of a wine 
Jiogsheatl, or even of a beer bairci. '1 he fermenta- 
tion is perhaps conducted with the greatest economy 
in large vessels; but good ale mav be made in com- 
paratively small quantities. I low l.ir thi> L the ca.-e 
with porter, if mule difficult to my. (i^otl poiler 
has .scurirlv ever !)• en nnule, < xci pt by th isc who 
manuf ict ure it upon a large scale. 

Thefernn ni log tuns are not to be tilled bv the w ort ; 
because c. c oiisiderable inmease in Imik talus place 
dining the Jernicntation, in consequence of which 
the liquor would run over, unless allow nice wme 
made lor it. 

The fermentation of ale or beer is never cai ned to 
any great length. The object of the In mu r is, to 
retain the llavourandgood ijii.ilifies of the ale or beer, 
not to develepe the greatest quantity of spjiits, 
which can hardlv be done without allowing the wmt. 
to run nit t> ,u idity, 'The violence of the h nocnla- 
tion depends upon the quantity of yca?t added. 

Urewcrs, accordingly, mix yeast with their worts 
onlv in verv ‘-paring (piantitics ; while the distiller 
adds it in great doses, and repeated!}. 

\ cast is a frothy substance of a brow nish-grov N.»tm- it 
colour, and bitter taste, which is formed on the Mir- \vn°. 
late ef ale or wine while fermenting. It it be put 
into sacks the moisture gradually drops out, and the 
yeast remains behind in a solid form, ft has very 
much of the flavour and taste of ihei?e when in this 
state ; but. ils colour i.s still darker. I his dried vea>t 
promotes or excites fcrmi ntation ; but it does not 
si'iMur quite so well as fresh yeast. At one period, 
seine of t lie Scotch distillers employ id considcinhlr 
(punt 'ties of it ; but all of them with whom we (on- 
\eised on the subject, affirmed, that it was much less 
pinlltiihlc tliaii men the bad poiler yeast which they 
wme in tin* habit of btingingdown liom London. 

Lioni the resemblance which driid yca L t lias to 
elici • e, one would be disposed to infer that it is a 
spec it s nr v, uicty of ghctii, lint if we attempt to 
induct i'ciiiH ntation in wart by adding flic gluten of 
wheat, we will be unsucci &*>iul. 

When \cast is kept for some time in mlindiical 
glass vessels, a white, sub lance, not unlike curd, 
separate and swims on the surface. If this sub- 
stance be n moved the yeast loses the propci ty of 
exciting fermentation. Tins white subst.-nee pos- 
sesses many of the piopertics of gluten, though it 
differs from it in others. Its colour is imu h whiter, 
it lias not the same elasticity, and its particles do not 
adln re w ith the same force. Jn short, it agrees much 
more neaily, in i>s prop< ities, with the curd of milk 
than with the gluten of wheat. We aie disposed 
to consider this substance as the true icrnu nting 
principle in yeast ; though we were never aide to 
procure a sufficient quantity of it to put it:- ferment- 
ing powers to the test of expel inient. We have 
Mime! inies seen a similar substance separate in the 
iinnenling tuns in distilleries, when the fei mi ntation 
v, as nun ly at an end; or, rather, when such a quantity 
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Brewing of spirit had been generated as put an end to the 
fermefiting process altogether. Hut we could never 
learn that tile distillers had formed a j opinion re- 
is}),rli!^ tins curdy Mib-tance. It did not interfere 
w i 1 1 1 tiu- sucres', of i heir op* i.Uions, and, on that ac- 
count, tluv b( slow (*d little uiion to it. We at- 
tempted, unci or twice, to ceikit ^ueh a quantity of 
it as might enable Us to try U^ powets as a ferment, 
hut we did not succeed. 

'| hr only chemist who has attempted to subject 
\iM-t to a chemical am.lv sis is WcMrumh. I nit, 
though t-his philosopher w r * i is*! in*’ ui^ln*vi Ini his .ic- 
i tii.u y, tii" la.dv wii' too diflieult for the icsources of 
t in* st :cn • ■ of the time t f “ ' j ii • when he pubu-hal 
tm, r.ift'/hnih f \. lVom I.V;\,* parts ol‘ fresh beer 
wast lie obtained the following ^ubstanccb : 
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G i 1 ionic acid 

r> 

Acetic acid 

10 
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lame 

ti[) 
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SJIO 
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As veast may he reduced to u dried state with- 
■ >ut depioing it ol tin* powei ol .icting a* a ferment, 
H is clear that the caihonic acid, acetic acid, ah nlinl. 
arid water are not « initial to it. We cannot sup- 
pose that either potass lime, or malic acid, i> i^-en- 
tial. ri»L saccharine matter, we know, is capable of 
fi i mcntin*r of itsi If; hut il it vvctc the essential in- 
gredient, it wouh! he (pule unnecessary to add yeait 
to wort at all, as vve know that the wort contains 
abundance of succhai iuo matter in solution. W c 
know likewise, from c\pei iment, th.it neither ex- 
tractive, mucilage nor gluten po^ci^es the property 
of l veiling fermentation. Thu* none of t lit 1 sub- 
Manecs found by WeMrumb in veast, can be con- 
sidered as the true fermuiling principle. Doboriiner 
icund that, wlicn yea*-! is stu ped in alcohol, it loses 
the piopcrtv of acting as a ferment. This may he 
„uing to the alcohol dissolving and carrying olf tin; 
true fermenting principle, Uul we are rather dis- 
pusid to ascribe it to tiu- presence of a portion of 
alcohol in the yeast. We know that a certain por- 
tion of alcohol distroys fermentation. Thus we 
I save found by a ‘i/eat many trials, conducted on ra- 
i'ur a large t ciih\ that ibo st lunger a wort is made, 
r he greater is the quantity of unaltered saccharine 
nuitir which remains in it after the fermentation 


has been carried to the greatest possible length. 
Hence the present mode of levying the duties on 
jpiiit.s upon the wash i» not only very injurious to 
the goodness of the spirits manufactured ; hut is at- 
tended with a positive and very heavy loss to the 
emu minify. Distillers’ wash may he fermented a 
scc‘«uii t me, and would in this way yield a consult r- 
able u'Uhfimal quantity of spit its. We have Ire- 
fpwiitly sv ii It male into good small-beer. The pru- 
jr r .co le ol levying the duly would he on the quan- 
tilv . t saci’lurine mat i or m the wash. This might 
cab. be dcl T.nii cd by ;i ", vd mi'i'kimwvln . A 
c« ,1 j n pa,* ol tin duty miphi likewise Ik> levied up- 
on tin* sj/ii it ■- pioduccd. Tin’s w ould ait as a soil of 
i In-cl. upon the ti; -I < -innate, and would consider- 
ahlv J.’mini^b the r’sk of fraud. Indeed, the mode 
of deu i mill. np the duty by the quantity of saccha- 
line m,ilt«. r, v» ould not be more liable to evasion 
thou the prt .< ul mode. It could he evaded in nu 
olli. r wav than by concealing a portion of the wash, 
which would he equally eih’cacious according to the 
pi\ -cut mode. 

W’e eonci ivt*, ilicrelbre, that when yeast is mixed 
with alcohol, it may retain so much of that liquor us 
to prevent it from acting as a ferment. Win n vve 
attempt to wash away the alcohol, we may destroy 
the yeast by washing away that portion of it which 
really acts as a feiment, which is probably small m 
quantity. 

It scents to us not unlikely, that the portion of 
yeast which really acts a> a ferment, is a quantity 
of saccharine matter which it contains, that ha> be- 
gun to undergo the decomposition pnulmvd by fer- 
mentation, but Ire- not yet completed the cli mge. 

1 or nothing none scans to be necessary than to lie- 
gin the f( i mail alive pioccss in woit; the process 
then g oi s on of itself, ft would be curious to know 
whether a high tcmpcutuic (|H» ,J or 100 ) might he 
substituted in diMillerus for the gn at quantities of 
yeiM at present employed. W’e believe that the 
reason why mu h great quantities of yeast are in ces- 
sary in distilleries, is the very great strength of (hr 
wash employed; as they arc obliged by law to pro- 
duce a quantit y of proof spiiits amounting ncarlv to 
'.tli of tlie whole hulk of the a.vh. Nothing c an kt 
moi c* preposterous limit such a method, nor mou 
contraiy lo the rial interest of the eommunit;, 
winch obviously mint he to produce the gi cutest 
quantity of good spirits from a given quantitv ol 
grain. 

The quantity of yeast mixed with the wort m the 
fermenting tuns by brewer-, is very small, amount- 
ing, at nu average, to a gallon of yeast for every 
three barrels of wort. '] he fallowing table will give 
the reader an idea of tiu* quantities ot veast real i \ 
mixed by the Edinburgh brewers with their strong 
ale worts in different, brewings. It is obvious, how- 
ever, that the quantitv of yc.et must be regulated 
fcumc measure by its goodm’s... 
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Quantity of 
wort in bai- 
it* In. 

Specific 

jUttVlty. 

lbs. per barrel 
of saccharine 
matter. 

Quantity of 
yeant ml< It'd 
in gallons. 

10.611 

1.106' 

99 

3.5 

10.83 

1. 101 

97 i 

4* 

1 1 .<)4 1 

1 .0J)6' 

89 J 

xJ./> 

l4.«S0.i5 

1 l)!P 

s(il 

3-75 

14.63.38 ' 1 ' 

I 

<s(>i 

*.8:5 

I l~22 

1.082 


2.8:i 

JO. JOI 

1.0.01 

«6[ 

1 

9.75 

1.0<)l 

86’ J, 

i 

1 1. J-7H 

l.oys 

•n\ 

1 

9.25 

1.096 

89.fi 7 
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The four last brewings, in which the quantity of 
yeast added was smaller than in the six first, took 
place during the month of May, when the heat is 
apt to make the fermentation run to excess. The 
variation in the quantity, so conspicuous in the first 
six brewings, is partly to be ascribed to differences 
in the goodness of the yeast; but chiefly to the 
carelessness and want of method which distinguished 
the brewer in question beyond any one we ever met. 
But we have taken his quantities, to show that dif- 
ferences in the quantity of yeast are not material ; 
for all the preceding brewings, except the first, f ur- 
nished very good ale. The wort in the first brew- 
ing had been cooled too much ; the consequence 
was, that it fermented very badly, and finally ran 
into acidity. 

Soon after the yeast has been mixed with the 
wort, an intestine motion begins to appear in the li- 
quid ; air bubbles separate from it, and a froth col- 
lects slowly upon the surface. This froth is of a yel- 
lowish grey colour. At first it has the appearance 
of cream; but, in a few days, it collects in consi- 
derable quantities, especially if the weather be warm. 
At the same time, the temperature of the wort in- 
creases, and a very considerable quantity of carbonic 
acid gas is given out by it. The increase of tempe- 
rature which takes place during the fermenting of 
ale may be stated, at an average, to amount to 12 J 
or 15°. Sometimes it amounts to U(>°, and some- 
times does not exceed 5°. But, in such cases, there 
is generally some fault in the skill of the brewer. 
But the following Table, exhibiting the highest tem- 
peratures of different ales during their fermentation, 
will satisfy the reader of* these changes of tempera- 
ture better than anv general explanation : 


Quantity 
of Wort 

It rmcnted 
in two 
luns. 

In Bai- 
rels. 

Dale at 

wbicli it 
was let into 
the fer- 
menting 
Tuna. 

|j Tenipe- 
il rat tire 
Tempo- ' when at 
ramie thelugb- 
at that est Pouit 
time. , of Ker- 
'| nif-nta 

j! tlOll. 

Date at 
which this 
Tempera- 
lur** took 
place. 

Strength 
of Wort 
when let 
into fer- 
menting 
Tuns, in 
lbs per 
KariH. 

Q'ljility 
at Y< ast 
add* cl in 
Odilons. 

10.83 

March 1 0. 

50° ! 63° 

March 17 


Ml 

1 MH4 
in 1 tun. 

March 1 7 . 

55 

()1 

Marchs 1. 

83.62 

2« 

14.8055 'March 24. 

hi) , 

1)8 

April 2. 

78.125 

31 

1 4.6388 I., . „ 

in 1 tun.i M " ch *9- 

57 

70 

April ‘2. 

80.625 

2.88 

14.72a March 31. 

1 

5fi | 

71 


in 

2 . 8 :; 

in 7 f tun.l A P ril ** 

_ _ 1 

51 i 

64 

April 10. 

65.00 

2 . 8.3 

8.72 I . 
in 1 tun.| A l >nl 6 * 

50 j 

65 

April 18. 

93.75 

n 


We shall now give some examples of the change of 
temperature by fermentation, when the brewings were 
conducted in summer, and of course assisted by the 
heat of the weather. 


Quantity 
of Woit 
fo inien ted 
in Barrels. 

Date of 
letting it 
into the 
ferment- 
in" Tun. 

Tem- 

pera- 

ture 

at 

that 

time. 

Tem- 
pt*! a- 
tu re 
when at 
high- 
est. 

Date of 
ditto. 

Strength 
of Woit in 
lbs. per 
Hand. 

Yra*l 

used 

in 

Gal- 

lons. 

9-75 

May 24. 

51° 

71° 

May 30. 

95.93 

1 

1 1.4782 

May 28. 

49 

72 

June 2. 

91.56 

1 

9.25 

May 31. 

4 6 

67 

June (). 

89.37 

1 

10.2777 

June 4. 

46 

67 i 

June 13. 

105.82 

1 

10.5 

June 7. 

44 

7i 

June 15. 

102.187 

1 

10.2222 

June 11. 

55 

82 

June 15. 

110.0 

1 

10.694 

June 18. 

53 

80 

June 24. 

?! 

1 

J 

1 3.5 

June 21. 

58 

67 A 

June 25. 

<>1.25 

1 


We shall likewise give the result of tw'o brewings, 
with raw grain, made also during summer. 


Quantity 
of Wort 
Feirneut- 
ed in Bar 

1 els. 

Date of 
letting do. 
into the 
Ferment- 
ing Tim, 

Tt ni- 
pt ra- 
tine at 
that 
time. 

Tein- 
pem- 
tme 
when at 
highest. 

Date of 
ditto. 

Strength 
of Wort 
ill lbs. 
per Bar- 
rel. 

; 

Yeast 

used 

in 

Gal- 

lons. 

,10.5555 

I 1 

June 2 6 

48° 

62 " 

July 1 . 

56.25 

1 

14.3055; 

July 6 . | 

58 

68° 

July 8. | 

72.5 

1.1 
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Brewing. \y e see, from the preceding tables, that the 
length of time which elapses before the fermenta- 
tion reaches its acme (supposing this u> be measured 
by the temperature) varies very considerably. The 
shortest interval in the table is three days, and the 
longest nine days ; tli£ average of the whole is very 
nearly six days, which is exactly the mean between 
the longest and the shortest times. If the reader 
will glance his eye over the tables, he will perceive 
that, in general, the higher the temperature of the 
wort i«* when let down into the fermenting tuns, (he 
more rapidly does the fermentation come on. As 
the worts were cooled by exposure to the greatest 
cold of the night, and as the coolers were screened 
from the effects of the radiation of heat, the tempe- 
ratures given in the third column of the preceding 
tables may be considered as measuring very nearly 
the greatest degree of cold which took place in 
Edinburgh at the dates contained in the second 
column. Hence it follows, as might have been ex- 
pected, that the warmer the weather, the more rapid 
is the fermentation. Hence the advantage of letting 
down the worts rather warm in cold weather, and 
cooling them down as much as possible in warm 
weather. For this purpose, we cannot too much re- 
commend coolers which can occasionally be un- 
covered altogether, and exposed to the unclouded 
sky. A roof, perhaps, might be contrived, com- 
posed of very light materials, which might be easily 
slid off, or which might turn upon a pivot. For a 
roof would be occasionally necessary to screen tho 
worts from rain. In warm weather, brewing should 
be confined to clear and unclouded days, when the 
cooling process could be carried farthest of* all. We 
have little doubt that w r ort might easily be cooled 
down to the freezing point, if requisite, in our 
warmest summer weather. 

Little can be said about the length of time during 
which the fermentation of ale lasts ; because it va- 
ries very much according to the heat of the weather, 
and the degree to which the wort has been cooled 
down. The following Table will give some idea of 
the length of time which elapsed during the fermen- 
tations contained in the preceding tables : 


First Table. 


1st 

8 

t>d 

10 

3d - 

- 10 

4th 

8 

5th 

9 

6th 

9 

7th 

10 


Second Table. 

1st 6 Da 

Ud - 8 

3d - - 9 

4 th - 1 r> 

5th - * 10 

6th - 7 

7th - 7 

8 t)i - 7 


1st £) Days. 

2d 

The theory of fermentation has occupied the at-Tlieoiy of 
tention of chemists ever since the manufacture of F^nwuta. 
ale began to be attended to by men of science ; but tl0n# 
it is only of late that much light has been thrown 
upon the subject. Lavoisier was the first person who 
attempted to give any thing like a theory of this in- 
tricate process. He attempted to determine the 
composition of common sugar, a substance which 
may be fermented just as well as the soluble part of 
malt, and which yields similar products. He endea- 
voured, likewise, to determine the constituents of 
alcohol, the substance formed by fermentation. With 
these data, and with a knowledge of the composition 
of water and carbonic acid, he formed a plausible 
theory, which was valuable as a first approximation, 
though there can be little doubt that it was erroneous 
in every particular. Since that time, several expe- 
riments on the subject have been made by Thenard. 
(jruy-Lussac and Thenard, and Berzelius, have de- 
termined the constituents of sugar with much care ; 
and Theodore de Saussure has made very elaborate, 
and, we believe accurate, experiments on the compo- 
sition of alcohol. These facts will enable us to form 
a conception of what takes place during fermenta- 
tion. We shall first state tho general theory, as re- 
sulting from experiments on common sugar, and 
then give some experiments, which we ourselves 
have made on the saccharine matter of malt. 

If a weak solution of sugar in water be kept in a 
warm place, it will ferment of itself, and be convert- 
ed into a spiritous liquor. This we have tried more 
than once, and always successfully, provided the 
weather was warm. A solution of sugar of grapes 
in water ferments still more speedily. This is said, 
likewise, to be the case with sugar of starch ; and, of 
course, with the saccharine matter of malt. In our 
general view of fermentation, then, wc may leave 
out of view the small quantity of yeast ; because it 
is not absolutely necessary, but seems merely to 
render the effect more rapid, and consequently pre- 
vent the change of the liquid into acidity, which al- 
most always takes place when the fermentation is 
*«low. 

When the fermentation is complete, the sugar dis- 
appears altogether, and two new substances arc 
found in its place. These are, carbonic acid and 
alcohol. All that happens, then, is the resolution of 
sugar into the two new substances, carbonic acid 
and alcohol. Jt is requisite to know how much of 
each of these substances is formed from a given 
weight of sugar. 

According to Lavoisier's experiments, 100 parts 
of sugar yielded, when fermented, 

Alcohol, . r >7.70 

Carbonic acid, 3J.:H 

He docs not give us the specific gravity of his alco- 
hol, but it could scarcely be less thin 0.8‘25 ; for 
when his experiments were made, alcohol of greater 
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strength was scarcely known. Now, such alcohol 
contains at least 1 1 per cent, of water ; for that quan- 
tity has been actually extracted from it. From Saus- 
surifs experiments, it is probable that the real quan- 
tity of water contained in alcohol of the specific gra- 
vity 0.8*1, is I8..M87 per cml . or almost a tilth. On 
this supposition sugar, according to Lavoisier’s ex- 
periments, yields 


Alcohol, 

47.1 

Carbonic acid, 

3A.3 1 


8*2.44 

Alcohol, 

57.1 

Carbonic acid, 

42 JJ 


100.0 


Thcnard mixed bO parts of yeast with 300 of su- 
gar, and fermented the mixture at the temperature 
of lie informs us, that, in four or five days all 

the saccharine matter had disappeared. The quantity 
of emhnnic acid evolved amounted by weight to <)!.(» 
parts. It was perfectly pure, being completely absoi li- 
ed by water, 'flu* fermented liquid being distilled, 
yielded 1 7 1 ..*> parts of alcohol, of the specific gravity 
0.822. When the residue of the distillation was eva- 
porated, 12 parts o*' a nauseous acid substance re- 
mained, and 40 parts of the yeast still continued un- 
altered in appearance 1 , though Thcnard assures us 
that it had lost the whole of its azote. Thus the 
products of the fermentations were 


Alcohol of O.S22, - I71.o 

Carbonic acid, - - <)4.b 

Nauseous residue, - J2.0 

Residual yeast, - - 40.0 

.{18.1 

Loss, - 41.0 

Total, - .‘ifiO.O 


Rut as the nauseous residue and residual yeast, 
nearly make up the quantity of yeast employed, let 
us consider only the product < of decomposed sugar, 
supposing the loss to he proportionally divided b 
tween the carbonic acid and alcohol. Now, alcohol 
of the specific gravity 0.8*2, contains one-tenth of 
its weight of water, which can be separated from it; 
and if we suppose, with Saussure, that absolute al- 
cohol contains 8.3 per cent . of water, then the pro- 
ducts of sugar decomposed by fermentation, accord- 
ing to Saussure’s experiments, are as follows: 


Alcohol, - 47-70 

Carbonic acid, 33.34 


83.04 

or, in 100 part?, 

Alcohol, - £7-44 

Carboiiic acid, 4 l 2.d(> 


100.00 


This result approaches so nearly that of Lavotsier f 
that there is reason to suspect that the coincidence 
is more than accidental. 

According to the experiments of Thcnard and 
Guy-Lussac, sugar is composed of 

Carbon, - 4*2.47 

Ox\ gen and hydrogen in the same pro- 
portion ns in water, - - 

100.00 

According to one analysis of Rcrzelius, it is com- 
posed of 


Hydrogen, 

1). NO* 

Carbon, 

4 !•. L 1 

Oxygen, 

lJJ.OS.J 


1 00.000 

according to another, of 


1 Tv drogen, 


Carbon, 

12.70 f. 

Oxygen, 

£0.1 0£ 


100.000 


Alcohol, according to the anal) sis of’ Saussurc, is 
composed of 

Hydrogen, 10.70 or 3 atoms, 

Carbon, r, i.ps or 2 

Oxygen, or i 

100.00 

And carbonic acid is composed of 

Carbon, ; or 1 atom. 

Oxygen, or 2 

Hence it is obvious that sugar can be resolved in- 
to alcohol and caibonie acid only, on the supposi- 
tion that it contains 3 atoms of oxygen, 

3 atoms of carbon, 

3 atoms of hydrogen, 

proportions which do not accord with any of the 
anal) ses stated .ibovo. Supposing its composition to 
be so, the weight of each of the constituents pt-r 
cent. i.s as follows: 


Hydrogen, 

O.llG 

Caihon, 

41 u>:j 

Oxygen, 

.j.i.a 1 


100.00 


On this supposition, an integrant particle of su- 
gar contains rine atoms, namely, three of oxygen, 
three ol carbon, and three of hydrogen; which are 
capable of arranging themselves differently, so as to 
form nil integrant particle of alcohol (containing .six 
atoms), and an integrant particle of carbonic acid 
(containing three atoms). 

An integrant particle of sugar is composed 
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Oxygen Carbon. Hydrogen. 
$ Atoms. S Atoms. $ Atoms. 


A particle *of alcohol of 12 S 

A particle of carbonic acid of 2 1 0 


3 3 3 


The weight of a particle of alcohol, - 2.877 

The weight of a particle of carbonic acid, 2.751 

According to these numbers, 100 parts of sugar 
Ought by fermentation to be decomposed into 


Alcohol, - 50.76 

Carbonic acid, 49.2 4 


100-00 


or it ought to form very nearly equal weights of 
each of these constituents. 

This explanation of fermentation, though in some 
points hypothetical, must be admitted to approach 
pretty near the experiments made upon the subject. 
These experiments are attended with so much diffi- 
culty. that rigid accuracy cannot be expected. In 
all likelihood, we can never arrive at the truth by 
any othe r method than that which we have followed 
upon this occasion. Nor will this method be any 
longer doubtful, as soon as it is ascertained with pre- 
cision, that sugar can be resolved into alcohol and 
carbonic acid, and as soon as we know the propor- 
tions of the two substances evolved. We conceive 
that both Lavoisier and Thenard have stated the 
quantity of carbonic acid too low, from not being 
aware that the whole of the sugar is never decom- 
posed by fermentation. This we conclude from 
some experiments of our own, made on a large scale, 
of which we shall now proceed to give an account. 

Nine different brewings of pure malt were made. 
The worts were weak, and they were fermented as 
strongly as possible by means of large quantities of 
yeast, added at intervals, as is practised by the distil- 
lers. The following table exhibits the specific gra- 
vity of these worts before and after the fermentation 
was over : 


Specific gravity 
of the wort. 



Specific gravity of 
fermen- 
tation. 

1.040 

- 


1.0014 

1.050 

- 


1.0016* 

1 .050 



1.000 

1.04,02 



1.0012 

1.0 4()5 



1.0045 

1.045 



1.0047 

1.0465 



1.0007 

1.051 



1.0007 

1.0524 


- 

1.0004 


From this table we # see, that only one of the worts 
was reduced by fermentation so low as the specific 
gravity of pure water. As a good deal of alcohol 
was evolved in each by the fermentation, it is obvi- 
ous that they must have all contained a certain por- 
tion of saccharine matter undccomposed, notwith- 
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standing the violence of the fermentation, which ele- Brewing, 
vated the temperature of the worts more than 50 de- '***"V - ^ 
greea. Oil evaporating a portion of the worts of 
each of these brewings, we obtained a quantity of 
undccomposed saccharine matter, which amounted, 
at an average, to one-fifth of the quantity origi- 
nally present. At first they contained, at an ave- 
rage, 45 lbs. per barrel of saccharine matter. The 
spent wash, after distillation, contained still Q lbs. 
per barrel. This liquor was capable of being fer- 
mented a second time, and yielding more spirits. 

Now, as these worts were very weak, and as they 
were fermented in very advantageous circumstances, 
and in much greater quantities than either Lavoiser 
or Thenard could have employed in their experi- 
ments, we do not conceive that more than four-fifths 
of the sugar which they employed in their experi- 
ments could have been decomposed. Now, if to 
the carbonic acid actually developed in their trials 
we add a firth part, the number will approach very 
nearly to the one which wc have deduced from the 
supposition that sugar is decomposed by fermenta- 
tion into an integrant particle of alcohol, and an in- 
tegrant particle of carbonic acid. 

On comparing the quantity of alcohol of 0.825 
obtained in our experiments from the quantity of 
saccharine matter actually decomposed by fermenta- 
tion, the result was, that 100 parts of saccharine 
matter yielded almost, exactly 50 parts of such alco- 
hol. This would amount to about 40.9 parts of real 
alcohol. There could be no doubt that a portion of 
the alcohol was lost during the distillation, which was 
conducted in the rapid way followed some years ago 
by the distillers in Scotland. If we suppose one firth 
lost, which is probably not much beyond the truth, 
the real produce of alcohol from the saccharine mat- 
ter of mult would be almost exactly one half of its 
weight, which it ought to be, according to the pre- 
ceding supposition, that it is decomposed into alcohol 
and carbonic acid. 

When the fermentation is languid, it is customary 
to beat in the yea9t which has collected on the top ; 
that is to say, the whole is stirred till the wort and 
yeast are thoroughly mixed. 

5. The last step of the process of brewing is called Cleansing 
cleansing . When the violence of the fermentation 
is over, the head of yeast, which covers the top of 
the fermenting tun, diminishes in height by the gra- 
dual escape of the carbonic acid gas, which heaved 
it into bubbles. If the wort were allowed to remain 
in the gyle-tun after this has happened, the yeast 
would again mix with it ; and the consequence W'ould 
be, d disagreeable bitter t^ste, known among brewers 
by the name of j/east bitter . The fermentation would 
likewise continue, though in a languid manner, and 
the ale would soon run into acidity. These acci- 
dents are prevented by drawing off the ale into small 
casks. This is called cleansing . The casks arc 

filled quite full, and left with then* bungs open. The 
drawing oft’ of the ale from the gyle-tun lowers its 
temperature, and, of course, cheeks the fermenta- 
tion. On this account, the cleansing is sometimes 
practised in summer, when the elevation of tempera- 
ture in the wort is at its height. 

We have repeatedly observed a curipus circum- 
3 i> 
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Brewing. stance, during the cleansing, not very easily ac- 
counted for. If you take the temperature of 4 the ale 
at the upper surlacc of the gyle-tuu, and then ob- 
serve the temperature of the ale when it flows from 
the stop-cock at the bottom of the tun, we shall ge- 
nerally find it one or two degrees hotter in this latter 
place than at the former. We ought naturally to 
expect the highest temperature at the top of the 
gyle-tun. ' 

The ale still continues to ferment after it is put 
into the small casks ; but, as these casks are always 
kept full, the yeast, as it conns to the surface, flows 
out at the hung, and thus separates altogether from 
the boor. It is this separation that has induced 
brewers to distinguish it by the name of cfransi/ig. 
In these casks, then, the yeast divides itself into two 
portions. The greatest part rises up with the car- 
bonic acid evolved, and flows out at the bung-hole ; 
while another portion subsides to the bottom, and 
constitutes what is called the dregs of the beer. It 
is essential to the cleansing, that the casks should 
be always full ; otherwise the yeast will not run off, 
and the beer will not become transparent. This ob- 
ject is accomplished in small breweries by a man 
constantly going round, and filling up the casks us 


they work down. But in the London breweries Brewing, 
there is an ingenious mechanical contrivance, which 
answers the purpose perfectly. 

W hen the fermentation has subsided, the beer 
will in general be found transparent. It is bunged 
up in the casks, and preserved for .sale ; or in Lon- 
don, inhere the quantity is too great for this, the 
beer is removed into large stone vats, capable of 
holding several thousand barrels, from which it is 
gradually distributed to the consumers. 

In London, where the beer is usually sent to the 
public-houses as soon as the fermentation is over, 
and before it has had time to become fine, it is 
usual to send along with it a quantity ofjhtin^s, as 
it is called ; that is, a solution of isinglass in weak 
sour beer, made from a fourth mash of the same 
lnalt. 1 lie publican puts a certain quantity of this 
into every cask. It forms a kind of web at the sur- 
face ol the liquid ; and, gradually sinking to the bot- 
tom, carries with it all the fiocculent matter, and 
leaves the beer transparent. 

W e shall terminate this chapter with a Table, ex- Tahir* of 
hibiting the results obtained by browing with malt Bicning. 
made from a considerable number of different va- 
rieties of barley and big. 





Weight 





Solid Ex- 



GRAIN. 

Weight 

Bushel. 

of Malt 

Wort in 

Specitii 

Lbs. per Ba 

Total 

tiact from 

l Solid Ex- 


per 

ot Malt 

«Z SB 

Giuvity 

rel of l.)ry 

Uildlltlt} o 

f ItuslicIMal 

t tiact from 


1 *t Quality . 

Bushel. 

used. 

I 

Barrel.*. 

ot 

Extract. 

Diy Ex- 

in lbs. A. 

Bushel ot' 


lbs. 


m 


Wo its. 


tract. 

voirdupuit 

Han- (bain 

. Haw Giain. 

English. 











Norfolk - - 

50.375 

00 

36.58 

If 10.611 

1 7.305 

1.106 

1.039 

99.2 1 

35.25 J 

1364.89 

22.718 

24.91 

0.4 485 

Norfolk - 

.50.375 

47.5 

36.58 

11.131 

1.104 

97.2 5 

1071.36 

22.588 

24.70 

0.1813 

Norfolk - - 

50.375 

55 

3G.58 

J 9.1 76 
1 9.166 

1.108 

1.029 

101 j 

2 5.5 J 

1153.23 

20.976 

22.96 

0.1563 

Norfolk - 

50.375 

GO 

3S.4 

14.77 

1.084 

78.125 

1368 

22.8 

23.84 

0.4733 





( 7.972 

1.106 

99.06 1 



Norfolk - - 

.50.375 

55 

38.4 

< 8.566 

1.030 

26.56 > 

1220.7 

22.19 

23.20 

0.4406 





( 3.38 

1.014 

11.25 J 








f 10.583 

1.1197 

112.5 7 

. 




Suffolk - - 

50.508 

72 

40.56 

< 8.527 

1.044 

40.6 | - 

1798.46 

24.98 

25.39 

0.5027 





( 3.55 

1.0124 

10.0 j 







(10.733 

1.104 

97,25 





Kent - - 

49.750 

GO 

34.88 

\ 7.417 

1.033 

29.25 > 

1325.84 

22.095 

24.58 

0.4941 





( 4.46.5 

1.018 

14.75 .. 








( 8.954 

1.106 

99.2 " 





Kent 

49.914 

50 

35.76 

< 7.30 5 

1.032 

28.2/> 

1139.52 

22.79 

24.22 

0.4863 

' 





( '2.717 

1.019 

] 5.5 







( 11.488 

1.117 

110 





Kent 

49.032 

81.87 5 

35.44 

J 16.222 

1.049 

15.25 ■ 

2037.86 

24.889 

27.0G 

0.5131 





( 2.673 

1.008 

6.5 




Average 

.50.203 


37.02 





22.894 

24.54 

0.4803 

Scotch. 











Haddington 

52.100 

GO 

38.06 

15.456 

1.105 

98.25 



27.16 

0.5262 

Haddington 
Haddington and 

52.190 

1 

72 

39.18 

f 12.603 

1 12.944 

1.104 

1.040 

97.2 5 \ 

36.25 J 



24.59 

0.4712 

Berwick 

'■.3.094' 

GO 

39 

J 4.5 

1.092 

85.94 

1475 

24.580 

24.73 

0.1915 

Haddington alid 




C 8.0 

1.1 13 

106.25 ) 



Berwick 

53.094- 

54 

39.6 

2 8.16 

1 .027 

27.5 S 

1328 

24.6 

24.7.5 

0. 919 

/ 




( 11.995 j 

3.106 

99.2 ) 
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Weight 

Wright Bmhds of Malt Specific 

GRAIN. per of Malt per Wort in Gravity 

Bushel, used- BtwliCi. Baird*. of 

ltf Quality. ll) 1 '. In 1 ’* Woits. 


Solid Ex- 
1 1 act from a 
Bushel Malt 
in Ih*. A- 


Average 

M»s. 

Lanark 

Lanark 
Perth 

Perth 

Perth 

Aberdeen 

Aberdeen 
Dumfries 

Average IS. ‘27 ft 

e./ Qirthtif. 

Kn»imj»h. 

Norfolk - 50.57 BO 

Norfolk - 50.57 70 

Norfolk < 51 50 

Norfolk - 51 52 


Norfolk 

Norfolk 



Solid Ex- 
tract from 
l lb. 

Raw Grain, 


51 50 

49.94*5 76 


25.08 

0.4808 

25.5 1 

0.1890 

25.25 

0.4841 

24.39 

0.4732 

24.78 

0.4808 

25.17 

0.4876 


0.4547 

0.4804 

0.4447 

0.5128 

0.1297 

0.4765 

0.4 686 
0.1498 


0.4616 


1231.95 20.583 22.475 0.4444 

1489.92 21.284 23.211 0.1506 

1181.99 23.64 24.552 0.4814 

1144.13 22.002 22.852 0.4481 

1111.03 2. 221 23.078 0.1525 

1624.10 21.370 22.504 0.4506 


21.849 


0.4561 
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Weight Bushels 
GRAIN. per of Mall 

Bushel, used. 
2d Quality. lbs. 


Scotch. 

Haddington 52/265 72 

Haddington 52.265 60 

“S" 1 } “•**> » 

Fife - 48.508 72 


Average 


Bigs* 

Kirkcudbright 

Kirkcudbright 

Ayr 

Ayr 

Angus 


Average 47.403, 


3d Quality. 

English. 

Norfolk - 1 5 1.937 


Norfolk 

Norfolk 

Norfolk 


51.937 
51.025 70 

4 . 

51.925 76 



Specific 

Wort in 

Gravity 

Barrels. 

of 

1 

Worts. 



15.621 1.082 
< 9.934 1.109 
( 9.611 1.01-7 I 
| 13.388 1.075 I 
\ 4.13.8 1.011 
$ 1 4.5 1.105 I 

\ 10.694 1.041 ! 
(11.111 1.1028 
] 7-277 
(10.083 l.(K)6 1 




Blowing. 


104 

28.25 

86.8 

81.88 

10 

100.6 
26.87 
14.6 
198.75 
50.62 
6 25 


22.3.59 0.4278 

22.699 0.4343 

24.146 0.4778 

21.831 0.4320 

23.137 0.4770 


22.834 0.4198 


1210.62 20.177 20.428 0.4358 

1441.37 20.019 20.268 0.4324 

1062.66 21.253 21.483 0.4481 


H 


2111.22 21.543 21.560 0.4497 
1565.06 21.737 20.552 0.4337 


20.946 


36.683 

36.683 

37.61 

37.61 


47.633 70 35.125 

Essex - 48.000 72 35-656 

Average 50.459 36.561 


Scotch. 

Haddington 48.969 72 

Haddington 48|969 72 

Berwick - * 48.854 72 

Aver- gc -I *.930 


9.7 5 ) 

87.5 f 

28.7.5 J 
86.25 ) 



23.457 

0.1516 

22.163 

0.1325 

23.056 

0.1570 

23.820 

0.1 <>14 

23.236 

0.1-799 

21.843 

0.4551 


19.8H 

19.617 

0.1-006 

23.011 

23.378 

0.1-774. 

20.602 

20.233 

0.11-1-1 

20.976 

21.076 

0.4307 
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GRAIN. 

3d Quality. 

Weight 

JUT 

Bushel. 

Iht. 

Bushels 
of Malt 
nsed. 

Weight 
of flail 

Bushel. 

lbs. 

Wort in 
Barrels. 

Specific 

Gravity 

of 

Worts. 

Lbs. per Har 
i«l of Dry 
Extiact. 

Total 

Quantify of 
Dry Ex- 
tract- 

I Solid Ex- 
tract fVom i 
BudielMal 
in lb*. A- 
voirdiipoi*. 

Solid Ex- 
tract from 
Bushel of 
Raw Grain. 

Solid Ex- 
tract from 

1 lb. 

Haw Grain. 

Bins. 

Kirkcudbright 

44.722 

67.75 

35.031 

(13.083 

6.25 

1.1067 

1.037 

99.68 ) 
33.43 J- 

1481.78 

fl.871 

20.688 

0.4621 

Kirkcudbright 

44.722 

68 

35.03 lj 

( 8.472 
( 13.048 
< 5.125 
( 10.083 

1.0047 
1.0 865 

1.004 

3.75 ) 
80.625) 

3.12 f 

1306.86 

19.219 

18.161 

0.4061 

Average 

44.722 


35.031 



1 


20.545 

19.414 

0.4341 


CHAP. V. 

Of Ale and Beer . 

Oifli ii nre The English word ale is obviously the same with 
the {Swedish word i>l, which is applied to the same 

Vic * an ' kind fermented liquor; while the word beer is sy- 
nonymous with the German word bier. These two 
words in Great Britain are applied to two liquors 
obtained by fermentation from the malt of barky ; 
but they differ from each other in several particulars. 
Ale is light-coloured, brisk, and sweetish, or, at least, 
free from bitter; while beer is dark-coloured, hitter, 
and much less brisk. What is called porter in Eng- 
land, is n species of beer, and the term porter at 
present signifies what was formerly called strong beer . 
The original difference between these two liquids 
was owing to the malt from which they were pre- 
pared. Ale malt was dried at a very low heat, and 
consequently was of a pale colour ; while beer or 
porter malt was dried at a higher temperature, and 
had, of consequence, acquired a brown colour. 'Fiji’s 
incipient charring had developed a peculiar and 
agreeable bitter taste, which was communicated to the 
beer, along with the dark colour. This bitter taste 
rendered beer more agreeable to the palate, and less 
injurious to the constitution than ale. It was con- 
sequently manufactured in greater quantities, and 
nooii became the common drink of the lower ranks 
in England. When malt became high priced in con- 
sequence of the heavy taxes laid upon it, and the 
great increase in the price of barley which took 
place during the war of the French Revolution, the 
brewers found out, that a greater quantity of wort 
of a given strength could be prepared from pale 
malt fiiau from brown malt. The consequence was, 
that pale malt was substituted for brown malt in the 
brewing of porter and beer. We do not mean that 
the whole malt employed was pale ; but a consider- 
able proportion of it. The wort, of course, was 
much paler than before, and it wanted that agree- 
able bitter flavour which characterized porter, and 
made it so much relished by most palates. The 
porter brewers endeavoured to remedy these defects 
by several artificial additions. They prepared an 
artificial colouring matter, by heating a solution of 
coarse .sugar in an iron boiler till it became black, 
and was reduced to the consistency of treacle. .The 


smoke issuing from it was then set on fire, and tho 
whole was allowed to burn for about ten minutes, 
when the flame was extinguished by putting a lid on 
the vessel. This substance was mixed with a cer- 
tain quantity of water, before it was cold. The 
porter is coloured by adding about two pounds of 
this colouring matter for every barrel of wort while 
in the gyle-tun. Some brewers make their colouring 
matter with infusion of malt instead of sugar ; and, 
in J 800, M. de Roche took out a patent for prepar- 
ing the colouring matter from the husks of malt, by 
burning them like coffee, and then infusing them in 
water. We believe that all these colouring matters 
are of the same nature^ Of course, the brewer 
ought to employ thafc%ne of them which is cheap- 
est. 

To supply the place of the agreeable bitter which 
was communicated to porter by the use of brown 
malt, various substitutes were tried. Quassia, coc- 
culus iridicus, mid, we believe, even opium were 
employed in succession but none of them were 
found to answer the purpose sufficiently. Whether 
the use of these substances be still persevered in, we 
do not know, but we rather believe that they are not, 
at least by the London porter-brewers. 

It was this change in the use of the malt, which 
occasioned the great falling off in (he London porter, 
which has been so much complained of, and ascribed 
to so many causes. We do not believe that the 
schemes of Mr Jackson, of notorious memory, 
though they enriched himself, produced the inju- 
rious effects upon the London breweries that have 
been ascribed to them. This man, whose character 
was notorious, kept an apothecary's shop on Tower 
Hill, and, speculating on the means of amassing 
ix speedy fortune, he hit upon the idea of brewing 
beer from various drugs instead of malt and hops. 
But instead of commencing practical brewer him- 
self, he struck out the more profitable trade of teach- 
ing his process to the London brewers. Mrs Piozzi 
informs us, that, even from one great brewer, he 
contrived to realize an ample fortune. His me- 
thods must have been practmd upon a consider- 
able scale for some time; but we have no doubt 
that they huve been all abandoned long ago. It was 
the French war, and the enormous tax upon malt, 
that was the real cause of the $torJr>rntion of the 
quality of London porter. Nor will il ever recover 
its former good qualities, till the tax malt ts res 
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tticvrin?' duccd to its former rate; or, unless the price of 
porter be greatly' "enhanced, which is not likely to 
happen. We have sometimes thought, that, if quas - 
sia were reduced to powder, and burnt like coffee, it 
might probably be employed, with great advantage, 
both ah a colouring matter of porter, and as likely 
to furnish the agreeable bitter, at present considered 
as peculiar to brown malt. 

The quantity of malt employed annually in Great 
Britain in browing ale and beer, muy be easily de- 
duced from the annual statements of the amount of 
the mult tax, printed by order of the House of Com- 
mons. 

Mall cm- In the year 3813, the gross produce of the malt 
plot'll an- mx for England, was L. 4, 188,450, 6$. <)d. Now, as 
uually in ^ n ‘ a duty is levied at the rate of four shillings and 

tafn. 4 n fourpence per bushel, it follows, that the quantity 
of malt made in England, and charged with duty, 
amounted to 2, 4 1 (>,38 4.8 1 quarters. If we admit, 
that the quantity of malt actually made, exceeds, by 
t> per cent . what is charged with duty, in that case, 
the whole malt actually made in England during the 
year 1813, was 2,337,204 quarters. , 

In Scotland the actual receipts during the year 
1813, wore L. 134,106, 12s. Ojd. This, at the rate 
of three shillings and eightponct* and half a farthing 
per bushel, which is the rate ot the duty for Scot- 
land, makes the amount of the quarters of malt made 
in that kingdom during the year 1813, to be 
91,436.32. VVe cannot herd® make the allowance of 
5 per 'cent, for the increase of bulk from mailing; 
because we do not know what portion of this malt 
was made from English and what from Scotch 
barley. But as the duty in the Highlands of Scot- 
land is lower than in the Lowlands, and, as it can- 
not be doubted, that a very considerable proportion 
of the barley malted in Scotland is the growth of 
England, perhaps we shall not err very far if wc 
reckon the whole of the malt actually made in Scot- 
land in 1813, at .100,000 quarters, which is only 
one twenty-sixth part of the whole malt made in 
Great Britain. Hence it follows, that four times as 
much beer is consumed in England as in Scotland, 
in proportion to the population of the twcMtountrics. 
This is a prodigious advantage in favour of Scotland ; 
for there cannot be a doubt, that beer is inferior in 
salubrity to plain water as a beverage, and that, if 


the money sp<a»t by the common people in Eng- Birwiw?. 
land on beer, were employed to buy food, they would 
be much more healthy, stout, and happy than they 
arc at present. 

In the year 1814, the gross receipts of the malt 
tax in England amounted to L. 4,77*2,332, 3s. 3,U1. 
r i his, at the rate of four shillings and Iburpcnce per 
bushel, indicates 2,733,2 08.0 quarters of malt ; and, 
making an allowance of 3 per cent . , it follows, that 
the whole malt made in England in 1814, amounted 
to 2,890,})32 quarters. 

In Scotland, during the same year, the gross re- 
e’eipts on the malt duty amounted to L. 1 23,787, 7s. 

10{d., which, at the rate of three shilling s and t ight- 
pence one-eighth per bushel, indicates 83,321.18 
quarters of malt. We may increase this on ac- 
count of the increase of malt not reckoned in the 
tax, and on account of the tax in the Highlands 
being lower than in the Lowlands, to 90,000 quar- 
tern of malt, which is a tenth Jess than the quantity 
malted in 1813, while, in England, I lie quantity 
malted had increased considerably. Tims, it ap- 
pears, that the whole quantity of malt made in Great 
Britain during the year 1814, was 2,980,932 quarters. 

Malt made in 1813, in quarters, 2, (>37, 20 4 

Ditto in 1814, - - 2,980,932 

Mean, - . 2,809, 008 

But this consumption of barley, enormous as it is, 
by no means gives tis the whole of that grain con- 
sumed annually in Great Britain in the mantiiiu tore 
of apiritoufl liquors. For the distillers employ at. 
least two-thirds of the barley which they use in 
the state of raw grain. Now, this quantity does: 
not pay any malt tax, and, of course, is not included 
in the preceding estimate. It might be possible to 
form an idea of this quantity from the duty levied 
upon spirits ; but such an inquiry would be foreign 
to the subject of tins article. 

But perhaps the following Table, exhibiting the 
quantity of porter browed I>) the thirteen prircipul 
houses in London, during each of the last nine years, 
will give the reader a more accurate conception of 
the extent to which this trade is carried in this 
country. * 


* There are many other porter-brewers in London besides those whose names are contained in this Table. 
The following were the seven next in order to those given in the Table for 1812, with the quantify of porter 
manufactured by eacli : 

Martineau and Cu. - - 24,143 barrels. Tickcls - - - 18,071 barrels. 

Hodgson - 24,143 Dickinson - 10,292 

Pryors ... 20,210 Green and Co. - - 14,090 

Starkey - - 18,136 

If we were to give an opinion respecting the different modes follow ed in the different houses, we would 
place Martineau at the head of the trade in point of accuracy and skill. 

The following Table exhibits the quantity of strong ale brewed by the seven principal houses in London, 
in the year ending the 5th of July 1815 ; 

Stretton/md Co. - 27.094 barrels. Hale and Co. - - 10,134 barrels. 

Wyatt > - - - 22,140’ Ball and Co. - - 7,983 

Cliarri* gton and Co. - 20,44 V Thorpe and Co. - 5,433 

Godi^g and C \. - 14,491 


v 
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Quantity brewed n 
One Year, ending 


HUB 

July 1009. 

Joly IBiO. 

July 181 1. 

July 1812. 

July 1813. 

July 1814. 

July 1815. 

in 

Barclay Sc Per- 

Barrel*. 

Barrel*. * 

Bat rets. 

Barrels. 

Bauds. 

Bands. 

Barrels. 

Barrels. 

Barrels. 

kins 

I\li*ux, Ilcitl, & 

Btti 

185,190 

205,328 

235,053 

264,405 

270,2 5<J 

257,263 

262,467 

387,621 

Co. . 

170,879 

190,169 

150,105 

211,009 

220,094 

188,078 

165,153 

165,628 

182,104 

Trueman, Han- 








bury, & Co. 

135,972 

117,374 

130,846 

144,990 

142,179 

160,164 


145,141 

172,162 

1 1\ Calvert Sc Co. 

83,001 

98,924 

90, $63 

133,491 

105,887 

108,212 

100,09s 

100,391 

119.333 

i Whit bread A Co. 
11. Meux&Co. 

10*, *51 

111,183 

100,275 

40,663 

1 10,939 
93,660 

122,316 

103,152 

122,416 

102,493 

1 35,892 
82,012 

141,104 

100,776 

161,018 

123,100 

('omhe . 

82,273 

70,561 

75,551 

85,150 

81,761 

100,821 

97,085 

95,398 


ilnmn, Parry, A 



1 





Co.* . 

i 2.5,654 

131,617 

114,001 

84,475 

72.S67 

51,274 

45,500 

30,162 

38,10 7 

Ciood wynne, 








Skinner, & Co. 
J. Calvert f . 

72,580 

37,033 

70,232 

38,002 

60,233 

39,155 

74,233 

85,181 

81,022 

28,038 

71,467 

62,019 

30,252 

72,080 

82,956 

Llliot Sc Co. • 

47,388 

48,669 

m 

57,251 

68,042 

58,035 

49,269 

45,162 

56, 922 

fay lor . . . 

30,273 

32,800 

aBsrnBiBi 

44,510 

46,222 

51,220 

41,850 

42,126 

61, 894 

Clowes, Mad* 








dox,& Newbury 

38,544 

39,273 

40,231 

41,594 

36,872 

34,016 

29,844 



Totals 

1,092,451! 

1,1 03, 032-1 >132,3661 

1,316,3 15 

mm 


1 , 215,494 

1 , 220,616 

1,451,688 
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To form a proper estimate of the quantity of por- 
ter contained in this Table, it is necessary to know 
that the London barrel contains 30’ gallons. 

The usual limits of the wort of strong ale in this 
country, may be stated at Bom 60 to 1120 pounds per 
barrel, or from the specific gravity 1.064 to 1.11275 
at the temperature of 0*0°. The highest priced ales 
are not always the strongest ; as the price depends 
in a great measure on the reputation of the brewer. 
The fermentation of ale is not carried fur; the con- 
M'quence is, that a considerable portion of the sac- 
charine matter still remains in the liquid, apparently 
unaltered. By meuns of the infusion of nut-galls, 
too, traces of starch may be still detected in strong 
ale even after it has been kept for some time in 
bottles. The annexed Table exhibits the original 
strength of the wort before the fermentation began, 
and likewise the diminution of specific gravity pro- 
duced by the fermentation, or the attenuation , as this 
diminution is termed by brewers and distillers. j 

As a certain quautity of alcohol is evolved in the 
ale by the fermentation, it is obvious that the last 
column is not quite accurate. The real quantity of 
saccharine matter in each of these also must be 
greater than what is indicated in that column, be- 
cause the effect of the saccharine matter, in increas- 
ing the specific gravity of the ale, is counteracted 
by the alcohol, which tends to diminish that specific 


Original 
specific 
gravity ol 
the Worl 

lbs. per bar* 
rel or sacclia 
f line matter 
in it. 

1 Specific 
- gravity 
of the 
Ale. 

lbs. per 
rel of Media 
rine mutter 
in it. 

Attenuation 

•TSS” 

line matter 
decomposed. 

1.095 

88.75 

1.050 

46.25 

0.478 

1.0918 

85.62 

1 .042 

38.42 

0.552 

1.0839 

78*125 

1.0205 

16.87 

0.787 

1 .08625 

80.625 

1.0236 

20.00 

0.757 

1.078 

73.75- 

1.028 

24.25 

0.698 

1.070 

lM 

6d Sbo 

•fc. 

1.Q285 

2*5,00 

0.615 

m0 B ¥ 75 

1.040 

36.2.5 

0.613 

1.1025 

95.93 

1.042 

38.42 

0.6 

1.0978 

91.56 

1.03075 

27-00 

0.705 

1.0956 

89-37 

1.0358 

32.19 

0.640 

1.113 

105.82 

1.0352 

31.87 

0.661 

gravity. By casting the eye over the preceding Ta- 
ble, it will be seen-that the attenuation does not fol- 

1.1092 

102.187 

1.0302. 

26.75 

0.60.5 

low the ratio of the strength. It was greatest of all 
in the third, and least in the first brewing. These 

1.1171 

1 10.0 J 

1.040 

36.25 

0.66y 

brewings being the same with those given in the ] 
fourth chapter, in order to illustrate the quantity of 

1.103 

96.4 

1.0271 ? 

’’'23.42 

0.757 

yeast used in fermenting, the reader, by comparing j 

.1 n. , 1 . 1 *11 1 11 l* 

1.066 

61.25 

1.0214 

17.3 

0.709 

tnc two i antes togetner, win do ante to iorm 6omc s — - 


* During the last four years in the table, tvc have substituted Cox and Campbell^ 
f During the last four years, we have substituted Hollingsworth and Company. 
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Brewing, conclusions respecting the effect of different quanti- 
ties of yeast, and different temperatures upon the at- 
tenuation of strong ale. 

Strength of Porter is much weaker than strong ale. The ave* 

Porter. rage specific gravity of porter- wort, according to 
Shannon (as deduced from his strength by the sac- 
charometer ), is 1.06’ 15, which indicates 60 pounds 
per barrel of saccharine extract. Hence the reason 
why it is so much less glutinous and adhesive than 
strong ale. The fermentation which porter under- 
goes is, we believe, much less than that of ale. But 
we have no very accurate information on the subject. 
According to the experiments of Mr Brande, brown 
stout, which is the strongest porter made in London, 
contains 6.8 per cent, by measure, of alcohol of the 
specific gravity 0.825. If he had given us the spe- 
cific gravity ol this porter before distillation, it would 
have enabled us to determine in some measure the 
error in the attenuation, as indicated by the saccha - 
rometcr . 

The porter-brewers in London use three kinds of 
malt ; namely, pale malt, amber malt, and brown 
malt. These three are mashed separately, and the 
worts from each are afterwards mixed together in the 
same fermenting vessel. In some breweries, as in 
that of Barclay and Perkins in the Borough, there 
are three separate mash-tuns. In other breweries, 
the custom n to mash one kind of malt the first day, 
another kind the second day, and a third kind the 


third day. The fifft day’s wort is put into the fer- 
menting vessel, apd mixed with yeast ; and the other 
two worts a;re added to it successively as they are 
formed. Hence it is very difficult to determine with 
accuracy the strength of the worts in the London 
breweries. It could only be done by knowing the 
quantity of wort from each malt, and its specific 
gravity when let into the fermenting vessel. We 
have had an opportunity of determining the strength 
of the porter wort in all the principm breweries in 
London. The average specific gravity of brown- 
stout wort is 1.0624. The wort of the best common 
porter is of the specific gravity 1.0535; that of the 
worts or weakest is as low as 1.0374. The average 
specific gravity deduced from yo brewings was 
1.0500. Sudi wort contains about 46.1- lbs. per bar- 
rel of saccharine matter. Judging from the taste of 
some of the worts, quassia seems to be employed in 
considerable quantity by some of the brewers, and 
much more sparingly, if at all, by others. The fer- 
mentation of porter is carried on with considerable 
rapidity, so that it is over in two or three days. The 
specific gravity of the porter is usually brought down 
to 1.013 or 1.017. The specific' gravity of the best, 
brown-stout, after standing some months in the 
bottle, is 1.0106. The proportion of pale and brown 
malt used in the different houses varies. One of the 
best brewers in London uses nearly 2 parts pale mak 
to 1 part brown. (j.) 


EXPLANATION OF THE PLATES. 


Figs. 1. and 2., Plate XL., explain the arrange- 
ment of the Utensils and Machinery in a Porter- 
Brewery on the largest scale ; in which, however, it 
must be observed, that the elevation fig. 1. is, in a 
great degree, imaginary, as to the plane upon which 
it is taken ; but the different vessels are arranged 
so as to explain their uses most readily, and, at the 
same time, to preserve, as nearly as possible, the re- 
lative positions which are usually asfigm||j|^each, 
in works of this nature. '• 

The malt for the service of the bt^'ro^PIptorcd 
in vast granaries or malt-lofts, usually situated in 
the upper part of the buildings. Of these, we have 
only been able *to represent one at A, fig. 1.; the 
others, which are supposed to be on each side of it, 
cannot be seen in this view. Immediately beneath 
the granary A, ' is the mill, in the upper floor of 
which are two pair of rollers, for bruising or crush- 
ing the grains of the malt. (An enlarged repre- 
sentation of the rollers is given at figs. 3. and 4.) 
In the floor beneath the rollers are the mill-stones 
6b y where the malt is sometimes ground, instead of 
the simple bruising which it receives by passing be- 
tween the rollers. 

The malt, when prepared, is conveyed by a 

trough into a chest <7, from which it can be elevated 

by the action of a tpiral screw e (see also figs. 5. and 

6.), into the 1 a ge *;liest or binn 13, for ground malt, 

situated immeJlinteJy over the mashing-tun D. The 

malt is resep ed in th& binn till wanted ; and it is 
* * * 


then let down into the mashing-tun, where the ex- 
tract is obtained by hot water supplied from the 
copper G. 

The water, for the service of the brewery, is ob- 
tained from the well E, by a lifting pump worked by 
the steam-engine, and the forcing-pipe f of this 
pump, conveys the water up to the large reservoir 
or water-back F, placed at the top of’ the engine- 
house ; from this cistern iron pipes are laid to the 
copper G, and also every part of the establishment 
where cold water can be wanted for cleaning and 
washing the vessels. The copper G can be filled 
with cold water by only turning a cock ; and the 
water, when boiled therein, is conveyed by the pipe 

into the mashing-tun D ; it is introduced beneath 
a false bottom, upon which the malt lies, and ris- 
ing up through the holes in the false bottom, it ex- 
tracts the saccharine matter from the malt ; a greater 
or less time being allowed for the infusion, accord- 
ing to circumstances. The instant the water is drawn 
off from the copper, fresh water must be let into it, 
in order to be boiled ready for the second mashing ; 
because the copper must not be left empty for a mo- 
ment, otherwise the intense heat of the fire would 
melt the bottom. For the convenience of thus letting 
down, at once, as much liquor as will fill the bottom 
of the copper, a pan or second boiler is placed over 
the top of the copper, as seen in fig. 3. Plate X LI., 
and the steam rising from the copper, communicates 
a considerable degree of heat to the contents of the 
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A particle of alcohol of \ # + 
A particle of caiboAic a^td if $ 


The weight of a particle of alcohol, * 
The weight of a particle of carbonic acid, 



ajsb 


£.877 

£.751 


According to these numbers, 100 parts of sugar 
ought by fermentation to be decomposed into 


Alcohol, 
Carbonic acid, 


50.76 

49.24 

100 00 


or it ought to form very nearly equal weights of 
each of these constituents. 

This explanation of fermentation, though in sogie 
points hypothetical, must be admitted to approach 
pretty near the experiments made upon the subject. 
These experiments are attended with so much diffi- 
culty. that rigid accuracy cannot be expected. In 
all likelihood, we can never arrive at the truth by 
any other method than that which we have followed 
upon this occasion. Nor will this method be any 
longer doubtful, as soon as it is ascertained with pre- 
cision, that sugar can be resolved into alcohol and 
carbonic acid, and as soon as we know the propor- 
tions ol the two substances evolved. We couceive 
that both Lavoisier and Thenard have stated the 
quantity ot caibonic acid too low, from not being 
awatc that the whole of the sugar is never decom- 
posed by ft 1 mentation. This we conclude fiom 
s,ome experiments of our own, made ou a large scale ? 
of which we shall now proceed to give an account. 

Nine different brewings of pure malt were made. 
The worts were weak, and they weie fermented as 
strongly as possible by means of large quantities of 
jeast, added at intervals, as is practised by the distil- 
lers. The following table exhibits the specific gra- 
vity of these worts before and after the fermentation 
was over: 


S|h t ifio giavitj 
ol the »<>it. 

1.040 




Specific gravity of 
ditto aftei fu men- 
tation. 

1.0014 

1.056 




1.0016 

1.050 




1.000 

1.0493 




1.0012 

1.0465 




1.0045 

1.045 




1 0047 

1.0465 




1.0007 

1.051 




1.0007 

1.0524 




1.0004 


hrom this table we see, that only one of the worts 
was 1 educed by fermentation so Jow ad the specific 
grawty of pure water. As a good deal of alcohol 
was evolved m each by the fermentation, it is obvi- 
ous that they must have all contained a certain por- 
tion of saccharine matter undccomposcd, notwith- 
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t tewpftrttws m trasrorty more than 50 de* 

fe Of the wort, of - 

, — <m W *0 br*witog»; yf# oStaioed a quantity of 
undewnopoied Mtefcoarine matter, which amounted, 
at ft# avfcmg e, to one-fifth of the quantity origin 
nftiiy presents At first they contained, at an ave- 
fetdTel of saccharine matter. The 
*penp A wsk \ distillation, contained stBl 9 lbs. 

per barrel. liquor was capable of being fer- 
mented a second time, and yielding mojre spirits. 

Now, as these worts ere very weak* and as they 
we*e fermented in very advantageous circumstances, 
and in much greater quantities than either Lavoiser 
or ^Thenard could have employed in their experi- 
ments, we do not conceive that more t)um four-fifths 
of the sugar which they employed in their experi- 
ments could have been decomposed. Now, If to 
the carbonic acid actually developed in their trial# 
we add a fifth part, the number will approach vOr^ 
nearly to the one which we have deduced fiom die 
supposition that sugar is decomposed by fermenta- 
tion into an integrant particle of alcohol, and an in- 
tegrant particle of carbonic acid. 

On comparing the quantity of alcohol of 0.825 
obtained in our experiments from the quantity of 
saccharine matter actually decompdsed by fermenta- 
tion, the result was, that 100 parts of saccharine 
matter yielded almost exactly 50 parts of such atpo- 
hol. This would amount to about 40.9 ports of ti*l 
alcohol. There could be no doubt that a portion of 
the alcohol was lost during the distillation, which was 
conducted in the rapid way followed some years ago 
by the distillers m Scotland. It we suppose one fifth 
lost, which is probably not much beyond the truth, 
the real produce of alcohol from the saccharine mat- 
ter of malt would be almost exactly one halt of its 
weight, which it ought to be, according to the pre- 
ceding supposition, that it is decomposed into alcohol 
and carbonic acid. 

When the fermentation is languid, it is customary 
to beat m the yeast which has collected o# the top ; 
that is to say, the whole is stirred till the wort and 
yeast arethoroughly mixed. 

5, T||$wt step of the process of brewing is called Cleansing 
cfeanriftpff'When the violence of the fermentation 
is over, the head of yeast, which covers the top of 
the fermenting tun, diminishes in height by the gra^ 
dual escape of the carbonic acid gas, which heaved 
it into bubbles. If the wort were allowed to remain 
in the g) le-tun after this has happened, the yeast 
would again mjx with it ; and the cqgfi^quence would 
be, a disagreeable bitter taste, known among brewers 
by the name of yeast bitter » The fermentation would 
likewise continue, though in a languid manner, and 
the ale would soon run into acidity. These acci- 
dents are prevented by drawing off the ale into small 
casks. This is called cleansing. The casks arc 
filled quite full, a&l left with their bungs open* Ihe 
drawing off of the ale fi om the gyle-tun lowers its 
temperature, and, of course, checks the fermenta- 
tion. On this account, the cleaning is hometimes 
practised in summes, when the ele iatich of tempera- 
ture in the wort is at it* heightyr \ 

We have repeatedly obseraSu a cuiVous circum* 

3 p 
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stance* daritrg the deaastegv not iggc^Ktridy. ac- 
counted for. If you take of f$$4le 

at the tipper surface of tfie and, tbe&ob* 

serve the temperature of the alO when it flowsfronr 
the stop-cock at the bottom of the tun, we shall ge- 
nerally find it one or two degrees hotter in this latter 
place than at the former. We ought naturally to 
expect the highest temperature at die top of the 
gyle-tuu. 

The ale still continues to ferment after it iH put 
into the small casks ; but, as these casks arc always 
kept full, the yeast, as it comes to the surface, flows 
out at the bang,* and thus separates altogether from 
the beer. It is this separation that has induced 
brewers to distinguish, it by the name of cleansing . 
In these casks, then, the yeast divides Itself into two 
portions. The greatest part rises up with the car- 
bonic acid evolved, and flows out at the bung-hole ; 
while another portion subsides to the bottom, and 
constitutes what is called the dregs of the beer. It 
is essential to the cleansing, that the casks should 
be always full ; otherwise the yeast will not run off, 
and the beer will not become transparent. This ob- 
ject is accomplished in small breweries by a man 
constantly going round, and filling up the casks as 


SKI . 

there fean, 
answers, 

m 
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wilt mjeneral be fodnd transparent. It is bunged 
up in $6 casks, an$preserved for sale ; or in Lon- 
don, where the quantity is too great for this, the 
heer is removed into large stone vats, capable of 
holding several thousand barrels, from which it is 
gradually distributed to th<r consumers. 

In London, where the beer is usually sent to the 
publiprhouses as soon as the fermentation is over, 
and befdfe it has had time to become fine, it is 
usual to send along with it a quantity of [fittings y as 
it is called; that is, a solution of isinglass in weak 
sour beer, made from a fourth mash of the same 
malt. The publican puts a certain quantity of this 
into every cask. It forms a kind of web at the sur- 
face of the liquid ; and, gradually sinking to the bot- 
tom, carries with it all the flocculent matter, and 
leaves the beer transparent. 

We shall terminate this chapter with a Table, ex- Tables of 
hibiting the results obtained by brewing with malt Biewing. 
made from a considerable number of different va- 
rieties of barley and big. 
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Solid Ex* 
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Bushel. 

Barrels. 

of 

Extract. 

Dry Ex- 

in lbs. A. 

Bushel of 


lbs. 


lbs. 


Worts. 


tract. 

voirdupoi* 

Raw Grain 

Raw Grain 

English. 











Norfolk - - 

50.9ft 

60 

96.58 

f 10.611 

l 7.305 

1.106 

1.039 

99.2 1 

35.25 } 

1364.89 

22.748 

21.91 

0.4185 

Norfolk 

50.375 

47.5 

36.58 

11.131 

1.104 

97.25 

1071.36 

22.588 

24.70 

0.4843 

Norfolk - . 

50.375 

55 

36.58 

f 9.176 
1 9.166 

1.108" 

1.029 

101 1 
25.5 f 

1153.23 

20.976 

22.96 

0.4563 

Norfolk 

50.375 

60 

38.4 

14.77 

1.084 

78.125 

IS 68 

22.8 

23.84 

0.4733 





{ 7.972 

1.106 

99.06 1 




Norfolk - - 

50.375 

55 

38.4 

< 8.566 

1.030 

26.56 > 

1220,7 

22.19 

23.20 

0.4406 





( 3.38 

1.014 

11.25 3 







( 10.583 

1.1197 

112.5 7 





Suffolk - - 

50.508 

72 

40.56 

i 8.527 

1.044 

40.6 } 

1798.46 

24.98 

25.39 

0.5027 





045 

1.0124 

10.0 J 








(101733 

1.104 

97.25 





Kent • - 

49.750 

60 

34.88 

j 7.417 

1.033 

29.25 • 

1325.84 

22.095 

24.58 

0.4911 





( 4.465 

1.018 

14.75 .i 








( 8.954 

1:106 

99.2 * 



I 24.22 


Kent 

49.914 

50 

35.76 

< 7.805 

1.032 

28.25 - 

1139.52 

22.79 


0.4S63 





( 2.717 

1-019 

15.5 i 




1 



(11.488 

1.117 

110 


■ 



Kent 

49,032 

81.87 5 

35.44 

•< 16.222 

1-049 

45.25 » 

2037.86 

24.889 

27.06 

0.5431 





( 2.673 

1.008 

6.5 j 



Average 

50.208 


37.02 





22.894 

24.54 

0.4803 

Scotch. 











Haddington 

52.190 

60 

39.06 

15.456 

1.105 

98.25 

1510.78 

25.199 

27.46 

0.5262 

Haddington 

52.190 

72 

39.18 

f 12.603 

1 12.944 

1.104 

1.040 

97.25 I 

86.25 J 

1717.74 

23.857 

24.59 

0.4712 

Haddington and 

1 


* 







Berwick 1 

&.094 < 

60 

39 

14.5 

1.092 

85.94 

1475 

24.580 

24.73 

0.4915 

Haddington a/ad 

\ i 


i 

C 8.0 

1.1 IS 

106.25 ) 



Berwick , * . 

SS.oiV ' 

34 

39.6 ■ 

] 8.16 

1.027 

27.5 £ 

1328 

24.6 

24.75 

0. 919 

r" 

/ ' 
y 


\ 

[11.995 

i.106 

99.2 \ 









Edinburgh 

Edinburgh 

Edinburgh 

I-ifc - 


Average 52.237 


Lanark 

Lanark 


Aberdeen 

Aberdeen 
Dumfries 

Average 48.278 


'2d Quality, 
English. 
Norfolk 

Norfolk - 

Norfolk * 

Norfolk 


Norfolk 



GO 
70 

51 50 

51 52 

51 50 

49.945 76 


00,722 

■ 2 <m 

10.264 
* a 528 
1 1.807 
"11.324 
• 16.222 
, 269 

If 18.033 
•; 7.944 
i p 4.138 
' 13.252 
3.5 
6.235 


L033 

1.011 

L1IL 

1.0*4* 

r . oi 3 

1.121 

1,042 

1.009 

1.2055 

1.028 

1.0075 

1,101 

1.029 

1.0062 



9.809 

■ | 10.361 

2.455 
18.00 
. 9.223 

<5 236 
14.00 

■ 8.25 

i 6.24 


1.090 

1.116 

1.010 

Mil 

1.057 

1.016 

1.121 

1.048 

1.011 

1.103 

1.034 

1.011 

1.J15 

1.040 

1.0075 

1.112 

1.0307 

1.006 

1.069 


24.6 

. ' 

104 

40i4 : 

; 10.5 
113*5 
aai 2 
7.25 
0SJ> 

24.37 
5.02 

94.37 
26.56 ' 

5 


84 

109 

36.25 

104 
53 
13 

113,5 

44.25 

8.8 

96.4 

30.25 

8 .S 

108.43 

35.25 
5.93 

105 
35.92 

5.45 

64.37 



21.696 


2 


1282.16 

1625.63 

1511.01 

\> 

2011.38 

1285.39 


1678.61 23.310 


1650.74 

1299.84 


Average 



1.072 

67 

1234.95 

1.106 

1.041 

99.2 > 
37.25 f 

1489.92 

1.081 

75.51 

1181.99 

1.105 

98.75 7 


1.0325 

29 l 

1144.13 

1.0167 

13.44 3 


1.071 

65.93 1 


1.036 

32.6 } 

1111.03 

L004 

3.44 J 


1.104 

97.5 1 


1.043 

40 \ 

1624.10 

1.012 

9.37 3 



y Solid Ex- Solid Ex- 
tract from a tract from 
JMtel of l ll>. 

Raw Grain, fta# Grata. 

25.0 S 

0.4808 

25.51 

0.4890 

25.25 

0.4841 

2439 

a4782 


• w*Vs , 

24,78 6,4908 



22.95 

21.66 


22.424 



23.64 

22.002 


21.60 0.4447 

24.90 06128 

0.4297 

0.4765 

0.4686 
0.4498 


22.47 0.4646 


0.4444 

0.4506 

0.4814 


m552 

22.852 


0*4481 


23.078 0.4525 


21.370 22.504 0.4506 


0.4561 
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Weight Bushel* 

GRAIN. per 1 of MM j per 

■ Bushel. used. I Bushel* 

2d 0ttoltfy. 11ml I lbs. 


Scotch. 


Haddington 

Haddington 
Haddington 
Berwick J 

Haddington & ? 
Berwick J 


Average 


Kirkcudbright 

Kirkcudbright 


Angus 


Average 47.401 


Zd Quality. 

English. 

Norfolk 


Norfolk 


Norfolk 


Norfolk 


Average 


Scotch. 


Haddington 48.909 72 

Haddington 48.^69 72 
Berwick - jUH.85i(f‘2 



0.4141 
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brewing. 


I.>ifli*mu*e 
between 
Herr and 
Ale. 


filter. 


. grain. 

Weight 

per 

Bushel. 

IbS. 

Itnsheb 
«f Malt 
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SpeeUfo 
Gravity 
of • 
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- 
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re! otUiy 
Extract. 

Total 
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Dry Ex- 
tract 

Solid Ex- 
tract from 1 

Solid Ex- 
tract from 

So|id Ex- 
tract from 

1 lb. 

Raw Grain. 

3d Quality. 
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Bn^pl. 

Barrels* 

ia AtL A* 
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Bushel of 
Haw Grain. 

Bigs . 

Kirkcudbright 

44.722 

67.75 

■ 

35.0S 1 

(13.083 
< 6.25 

1.1067 

1.037 

99.68 > 

93.43 Y 

1481. 7^ 

21.871 

20.688 

[ 0.4621 

Kirkcudbright 

' 44.722 

68 

• 

35.031 

( 8.470 
(13,048 
-? 5.125 

LO047 

1*0865 

3.78 I 
80.6251 

1306,86 

19.219 

18.161 

0.4061 

1 



(10.083 

1.004 

• 3.12 ji 





Average 

44.722 


35.031 





20.545 

19.414 . 

0.4341 
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CHAP. V„ 

Of Ale and Beer . , 

^ • ’« i' ■ 

The English word ale is obviously the^|sme with 
the Swedish word ol 9 which is applied tif-the same 
kind of fermented liquor ; while the word beer is sy- 
nonymous with the German word bier . These two 
words in Great Britain are applied to two liquors 
obtained by fermentation from the malt of barley ; 
but they differ from each other in several particulars. 
Ale is light-coloured, brisk, and sweetish, or, at least, 
free from bitter; while beer is dark 'Coloured, bitter, 
and much less brisk. What is called porter in Eng- 
land, is a species of beer, and the tern*, porter at 
present signifies what was formerly called strong bter. 
The original difference between these two liquids 
was owing to the malt from which they were pre- 
pared. Ale malt was dried at a very low heat, and 
consequently was of a pale colour ; while beer or 
porter malt was dried at a.> higher temperature, and 
had, of consequence, acquired a brown colour. This 
incipient charring had developed a * peculiar and 
agreeable bitter taste, which was communicated to the 
beer, along with the dark colour. This Uniter taste 
rendered beer more agreeable to th$‘paj£te, and less - 
injurious to the constitution than ale. * |t was Con- 
sequently manufactured in greater quantities,; and 
soon became the common drink of th^ lower ranks 
in England. When malt became high pifieed in con- 
sequence of the heavy taxes laid Ujppni it, and <tlje 
great increase in tha price of .barfey which took 
place during the war of the French Revolution, the 
brewers found out, that a greater quantity Of wort 
of a given strength could be prepared from pate 
malt than from brown malt* The consequence was, 
that pule malt was substituted for brown malt in the 
brewing of porter and beer. We do not ipeatf that 
the whole malt employed was pale ; but a consider- 
able proportion of it. The wort, of course, was 
much paler than before, and it wanted that agree- * 
able bitter flavour which characterized porter, and 
made it so much relished by thost palates. The 
porter brewers endeavoured to remedy these defects 
by sovcrul artificial additions. They prepared an 
artificial colouring nutter, by heating a solution of 
coarse sugar in an iron boiler till it became black, 
and was reduced tp the consistency bf treacle. The 


smoke issuing from it was then set on fire, and the 
whole was allowed to bum for about tea minutes, 
when the flame was extinguished by putting a Ud cm 
the vessel. This substance was mixed with ftjcer* 
tain quantity of water, before it was cpld, The 
porter is coloured by adding about two ppupds of 
this colouring matter for every barrel of yott while 
In the gyle-tun. Some brewers make their colouring 
matter with infUsion of malt instead .‘of sugar.; and, 
in 1809, M. de Roche took out a patent for prepar- 
ing the colouring matter from the husks of malt, by 
burning them like coffee, and then infusing them m : 
. water. We. believe that all these Colouring matters . 
are of the same nature. Of course, the brewer 
ought to employ that one of, them which is cheap- 
est. 

To supply the place of the agreeable bitter which 
was communicated to porter by the use of brown 
malt, various substitutes were tried. Quassia, coc* 
cuius indicus, and, we believe,, even opium were 
employed in succession ; but hone of them were 
found to answer the purpose sufficiently. Whether 
the usd of the** substances be still persevered in, we 
do not know* but we rather believe that they are not, 
at least bythe^Lopdon porter-brewers. 

It was tbV change in the use of the malt, which* 
occasioned the great falling off in ih£ London porter, 
which has been so much complained of, and ascribed 
to sp many causes. We do not believe that the 
schemer of 'Mr* Jackson, of notorious memory, 
though they enriched himself, produced the inju- 
rious effects upon the London breweries that have 
been ascribed to them. This man, whose character 
was notorious, kept an apothecary’s shop on Tower 
Hill, apd, speculating on tho means of amassing 
a speedy fortune, he hit upon the: idea of brewing 
beer frpm various drugs instead of malt end hops. 
But instead of commencing practical brewer him- 
self, he struck out the more profitable trade of teach- 
ing his process to the London brewers. Mrs Piozzi 
informs us, that, even from one great brewer, he 
contrived to realize an ample fortune. His me- 
thods must havi* been practised upon a consider- 
able scale for some time ; but wtf have no doubt 
that they have been all ubandoned long ago. It was 
the French war, and the enormous tax upon malt, 
that was the real cause of the deterioration of the 
quality of London porter. Np/will it ever recover 
its former good qualities, tiyihe tax on malt if re*. 


Btewing, duccd&to its former rata ? or, unfa&s the,. price of 
norteS\:Sir greatly enhsocm, which' is bat likely to 
happen. We have sometimes: thought, that* if quas- 
sia were reduced to pmydor, and burnt like coffee, it 
might probably be employed, with great advantage, 
both as a colouring matter of porter, and as likely 
to furnish the agreeable bitter, at present considered 
as peculiar to brown malt, 

the quantity of malt employed annually in Great 
Britain m brewing ale and beer, may bo easily de- 
duced from the annual statements of the amount of 
the malt tax, printed by order of the House of Com- 
mons. 

Malt cm- In the year 1813, the gross produce of die malt 
ployed au- tax for England, was L. 4,188,450, 6s. f)d- Now, as 
uually in tj,i a duty is levied at the rate of four shillings and 

tain* 11 ” fourpencc per bush$l, it follows, that the quantity 
of ntylt made in England, and charged with duty, 
amounted to 2,416,384.81 quarters. If we admit, 
that the .quantity of malt actually made* exceeds, by 
5 percept* what is charged with duty, in that case, 
the whole malt actually made in England during the 
year 1813, was 2,537,204 quarters. 

In Scotland the actual receipts during the year 
1813, were L. 134,106, 12s. ttjd. This, at the rate 
of three shillings and cightpence and half alarthing 
per bushel, which is the rate of the duty for Scot- 
land) makes the- amount of the quarters of malt made 
in that kingdom during the year 1813, to be 
91,436*32. We cannot here make the allowance of 
5 per cent * for the increase of bulk from malting ; 
because we do not know what portion of this malt 
was made from English and what from Scotch 
barley. But as the duty in the Highlands of Scot- * 
land is lower than in the Lowlands, and, as it can- 
not be doubted, that a very considerable proportion 
of the barley malted in. Scotland is the growth of 
England, perhaps we shall not err very far if wc 
reckon the whole of the malt actually made irt Scot- 
land in 1813, at , 100,000 quarters, srhich is only 
one twenty-sixth * part of the whole malt made in 
Great Britain. Hence, it follows, that four times as 
much beer is consumed In England as ia- Scotland, 
in proportion to the populatibn of the two countries. 
Tills is a prodigious advantage in favour oi Scotland ; 
for there cannot bo, a doubt, that beer is inferior in 
salubrity to plain water a* a beverage, and that, if 


the money spam by the common pcoplc:®lRhg- Brewmy. 
land on beer, w$re employed to buy food, they would 
be much more healthy, stout, and happy than they 
are at present. 

In the year 1814, the gross receipts of the malt 
tax in England amounted to L. 4,772,332, 5s. 5^d. 

This, at the rate of four shillings and fourpencc per 
bushel, indicates 2,733,26*8.6 quarters of malt ; and, 
making oh allowance of 5 per cent., it follows, that 
the whole malt made In England in 1814, amounted 
to 2,890,932 quarters. 

In Scotland, during the same year, the gross re* 
ceipts on the malt duty amounted to L. 125,787, 7s. 

10|d., which, at the rate of three ahil lings and eight- 
pence -one^eighth per bushel, indicates 85,521.18 
quarters of malt. We may increase this on ac- 
count of the increase of malt not reckoned in the 
tax, and on account of the tax in the Highlands 
being lower than in the Lowlands, to 90,000 quar- 
ters of omit, .which is a tenth Jess than the quantity 
malted in 1813, while, in England, the quantity 
malted hgd increased considerably. Thus, it ap- 
pears, that the whole quantity of nmlt made in Great 
Britain during the year 1814/was 2,980,932 quarters. 

Malt made in 1813, in quarters, 2,637,204 

Ditto in 1814, - - 2,980,932 

Mean, • - 2,809,068 

But this consumption of barley, enormous as it is, 
by no means gives us the whole of that grain con- 
sumed annually in Great Britain in the manufacture 
of spiritous liquors* For the distillers employ at 
least two-thirds of the barley which they use in 
the state of Taw grain. Now, this quantity docs 
not pay any malt tax, and, of course, is not included 
in the preceding estimate. It might be possible to 
form an idea of this quantity from the duty levied 
' upon spirits ; but such an inquiry would be foreign 
to the subject of this article. 

But perhaps, the following Table, exhibiting the 
quantity of porter brewed by the thirteen principal 
houses in London, during each of the last nine years, 
will give the reader a more accurate conception of 
the extent to which this trade is carried in this 
country. *' 



* There are many otter porter-brewers in London besides those whose names are contained in this Table. 
The following were the seven next in order to those given in the Table for 1812, with the quantity of porter 
manufactured by each : 

Martineau and Co. - 24,143 barrels. Ticket** - - - 18,071 barrels. 

Hodgson - - • 24,143 ^Dickinson - 16,292 

Pryors - - - 20, £10 Green and Co. - - 14,090 

Starkey - - 18,136 ^ 

If we were to give an opinion respecting the different modes followed in the different houses, we would 
place Martineau At the head of the tra$fe in point of accuracy and skill. 

The following Table exhibits the quantity of strong ale brewed by the seven principal houses in London., 
in the year ending the 5th of July 18 iS : 

Stretton and dii - 27.094 barrels. Hale and Co. - - 10,134 barrels, 

Wyatt /• - 22,14 6 Ball and Co v - - 7,9«5 

Charrington and,. Co. •. 20,444 Thorpe and Co. - 5,433 

Coding and Co- 11 - 14,491 
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fhtrsek. 

T Jktfefo ; 
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Barrels. 

Barrel . 

Barclay & Per- 

. * ' 

1 






>■ c’ 


kins . ' . . 

i<w, Sou 

184,196 

if 205,328 

235,058 

264,405 


337,265 


337,621 

Meux, Reid, & 






; . * ** 




Go. • • 

170,879 

mmm 

150,105 


920,094 

1 4i#n 

. 165,153 

. 165,688 

182,104 

Trueman, Han- 



■ ' 


' 





bury, dr Co. 

185,978 

117,874 

.130,846 

144,990 

142,179 

180,166 

140,114 

145,141 

' 178,162 

F. Calvert dr Co. 


68,924 

l#9‘0,563 

133,491 

wmrm 

108,412 


■ KroT: f * 

119*335 

Whitbrcad&Co. 

104,251 

m,iR5 



1 22,316 

122,446 

: 135,802 

■BUli?! 


H. Muux & Co. 



40,663 

93,660 


102,493 

82,012 

100,776 

WnVxjTtl 


82,878 

70,561 

75,551 

85,150 

81,761 



. . 95,398 

105,081 

Brown, Parry, & 





■ ' 





Co.* . . 

125,654 

131,647 


84,475 

72,367 

51,274 

MME\ 

50,182 

38,107 

Goodwynne, 










Skinner, & Co. 

72,580 

70,232 

60,233 

74,233 

85,181 

, 81,022 

71,467 

68,019 

73,080 

J. Calvert f . 

87,055 


39,155 



, 28,038 



58,256 

Elliot & Co. . 

47,388 

48,669 

■K: 

57,251 

58,042 

58,035 

49,269 

45,162 

56,982 

Taylor . . . 



40,007 

44,510 

46,822 

• 51,230 

41,850 

42,126 

51,294 

Clowes, Mad- 










dox,& Newbury 

38,544 

89,275 

40,231 

41,594 

36,872 

34,016 

29,844 

— 


Totals 

1,098,451 

1,103,032 

1,132,366 

1,316,345 

1,338,478 

1,356,085 

1,215,494 


1,451,688 


To form a proper estimate of the quantity of por- 
ter contained in this Table, it ia necessary to know 
that the London barrel contains 30 gallons. 

The usual limits of the wort of strong ale in this 
country, may be stated at from 60 to 1520 pounds 
barrel, or from the specific gravity 1 .064 to 14 1275 
at the temperature of 00°. The highest priced ales 
are not always the strongest ; as the price depends 
in a great measure on the reputation of the brewer. 
The fermentation of ale is not carried far ; the con- 
sequence is, that a considerable portion of the sac- 
charine matter still remains in the liquid, apparently 
unaltered. By means of the infusion of nut-galls, 
too, traces of starch may be still detected in strong 
ale even after it has been kept for some time in 
bottles. The annexed Table exhibits the original 
strength of the worjt before the fermentation began, 
and likewise the diminution of specific gravity prt>, 
duced by the fermentation, of the atlenuaikom^ as this 
diminution is termed by brewers and distillers. 

As a certain quantity of alcohol is evolved in the 
ale by the fermeutation, it is obvious that the last 
column is not quite accurate. The real quantity of 
sacchurine matter in. each of these also must be 
greater than what is indicated in that column, be- 
cause the effect of the saccharine pmtter, in increas- 
ing the specific gravity of the ale, is counteracted 
by the alcohol, which tends to diminish that specific 
gravity. By casting the eye over the preceding Ta- 
bic, it will be seen that the attenuation does not fol- 
low the ratio of the strength. It was greatest of all 
in the third, and least in the first brewing. These 
brewings being the same wjth those given in the 
fourth chapter, in order to illustrate the quantity of 
yeast used in fermenting, the reader, by comparing 
the two Tables together, will bo able to form some 


Original 
specific 
gravity 0 
the Wort 

lbs. per bar- 
re] of saccba 
ri tie matter 
in it. 

Specific 

*«»«y 

of the 
Ale. 

lbs. Oerhar 
rel ersaechi 
rine matter 
in it. ' 

Attenuation 
' or proportion 
offe&cctsa- 
rine matter 
decomposed. 

1.095 

88.75 

1.050 

46.25 

0.478 

1.0918 

85.6V 

1.042 

38.42 

0.552 

1.0829 

78.125 

1.0205 

16^7 

0.787 

1.08625 

80.625 

1 >0336 

20.00. 

0.757 

1.078 

75.75 

1.028 

.*«&$ 

0.698 

i*070 

65.00 

1.0285 

25.00 

,0.615 

1.10095 

98.75 

1.040 ; 

36.25 

0.613 

1.1025 

95.93 

1.042 

| 38.42. 

0.6 

1.0978 

91.56 

1.03075 

27.00 

0.705 

1.0956 

89.37 

1,0358 

32.19 

0.640 

1.113 

105.82 

1.0852 

31.87 

•0.661 

1.1092 

102.187 

1 .0302 

26.75 

0.605 

1.1171 

110.0 

1.040 

36.25 

0.66y 

1.103 

96.4 J 

1.0271 

23.42 

0.757 

1.066 

61.25 1 

1.0214 

17.8 

0.709 


* During the last four years in t|\e v table, we have substituted Cox and Campbell 

f During the la^t four years, we have substituted Hollingsworth and Company. \ 













Brewing. condwi$i& respecting the effect'' 

ties bfyeait, and different' teoipef^ 
tenqattojft of strong ale* . ^ !' : \ " 

strength of Poner is much weaker than iWbng ilei ;?tbe ave- 
Porter. rage specific gravity of porter-wort, according to 
Shannon (as deduced from his strength by the sac - 
charometer )♦ is 1.0645, which indicates 60 pounds 
per barrel of saccharine extract. Hence the reason 
why it is so much less glutinous and adhesive than 
strong ale. The fermentation which porter under- 
goes is, we believe, much less than that of ale. But 
we have no very accurate information on the subject. 
According to the experiments of Mr Brande, brown 
stout, which is the strongest porter made ih London, 
contains 6.8 per cent, by measure, of alcohol of the 
specific gravity 0.825. If he had given us the spe- 
cific gravity of this porter before distillation, it would 
have enabled us to determine in some measure the 
error in the attenuation, as indicated by the saccha - 
rometer . 

The porter-brewers in London use three kinds of 
malt; namely, pale malt, amber malt, and brown 
malt. These three are mashed separately, and the 
worts from each are afterwards mixed together in the 
same fermenting vessel. In some breweries, as in 
that of Barclay and Perkins in the Borough, there 
are three separate mash-tuns. In other breweries, 
the custom is to mash one kind of malt the first day, " 
another kind the second day, and a third kind the 


third day. ’ wort is jrift Jff&tffe'Kib 

9 iJ jub<in:'d^ v at* roenting vessqtfkte4$ixed‘ wiftryeasf ffcnil theuther 
; ■/ two wOrw at^^ldded^to it etidCCssiVely'aa they are 
det^Tbfe'ave- formed. Hehce^t is^ery difficult to determine with 
according to accuracy the strength of the worts in tW London 
th by the sac - breweries. It coald ^only be done by knowing the 
js 60 pounds quantity bf wort -ifirbin each malt, and its specific 
ice the reason gravity when let into the fermenting vessel. We 
adhesive than nave had an opportunity of determining the strength 
lorter under- of the port e r, wort in all the principal breweries in 
t of ale. But London. average specific gravity of brown- 
n the subject, stout, won is T l. 0624. The wort of the best common 

rande, brown porter is. of .the specific gravity 1.0585; that of the 
Ic ih London, worts or weakest is as low as 1 .0874. The average 
lcohol of the specific gravity deduced from 20 brewings was 
n us the spe- 1.0500. Such wort contains about 46.4 lbs. per bar- 
ition, it would rel of saccharine matter. Judging from the taste of 
measure the some of the worts, quassia seems to he employed in 
y the saccha - considerable quantity by some of the brewers, and 
much more sparingly, if at all, by others. The fer- 
bree kinds of mentation of porter is carried on with considerable 
, and brown rapidity, so that it is over in two or three days. The 
rely, and the specific gravity of the porter is usually brought down 
igether in the * to 1.018 or 1.01 7. The specific gravity of the best 
veries, as in brown-stout, after standing some months in the 
rough, there bottle, is 1.0106. The proportion of pale and brown 
cr breweries, malt used in the different houses varies. One of the 
the first day, ** best brewers in London uses nearly 2 parts pale mak 
ird kind the to 1 part brown. (j.) 


Brewing 


EXPLANATION 

Figs. 1. and 2., Hate XL., explain the arrange- 
ment of the Utensils and Machinery in a Porter- 
, Brewery on the largest scale ; in which, however, it 
must be observed, that the elevation fig. 1 . is, in a 
great degree, imaginary, as to the plane upon which 
it is taken ; bUt the different vessels are arranged 
so as to explain their uses most readily, and, at the 
same time, to preserve, as nearly as ’possible, the re- 
lative positions which fere usually assigned to each, 
in works of this nature.: 

The malt for the service of the brewery is stored 
in vast granaries or malt-lofts, usually situated in 
the upper part of the buildings. Of these, we have 
only Been able to represent one at A, fig. 1,* the 
Others, which are supposed to be on each side of it, 
cannot be seen in this view* Immediately beneath 
the granary A, is tlife mill, in the upper floor of 
which are two pair of rollers, for bruising or crush- 
ing the grains of the malt. (An enlarged repre- 
sentation of the rollers h given at figs. 8. and 4.) 
In the floor beneath the rollers are the mill-stones 
bb, where the malt is sometime* ground, instead of 
the simple bruising which it receives by passing be- 
tween the rollers. 

The malt, when prepared, is conveyed by a 
trough into a chette^,/rom which it can be elevated 
by the action ofj^pi’al screw e (see al*o figs. 5. and 
6.), into the larrcpnest or binn B, for ground malt, 
situated immediatery^over the mashing-tun D. The 
malt is reserved in ihy binn till wanted ; and it is 

/ 
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OP THE PLATES. 

then let down into the mashing-tun, where the ex- 
tract is obtained by hot water supplied from the 
copper G. 

The water, for the service of the brewery, is ob- 
tained from the welPE, by a lifting pump worked by 
the steam-engine, and the forcing-pipe f of this 
pump, conveys the water up to the large reservoir 
or water-back F> placed at the top of the engine- 
house ; from, this cistern iron pipes are laid to the 
capper G, and also eVfcr y part of the establishment 
where cold water can be 4 wanted for cleaning and 
washing tho vessels. The copper G can be filled 
with cold water by only turning a cock ; and the 
water, when boiled therein, is conveyed by the pipe 
g, into the mashing-tun T> * it is introduced beneath 
a false bottom, upon which the malt lies, and ris- 
ing up through the holes in the false bottom, it ex- 
tracts the saccharine matterfrom the malt ; a greater 
or less time being allowed for the infusion, accord- 
ing to circumstances. The instant the Water is drawn 
off from the copper, fresh water must be let into it, 
in order to be boiled ready for the second mashing ; 
because the copper must not be left empty for a mo- 
ment, otherwise the intense heat bf the fire would 
melt the bottom. For the convenience of thus letting 
down, at once, as much liquor as will fill the bottom 
of fcljp- copper, a pan or second boiler is placed over 
the top of the copper, as seen in fig. 8. Plate XLI. # 
and the steam rising from the copper, communicates 
a considerable degree of heat to the contents of the 
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Description pan, without any expence of fuel. This will be more 
ufPI ttti*. minutely explained hereafter. 

During the process of mashing, the malt is agitat- 
ed in the mash-tun to expose every pr t to the ac- 
tion of the water. This is done by a machine con- 
tained within the mash-tun, and put in motion by 
the horizontal shaft H, leading from the mill. The 
mashing-machinc is shown in fig. 1. Plate XLI. 
When the mashing is finished, the wort, or extract, is 
drained down from the malt, into a vessel I, of simi- 
lar dimensions to the mash -tun, and situated immedi- 
ately beneath, from which it is called the under- 
back. Here the wort does not remain longer than is 
necessary to drain oft’ the whole of it from the tun 
above. It is then pumped up by the three-barrelled 
pump k t into the pan at the top of the copper, by a 
pipe which cannot be seen in the Plate. 

The wort remains in the copper pan until the 
water, for the succeeding rua^hes, is discharged from 
the copper. But this waiting is no loss of time, 
because the heat of the copper and the steam arising 
from it, makes the wort, which had become cooler, 
ready for boiling. The infant the copper is empty, 
the wort is let down from the pan into the copper, 
and the second wort is pumped up from the undcr- 
back into the copper pan. The proper proportion 
of hops is thrown into the copper through the near 
hole, and then the door is shut down, and screwed 
hist, to keep in the steam, and cause it to rise up 
through pipes into the pan ; and by bubbling up, 
through the wort in the pan, it communicates so 
much heat, that it is soon ready for boiling in its 
turn ; for it is to be observed, that the different worts 
follow each other, through all the different vessels, 
with the greatest regularity, so that there is no loss 
of time, but every part of the apparatus is constantly 
employed. When the boiling of the wort has con- 
tinued a sufficient time to coagulate the grosser 
part of the extract and to evaporate part of the 
water, the contents of the copper are run off through 
a large cock into the jack-back K ; which is a vessel 
of sufficient dimensions to contain it, and provided 
with a bottom of cast-iron plates, perforated with 
small holes, through which the wort drains and leaves 
the hops. The hot wort is draw n off from the jack- 
back through the pipe h, by the three-barrelled 
pump, which throws it up to the coolers L ; this 
pump being made with different pipes and cocks of 
communication, to serve nil the purposes of the 
brewery except that of raising the cold water from 
the well. The coolers L, are very shallow vessels, 
built over one another in several stages; and that 
part of the building in which they are contained, is 
built with open lattice-work on all sides, to admit 
the free current of air. When the wort is suffi- 
ciently cooled to be put to the first fermentation, it 
is conducted in pipes, from all the different coolers, 
to the large fermenting vessel or gyle-tun M, which, 
with another similar vessel behind it, is of sufficient 
capacity to contain all the beer of one day’s brew- 
ings. 

When the first fermentation is concluded, the 
beer is drawn off from the great fermenting vessels 
M, into the small fermenting casks, or cleansing ves- 
sels N, of which there are a great number in the 
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brewery. They arc placed four together, and to each Deviipfion 
four a common spout is provided to carry off* the 
yeast and conduct it into the troughs «, placed be- v— ' 
ncath* In these cleansing vessels the beer remains till 
the fermentation is completed, and it is then put 
into the store-vats, which are casks or tuns of au 
immense size, where it is kept till wanted, and is 
then drawn oft* into barrels and sent away from the 
brewery. The store-vats are not represented in the 
Plate, but are of a conical figure and of different 
dimensions, from fifteen to forty feet diameter, and 
usually twenty feet in depth, 'flic steam-engine 
which puts all the machinery in motion is explained 
by the figure. On the axis of the large fly-wheel, is 
a bevelled cog-wheel, which turns another similar 
wheel upon the end of an horizontal shaft, which ex- 
tends from the engine-house to the great horse- 
wheel, which it turns by means of a cog-wheel. The 
horse-wheel puts in motion all the pinions for the 
mill-stones bb, and also the horizontal axis which 
works the three- barrelled pump k, The rollers aa 
are turned by a bevelled wheel upon the upper end 
of the axis of the horse-wheel, which is continued 
for tli.it purpose ; and the horizontal shaft H, for the 
niashing-engine, is driven by a pair of bevelled wheels. 

There is likewise a sack-tackle, which is not repre- 
sented. It is a machine for drawing up the sacks of 
malt from the court-yard to the highest part of the 
building, w hence the sacks are wheeled on a truck to 
the malt-loft A, and the contents of the sacks are 
thrown in. 

The horse-wheel is intended to put in horses occa- 
sionally, if the steam-engine should fail; but these 
engines are now brought to such perfection that it 
is very seldom an)' accidents occur with them. 

Pig. 2. Plate XL. is a representation of the ferment- 
ing-house at the brewery of Messrs. Whitbread and 
Co. Chisvvell Street, London, which is by far the most 
complete in its arrangement of any work of the kind, 
and was erected after the plan of Mr Richardson, 
who conducts the brewing at those works. The 
whole of fig. 2. is to be considered as devoted to the 
same object as the large vessel M, and the casks N, 
fig. 1. In fig. 2. r is the pipe which leads from the 
different coolers to convey the wort to the great fer- 
menting vessels or squares M, of which there are 
two, one behind the other ; J'f represents a part of the 
great pipe which conveys all the w T atcr from the well 
£, fig. 1. up to the water cistern P. This pipe is 
conducted purposely up the wall of the formenting- 
house, fig. 2., and has a cock in it, near r, to stop the 
passage. Just beneath this passage a branch-pipe p, 
proceeds and enters a large pipe xi 9 which has the 
former pipe r, witliinside of it. From the end of the 
pipe .r, nearest to the squares M, another branch mi 
proceeds, and returns to the original pipe J\ with a 
cock to regulate it. The object of this arrangement 
is to make all, or any part of, the cold water flow 
through the pipe xx, bo as to surround the wort- 
pipe r, which is only made of thin copper, and lower 
the temperature of the wort passing through the pipe 
r, until, by the thermometer, it is found to have the 
exact temperature which is desirable, before it is put 
to ferment in the great squaiy *M. By means of 
the cocks at n and jh the quantity ol* cold water, 
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IWription which shall pass in contact with the Surface of the 
pipe r> can re g U iated at pleasure, so as to have a 
command of the heat of the wort when it enters into 
the square. 

When the first fermentation in the squares M is 
finished, the beer is drawn off from them by pipes 
marked v , and conducted by its branches u* to the 
different rows of fermenting tuns marked NN, w hich 
(ill all the building. Between every two rows are 
placed large troughs, to contain the yeast which 
they throw off. The Plate shows that the small 
tuns are all placed on a lower Ic\el than the bottom 
of the great vessels M, so that the beer will flow into 
them, arid, by standing in them ail, will till thorn to 
the same level. Whim they are filled, the commu- 
nication-cock is shut; hut, as the working off of the 
yeast diminishes the quantity of beer in each ves- 
sel, it is necessary to fill them up again. For this 
purpose, the two lame vats OO are filled from the 
great vessels M, before an) beer is drawn oil* into 
the small casks N, and t hi- quantity of beer is re- 
served at the higher level for tilling up. The two 
vessels ()() are, iu reality , placed between the two 
squares M, but we have hien obliged to place them 
so that limy can be seen. Near inch filling-up 
tun o is a cistern /, with a pipe of communication 
from the tun (), and this pipe is dosed by n flout- 
vulve. The small cisterns / have ulwn\s a commu- 
nication with the pipes, wliidi lead to tlu* small fer- 
menting vessels N ; and therefore the surface of the 
heei in all the tuns and in the cisterns will :il* a)s 
he at the same level ; and as this level subsides by 
the working off of the yeast from the tuns, the float 
sinks, and opens the valve, so as to admit a suffi- 
ciency of beer from the filling up tuns o f to restore 
the surfaces of the beer in all the tuns, and also in 
the cistern t to the original level. In order to carry 
off the yeast which is produced by the fermentation 
of the beer in the tuns OO, an iron dish or vessel is 
made to float upon the surface of the beer which 
they contain; and from the centre of this dish a 
pipe o descends, and passes tlnough the bottom of 
the tun, being filled through a collar of leather, so 
as to be tight, at the same time that it is at liberty 
to slide down as the surface of the beer descends in 
the tun. The yeast flows over the edge of this dish, 
and is conveyed down the pipe to a trough beneath. 

Beneath the fermenting house are large arched 
vaults P, built of stone, and lined with stucco. Into 
these the beer is let down when sufficiently ferment- 
ed, and is kept till wanted. These vaults are used 
at Mr Whitbread's brewery instead of the great 
store vats of which we have before spoken, and are 
in some respects preferable, because they preserve a 
great equality of temperature, being beneath the sur- 
face of the earth. 

Figs. ,‘i. and 4. Plate XL. represent the malt-rollers, 
or machine for bruising the grains of malt. A is the 
hopper, into which the malt is It t down from the malt- 
loft above ; and from this the malt is let out gra- 
dually through a sluice or sliding-shuttle a , and falls 
between the rollers BD. These rollers are made of 
iron, truly cylindrical, and their pivots are received 
in pieces of brass Vt into iron frames, which are 
bolted down to the woolen frame of the machine. 


A screw, E, is lapped through the end of each of Description 
these iron frames ; and by these screws the brasses of Plates* 
can be forced forwards, and the rollers made to y ***v^S 
work closer to each other, so as to bruise the malt 
in a greater degree. G is the shaft by which one of 
the rollers is turned : and the other receives its mo- 
tion by means of a pair of equal cog-wheels H, which 
arc fixed upon the ends of the pivots, at the opposite 
ends of each of the rollers : d is a small lever, which 
hears upon the teeth of one of these cog-wheels, and 
is thereby lifted up every time a cog passes. Tins 
lever is fixed on the extremity of an axis, which 
passes across the wood frame ; and in the middle of 
it has a lever c. fig. 3. bearing up a trough which 
hangs under the opening of the hopper A. By this 
means the trough b is constantly jogged, and shakes 
down the malt regularly from the hopper A, and lets 
it full between the rollers : /; is a scraper of jrou 
plate, which is always made to bear against the sm- 
face of the roller by a weight, to remove the grains, 
which adhere to the roller. 

Fig. .0. is the screw by which the ground or bruised 
limit i* raised up, or conveyed from one part of the 
brewery to another. K is an inclined bar or trough, in 
tlu* centre of which the axis of the screw II is placed, 
and the spiral iron plate or worm, which is fixed 
projecting from the axis, and which forms the screw, 
is made very nearly to fill the lower part of the in- 
side of the box. By this means, when the screw is 
turned ruund bv the wheels FF, or by any other 
means, it raises up the malt from the box </, and de- 
livers it at the spout («. 

The screw is equally applicable for conveying the 
malt horizontally ill the trough k as inclined ; and 
similar machines are employed in various parts of 
breweries for conveying the nmlt wherever the situa- 
tion of the works require. 

Fig. J. Plate XL1. is the mash ing-machinc. WVV 
is the tun, made of wood staves, hooped together. In 
the centre of it rises a perpendicular shaft NN, which 
is turned slowly round by means of the bevelled 
wheels KI at the top. K It are two arms projecting 
from the axis, and supporting the short \ertical 
axis S at the* extremities, so that, when the central 
axis is turned round, it will carry the axle S round 
the tun in a circle. I he axis S is furnished with a 
number of arms T, which are shown in fig. 2 , and 
have blades placed obliquely to tin plane of their 
motion. When the axis is turned round, those arms 
agitate the malt in the tun, and give it a constant 
tendency to rise upwards from the bottom. 

The motion of the axis S is produced by a wheel Q 
on the upper end of it, which is turned b> a wheel l\ 
fastened on the lower end of the tube O, wnieh turns 
freely round upon the central axis N. On the upper 
end of the same tube O is a bevelled wheel M, re- 
ceiving motion from a wheel L, which is fixed upon 
the end of the horizontal axis F, which gives motion 
to the whole machine. This same axis has a pinion G 
upon it, which gives motion to the wlitel II, fixed 
upon the end of an horizontal axle, which, at the 
opposite end, has a bevelled pinion I, working the 
wheel K, before mentioned. By thin means the ro- 
tation of the central axis N will be \ery slow, com- 
pared with the motion of the axis S ; for the tatter 
5 
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Description will make 17 or 18 revolutions on its own axis in the 
of Matos. snme space of time that it will be carried once round 
the tun by the motion of the axis N. At the be- 
ginning of the operation, of mashing, t j machine is 
made to move with a slow motion ; nut, after having 
wetted all the malt by one revolution, it i* made to 
revolve quicker. For this purpose the ascending 
shaft A, which gives motion to the machine, has two 
bevelled wheels BO fixed upon a tube X, which is 
fitted e.pon the shaft. Those wheels actuate the 
wheels 1) and E upon the end of the horizontal 
shaft F; but the distance between the two wheels 
H and C is such, that they cannot be engaged both 
at once with the wheels 1) and E ; but the tube X, 
to which they are fixed, is capable of sliding up and 
down on tin* axis A sufficiently to bring either wheel 

or C into action with its corresponding wheel K 
or 1) upon the horizontal shaft ; and as the diame- 
ters of BE mid CD are of very different propor- 
tions, the velocity of the motion of the machine can 
be varied at pleasure, by using one or other : h and c 
are two levers, which are forked at the ends, and 
embrace collars at the ends of the tube X ; and the 
levers being united by a rod, the handle b gives the 
means of moving the tube \ and its wheels BC up 
or (low'll, to obtain the action of the different wheels. 

Figs. 3. and 4. represent a large close copper. 
A A is the copper, and B the pan placed over it. 
The copper has a large tub*? E rising up from the 
dome of it, to convey the steam ; and from tile 
top of this, four inclined pipes It descend, the ends 
being immersed beneath the surface of the water or 
wort contained in the pan. By this means the steam 
which rises from the copper issues from the ends of 
the pipes 11, and rNes in hubbies through the liquor 
in the pan, so as to heat it. Tn the centre of the 
copper is a perpendi< ukir spindle a , which, at the 
lower end, has arms dt / fixed projecting from it, and 
is turned round In a cog-wheel h at the upper end. 
From the arms dd , chains are hung in loops, which 
drag round upon the bottom of the copper, when the 
axis is turned; and this motion stirs up the hops, to 
keep them from burning to the bottom ; J'g is a 
(h-iin and roller to draw up the spindle a, when the 
rowser i-; not wanted ; and ec are iron braces pro- 
ceeding from the outside of’ the copper, to retain the 
a\b a firmly in the centre of the copper. I) is the 
waste-pipe for carrying off the steam into tin* chim- 
ney, when it is not requiied to heat the liquor in the 
pan. The copper represented in the drawing is 
made in the same manner us u*ual ; but the fire is 
applied beneath it in a manner very different from 
the common brewing- coppers. The method was de- 
\i.sed with a view to the burning or consuming 
the smoke ; and w'as employed in the brewery of 
Messrs Meux and Company, London, about the 
year 1803. 

The fire-place is divided into two by a wall ex- 
tended beneath the bottom of the boiler, as shown 
by ^ in the plan, fig. 4. where the dotted circle A 
represents the bottom of the copper, and the circle 
X its largest part. The section in fig. 3. shows on- 
ly one of these fire places, of which C is the fire- 
grate ; the raw coal is not thrown in through the 
lire door in the manner of common furnaces, but is 


put into a narrow inclined box of tftsi-irotf /*, built Description 
in the brick-work, and shaped like a hopper; the oflMMos - 
coals contained in this hopper till it up, and stop the 
entrance of the air .so as to answer the purpose of a 
door ; and the coals at the low r est part or mouth of 
the hopper, are brought into a state of ignition be- 
fore they are forced forwards into the furnace, which 
is done by introducing a rake or poker at i, just be- 
neath the lower end of the hopper h, and forcing the 
coals forwards upon the grate bars C. Immediately 
over the hopper //, a narrow passage is left to admit 
a stream of fresh air along the top of the hopper to 
pass over the surface of the fuel, which is burning 
at 1 lie lower end of the hopper//. By this means 
the smoke rising from that portion of fuel, is carried 
forwards over the burning coals upon the grate C, 
and is thereby consumed. Beyond the grate bars c, 
a breast wall S is erected, to direct the flame up- 
wards, against the bottom of the boiler A, and thence 
descending under the bottom, the flame is received 
into the flues, which make each a half turn round 
the lower part of the copper, as shown in the plan 
at 1 1 , and then enter the chimney or perpendicular 
flue \V at the point ; the entrance being regu- 

lated by a damper to make the draught more or less 
intense. There is also a sliding door or damper E, 
which closes up the lower part of the chimney, and 
by means of these two dumpers the fire under the 
copper can be regulated to the greatest precision ; 
for by opening the damper F it admits the cold air 
to enter immediately into the chimney, VV, and thus 
take off the rapidity of the draught ; and, at the same 
time, by closing the dampen, from the flues into the 
chimney, the intensity of the draught through the fire 
is checked, which is very necessary to be done when 
the contents of* the copper are drawn off. Iimnt 
ately over the fire-grate r, an arch of fire-bricks or 
stone, s y is placed hciuath the bottom of the copper, 
to defend it from the intense lu at. The chimney is 
supported on iron columns UK. Behind the fire- 
grate (•, is a civity, r, for the reception of the 
masses of scoria? which are always formed in so 
large* a fire. They art* pushed back off the grate 
into this receptacle with an iron hook, as fast as tluy 
accumulate. Ihe bottom of this receptacle is formed 
of sliding iron doors, which can be opened by draw- 
ing them out and in this way the (linkers are dis- 
charged ; or the whole of the fire may be driven hack 
off the grate into this cavity, and will then fall 
through into the ash-pit and be removed from the 
copper, which is very necessary to he done when 
the copper is to be cooled, so that men may descend 
into it to clean out the sediment which, is left after 
boiling the wort. For a more? particular description 
of this method of setting boilers, see Philosophical 
Magazine, Vol. XVII. 

Fig. (>. represents one of the sluice-cocks which 
are used to make the communications of the pipes 
with the pumps or other parts of the brewery. BB 
represents the pipe in which the cock is placed. Thu 
two parts of this pipe are screwed to the sides* of a 
box CO, in which a slider A rises and falls, and 
intercepts at pleasure the passage of the pipe. 

The slider is moved by the iod «, which passes 
through a stuffing-box in ,the top, the box which 
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nwription contains the slider, and has the rack b fastened to it. 
° |j J rs The rack is moved by a pinion fixed upon the axis of 
V.iu-h. a handle e, and the rack and pinion is contained in 
a frame d , which is supported by two pillars. The 
frame contains a small roller behind the rack, which 
bears it up towards the pinion, and keeps its teeth 
up to the teeth of the pinion. The slider A is made 
to fit accurately against the internal surface of the 
box C, and it is made ro bear against this surface 
by the pressure of a spring, so as to make a perfect- 
ly close fitting. 

Fig. •*>. is n small cock to lie placed in the side of 
the great store-vats, for the purpose of drawing ofF 
a small quantity of beer, to taste and try its qualify. 
A is a part of the stave or thickness of the great 
storc-vat; into this the tube B of the cock is fitted, 
and is held tight in its place by a nut a d screwed on 
withinside. At the other end of the tube B, a plug 
r is fitted, by grinding it into a cone, and it is kept in 
by a screw. This plug has a hole up the centre of 
it, and from this a hole proceeds sideways and corre- 
sponds with a hole made through the side of the tube 
when the cock is open ; but when the plug c is turn- 
ed round, the hole will not coincide, and then the 
cock will be shut. 1) is the handle or key of the 
cock, by which its plug is turned to open or shut it ; 
this handle is put up the bore of the tube (tile cover 
E being first unscrewed and removed), and the end 
of it is adapted to fit the end of the plug of the cock. 
The handle has a tube or passage bored up it to 
convey the beer away from the cock when it is open- 


ed, and from this the passage f, through the handle, 
leads to draw the beer into a glass or tumbler. The 
hole in the side of the plug is so arranged, that 
when the handle is turned into a perpendicular di- 
rection with the passage/’ downwards, the cock will 
be open. The inteution of this contrivance is, 
that there shall be no considerable projection be- 
yond the surface of the tun ; because it some- 
times happens that a great hoop of the tun breaks, 
and falling down, its great weight would strike 
out any cock which had a projection ; and if this 
happened in the night much beer might be lost be- 
fore it was discovered. The cock above described 
being almost wholly withinside, and having scarcely 
any projection beyond the outside surface of the tun, 
is secure from this accident. 

Fig. 7* is a small contrivance of a vent peg, to b« 
screwed into the head of a common cask when the 
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beer is to be drawn off from it, and it is necessary to 
admit some air to allow the beer to flow. A A re- 
presents a portion of the head of the cask- into which 
the tube B is screwed. The top of this tube is sur- 
rounded by a small cup, from which project the two 
small handles CC, by which the peg is turned round 
to screw it into the cask. The cup round the upper 
part of the tube is filled with water, and into this a 
small cup D is inverted ; in consequence, the air can 
gain admission into the cask when the pressure 
within is so far diminished that the air will bubble 
up through the water, and enter beneath the smalJ 
cup L). (n.) 


History. 


* 

BRICK, a kind of artificial stone made of bakod 
clay. 

1- The nrt of making bricks is so simple that it 
mu*t have been practised in the earliest ages of the 
world ; probably before mankind had discovered the 
method of fashioning stones to suit the purposes of 
building. The Book of Genesis informs us, that 
burnt-bricks were employed in the construction of 
Babel. Now, as this structure appears to have been 
raised about 100 years after the period of the flood, 
we may say, without much exaggeration, that the 
method ot making bricks existed from the very ori- 
gin of society. Bricks seem to have been in com- 
mon use in Egypt while the Israelites were in Sub- 
jection to that nation ; for the task assigned them 
was the making of brick ; and we are informed in 
Exodus, that the Israelites built two Egyptian cities. 
No particulars are given in scripture of the me- 
thod ot making bricks; but as straw was one of 
the ingredients, and as it very seldom rains in 
Egypt, it is probable that their bricks were not 
burnt, but merely baked by the heat of the sun. 
The same mode of making bricks seems still to 
be practised in the East. For the ruins of the 
tower near Bagdad, which some have considered as 
the i ower ot Babel, others a*, the Tower in Babylon 
described by Herocfotus (lib. i. c. 181.), is formed of 
unburnt -bricks. Wc\nve seen specimens from that 
place ; they are large, Kit thin, and have a brown 


colour. It is not at all likely that structures of On- 
burnt -brick should be able to resist the weather 
since the time of Nebuchadnezzar; it is much more 
probable that the tower in question was raised by 
the Arabs in comparatively modern times. 

The art of brick-making was curried to consider- 
able perfection by the Greeks. Pliny informs us, 
that they made use of bricks of three different sizes, 
distinguished by the following names; did nr on, or 
six inches long; tetradoron, or twelve inches long; und 
nentadorou , or fifteen inches long (lib. xxxv. c. 14). 
That the Romans excelled in the art of making- 
bricks we have the amplest evidence., since brick 
structures raised at Rome 1700 years ago, Trajan's 
pillar for example, still remain as entire as when fir*t 
built. Brick-making has been carried to great per- 
fection by the Dutch, who have long been in the 
habit of forming their floors, and even of paving 
their streets, in some cases, with bricks. And it 
is remarkable how long their bricks will continue un- 
injured in such situations. Though brick-making 
has been long carried on in England, and especially 
in the neighbourhood of London, upon a very great 
scale, and though the process upon the whole is con- 
ducted iu this country with very considerable skill, 
yet it must be acknowledged, that English bricks are 
by no means so durable as Dutch bricks. We are 
disposed to ascribe this inferiority not so much to 
the nature of the materials employed in the manu- 
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BRICK-MAKING. 


facture of English bricks, as to the mode most fre- 
quently employed in London in building houses# 
Few of the London houses, comparatively speaking, 
are freeholds. Most of them are built upon ground 
let for a lease of a certain number of years, which 
seldom exceeds <)() years. After the expirution of 
this period, the house becomes the property of the 
landlord who let the ground. Ihus it becomes the 
interest of the builder to construct the bouse so, that 
it shall last only as long as the lease. Hence the 
goodness of the bricks becomes only a secondary ob- 
ject. Their cheapness is the principal point. The 
object, therefore, of the brickmakers is not to fur- 
nish durable bricks, but to make them at as cheap a 
rate as.possible. Accordingly, the saving of manual 
JpKour, and of fuel, have been carried by the makers 
of London bricks to very great lengths. We can- 
not but consider this mode of proceeding as very ob- 
jectionable, and as entailing a much heavier expence 
upon London than would have been incurred had 
twice the original price been laid out upon the bricks 
when they were first used, and had the houses been 
constructed to last a thousand instead of a hundred 
years. No doubt, certain advantages attend these 
ephemeral structures. The inhabitants arc enabled, 
once every century, to suit their houses to the pre- 
vailing taste of the day. Thus, there are no anti- 
quated houses in London. Hut as the increase of 
the price of all the materials of building has more 
than kept pace with the increase of the wealth of 
individuals, it is to be questioned whether the bouses 
are always improved when they are pulled down and 
rebuilt. 

U. The best material for making brick is what in 
the English language is called loinn, a term usually 
applied to a natural mixture of sand and clay. 
Such a mixture may be converted into brick with- 
out any addition whatever. Marl likewise answers 
the purpose of common bricks very well, — indeed 
better than mo^t other mixtures. Marl is a natural 
mixture of limestone and clay in variable propor- 
tions. Now, the more lime it contains, the better 
does it answer for a manure ; and the less lime it 
contains, the more suitable it is to the brickmaker. 

It would be in vain to attempt a particular detail 
of the constituents of clays, because they vary too 
much from each other to admit of any correct gene- 
ralization. We believe, however, that cla)s very 
frequently consist of decomposed felspar, in which 
case we may conceive them as composed of about 
three parts of silica in the state of a very fine pow- 
der, and one part of alumina. This is the case with 
porcelain clay. Indeed, the porcelain clay of Corn- 
wall appears incontrovertible 1 to be nothing else than 
decayed felspar, or perhaps felspar which never had 
assumed any other form tlmn that of clay. The 
rock from which it is taken is an agglutinated mix- 
ture of quartz and this clay. The quartz is sepa- 
rated by washing. Such a rock might probably be 
converted into most beautiful brick, merely by cut- 
ting it out in the proper shape, and subjecting it to 
the requisite heat ; or rather by kneading the whole 
into a pa^te with the requisite quantity of water, 
moulding it into bricks, and drying and burning 
them. 


Potter's clay is a compound of 


Silica 

- 

43.3 

Alumina 

- 

83. 2 

Lime 

- 

3.3 

Oxide of iron 

- 

1.0 

Water 


J8.0 

99-2 

Loss 

- 

8 

Total 


100.0 


When the clay proceeds from the decomposition 
of hornblende, as is likewise often the case, it con- 
tains about 31 parts of silica, 1 of alumina, 1 of 
lime, and about 1 } 2 of oxide of iron. Sometimes 
the grains of sand which exist in clay consist of 
fragments of felspar. In such cases the clay may 
be. fused by heat. 

No mixture of alumina and silica, in any propor- 
tions whatever, can be fused by the strongest heat 
which can be raised in our furnaces. Hence such 
mixtures are best adapted for making fire-bricks, 
crucibles, and glasshouse pots. Stourbridge clay is 
such a mixture, blackened by coaly matter. It an- 
swers these purposes better than any other day in 
England. Neither can a mixture of lime and alu- 
mina be fused, in whatever proportions the ingredi- 
ents be mixed. Hut a mixture of silica, lime, and 
alumina, is very fusible, and the fusion is most rea- 
dily effected when we employ two parts of silica to 
one of lime. The presence of oxide of iron also 
renders clay fusible, but not unless its proportion be 
much greater than ever is likely to occur in any clay 
used for the manufacture of bricks. 

For making common bricks, the most durable mix- 
ture ought to be common clay and limestone or chalk. 
Perhaps the best proportions would be three parts of 
day, and one part of limestone or chalk in powder. 
When such a mixture is exposed to heat, it would 
experience an incipient fusion, and would thereby be 
rendered much harder and denser than common 
bricks, The consequence would be, that it would 
imbibe much less water, and would therefore be much 
less liable to crack und fall to pieces in winter than 
common bricks. For when water has insinuated it- 
self into the pores of a common brick, and is con- 
verted into ice, it undergoes an expansion which dis- 
locates the parts of the brick, and reduces it to 
fragments. This is often conspicuously the case 
with tyles, which, from their exposed situation, arc 
more liable to be soaked with water than common 
bricks. Hence also covering the surface c l * the 
brick with a coating of paint has a great tendency 
to preserve them from cracking and breaking. This 
practice is frequently followed in England. 

It would be foreign to the object of this at tide 
to enter into any long details respecting the chemi- 
cal investigations, and the opinions entertained at 
different periods respecting the nature of day. At 
first, it was supposed to be a peculiar species of 
earth, but H el lot demonstrated that it consisted at 
least of two constituents ; for sulphuric acid had the 
property of destroying its plastic nature, and of ren- 
dering it scarcely more adhesive than sand. The 
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Uri<k. poition that remained behind did not effervesce with 
anils. It was not, therefore, of’ a calcareous naftiSc. 
Mr Pott went a step farther; he showed in the con- 
tinuation of his 1 ,it ho* roo l/nsin that sulphuric acid 
formed, with the poition of clay which it dissolved, 
a salt possessing the proper! «s of alum. In the 
year JTbjf, Ihnnm* published his JJi^rt/a/ion on 
Clay*.) which he had drawn up in consequence of 
a premium offend by the Academy of S< ienccs at 
Itourdcaux, for tin best solution of the following 
question : W hat are the principles and constituents 
of chit, and tin* natural changes which it experiences, 
al'd what are the methods of rendering it fertile? 
r ihv‘ Ac. idem} did not consider I’amnus solutions as 
satisfictory. He published his Memoir, in conse- 
quence, as a kind of dot lance. He had been em- 
placed along with Macipier in making numerous ex- 
pi non nts on clay, with a view to the improvement 
of tin* porcelain rnanufactmo in France, tiuided by 
the"!* experiments, he drew* as a conclusion that 
clay is a mixture of two different sui) stances ; 1. Si- 
lica in a state of purity ; ‘J. Silica combined with an 
underdose of sulphuric acid, it was the second of 
these constituents that gave to clay its fatty and 
plastic nature. Margraal had long before im 176(>) 
demonstrated that the ingridiint. of clay whiwh 
H.iimn' took for a salt, and which he alliimcd was 
soluble in water, was a pi cuiiar species of earth, dif- 
ferent from every other, which constitutes the basis 
of alum, which dissolves in sulphuric acid, but 
which does not form alum unless a portion of potash 
he added to the solution. Thus, by the labouis of 
Hcllot, Pott, Bail me, and Ajurgruaf, the nature of 
clay was completely developed, it was ascertained 
to lie a mixture of alumina and silica, in variable 
proportions. It was shown, also, that it sometimes 
contained sulphuric acid, and not unfrequently pot- 
ash. Hi nee the reason why, in sonic cases, it could 
he converted into alum by digestion in sulphuric 
acid, without the necessity of adding any potash to 
the solution. Modern chemists have added consi- 
derably to these facts. '1 hey have shown th.il 
chalk, felspar, mica, hornblende, oxide ot iron, coal, 
bitumen, cvc. are not unfrequently mixed wU.lt it ; 
and that tin se additions alter its qualities consider- 
ably, and ri ruler it lit or unlit for the different pur- 
poses to which clay is usually applied. 

I’i ( pant inn Clay intended to be made into bricks ought to 
of tti»i< liisbo dug out of the earth, and exposed to the an and 
non < ' v<, *Bher fora considerable time before it is employ - 
Vhirk " t Ike longer this exposure is continued, so much 
the better will it he lilted lor making bricks. This 
exposure answers a variety of purposes, if the 
stones, by the decomposition of which the day has 
been formed, are not entire!} decomposed, this ex- 
posure seives to complete the process, by promoting 
the disenlegrating action of the a»r and rain. The 
exposure serves, likewise, to pulverize the clay, 
which is essential to the making oi good bricks. \V*t; 
have little doubt that the same amelioration in the 
cluy would he ptoduced by simply dicing it in the 
open air, and then grinding it to powder in a mill. 
by such a process, the quality of the bricks would 
be prodigiously improved. Nor do we concuvi that 
fetich an addition would greutly enhance the \ pea- 


ces of the brickmaker, at least in those districts 
where the mill could be driven by water. 

When the clay has been reduced to powder, the 
next step is to make it into a stiff puetc with wa- 
ter. Too much water should not he employed, 
because it is injurious to the strength of the 
hiicks; and the utmost care should bt takefl to mix 
the whole of the clay as equally as possible with the 
w ater. Jf some parts of the paste be moistcr than 
others, it will occasion an inequality in the texture 
of the bricks formed of it, will render them apt to 
crack, and will greatly injure both their sticngth and 
their beauty, llenco tlu* great impoitanee of work- 
ing the clay for a considerable length of time before 
moulding it into bricks. It it* m this puit of the 
process that we believe British hriekmaki rs in gc; •*- 
rul are most defective. As far as we have had an 
opportunity of witnessing the process of kneading 
the clay, as conducted either in the m ighbom hood 
of London or Edinburgh, we have a!w;i}s found a 
great sparing of labour. Hence we believe the rea- 
son why so many of the En^Jish bricks appear full 
of crack*, even when sold to tlu* builder. fciucli 
bricks ought never to he purchased, as it is perfectly 
obvious that they cannot make a durable buildiiu;. 

The kneading ot the i lay is performed, in some 
places, by men’s feet ; in others, by the feet of 
horses, and in others hv machinery. The lust method 
is uudouhl' dly the best ; and we conceive likewise 
that it might be made the cheapest. It would be 
easy to devise maebmei} for kiuadmg tbe clay , upon 
principles similar to those employed in mashing by 
the London porter hrewi rs. And, if such a ma- 
chine were driven by water, we conceive that it 
would not be nearly so expensive as either men or 
horses. 

\\ hen the clay is suflicii ntly kneaded, it is mould- 
ed imo the form of a brick, by being put into a 
very simple wooden mould ; and the upper part of 
tlu brick is made smooth and even by cutting off 
the •mpi i tlmnis part with a wootUn knife. # ihe 
proeiss is very simple, and is conducted by tlu. 
workmen with great rapidity. A good bnekmaker 
will mould about .GOOD bricks in a clay, lie disen- 
gages the bricks Irom rhe mould by a gentle stroke 
on the batk of the mould ; and the wei bucks are 
at first arranged in rows upon long hoards. When 
sufficiently diy to be handled, they aic turned, and 
at last piled up in loose wadis, which are thatched 
with straw to keep oil the nun. In this position 
they ate allowed to remain till they have become as 
dry as they can become in the open air. 

Jn riuny eases, ’“the clay used tor brick-making 
is destitute of the requisite quantity of sand. If 
such clay were made into bricks, it would shrink so 
much m the burning, that the bricks would lose 
their shape, and would probably crack in every di- 
rection. To prevent this, it is necessary to add a 
certain quantity of sand. This sand should not bo 
very line. It answers best when the particles are of 
such a size as to he rcudily distinguished by the 
naked eye. Even when us large us coriander seeds, 
it has been found to answer better than very line 
sand, 'lhe briekmakers in the neighbourhood of 
London bring their sand from the bottom of the 
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yBrick. Thames near Woolwich, where it is raised by boats 
employed ibr that purpose, and brought up the river 
for the use of the brickmakers. 

•in min# of 4. No general directions can be given respecting the 

he Bucks. quantity of sand to be mixed with the clay, because 
that depends upon the nature of the clay, and upon 
the uses for which the bricks are intended. The 
more sand is added, the more accurately do the 
bricks retain their shape, and the less apt are they 
to crack during the burning; but, at the same time, 
their strength is diminished. Chemical lutes arc 
often composed of four parts of sand and one part of 
clav. Such mixtures do not contract much in burn- 
ing, and, therefore, are not apt to crack and drop 
off, which is the reason why chemists employ them. 

they have not the adhesiveness of brick after be- 
ing burnt, and would not, therefore, answer the pur- 
poses of the hrickmakcr. In stone-ware, the mixture 
consists of about lour parts of clay and one of line 
sand. It burns to a hard, cohesive substance, capa- 
ble of striking lire wit Ji steel. Such a proportion 
then, in many cases, would answer the purposes of 
the hrickmakcr. 

The London brickmakers make another addition 
to the clay, which, we believe, is peculiar to them. 
They add to ( very three parts of the clay about one 
part of the ashes from the fire-places of the city of 
London. These ashes contain some earthy matter ; 
but they consist, in a great measure, of small coal 
unburnt, and little altered, which has fallen through 
the interstices of the grate. The consequence is, 
that such a mixture, when sufficiently heated, takes 
fire and burns of itself, though very slowly ; so that 
the London bricks are burnt, in a great, measure, by 
means of the fuel mixed with the clay of which they 
are composed. 

It is essential to dry the bricks thoroughly, in the 
open air, before burning them. For when heat 
is applied to wet clay, the water which it contains 
being prevented from escaping by the adhesiveness 
of the mixture, is converted into steam, and cracks 
and breaks the mass of clay to pieces. Indeed, idler 
the bricks are rendered ns drv us they can become 
in the open air, they ought to be exposed, at first, to 
a gentle heat, wlucli ought to be raided to redness, 
veiv slowly, and in proportion as the moisture of 
the brick is dissipated. Water adheres with such 
obstinacy to clay, that it is never all driven off bj r 
the heat at which bricks are burnt. But the portion 
which remains is so intimately combined with the 
clay, as to constitute one solid muss, which has no 
great tendency to absorb an additional quantity of 
water. 

Bricks are most commonly burnt in a kiln. This 
is a very simple structure, usually about IS feet 
Jong, 1 <)} wide, and IQ feet high. The walls are 
one foot two inches thick, and incline a little to each 
other as they ascend. The bricks arc placed on 
flat arches, having holes ^efTt in them like lattice- 
work. After the bricks arc arranged on the kiln, 
to the number of about ‘JO, OOO, they are covered 
with old bricks or tiles. Some brush-wood is then 
kindled in the kiln, and a moderate fire kept up till 
the bricks are rendered as dry as possible. The 
time required for this is two or three days, and the 


bricks are known to be dry when the smolce (which 
is at first black) becomes transparent* The mouth of 
the kiln is then filled up with pieces of brick and 
clay, leaving only room to introduce a faggot at a 
time. This structure at the mouth of the kiln is 
called a shinlo(r . The kiln is then supplied with 
faggots of furze, heath, fern, or whatever vegetable 
substance can be procured at the cheapest rate, till 
the arches look white, and the fire appears at the 
top. The fire is then diminished, and at length al- 
lowed to go out, and the kiln is permitted to cool. 
This burning process usually lasts about forty-eight 
hours. 

The method of burning bricks in the neighbour- 
hood of London, is very different, from this. We do 
not know whether it be practised any where else. 
It obviously originated from the difficulty of procur- 
ing a sufficient quantity of vegetable matter to burn 
the enormous number of bricks consumed every year 
in London. If we consider the immense extension 
of houses which has taken place in London within 
the last thirty years, — if we consider that this vast 
city, containing above 1,000,000 of inhabitants, is 
almost renewed once every century, we may be able 
to form some notion of the prodigious quantity of 
bricks which it must consume. In the country round 
London there is a particular kind of clay, well known 
by the name of London ("lay. This clay is almost 
everywhere covered with a bed of gravel, which 
varies in thickness according to the elevation of the 
surface. Hence the whole of the country round 
London is fit for making bricks. Nothing more 
is necessary than to dig through the surface of 
gravel, and get to the clay. 

We have ul ready mentioned, that about a fourth 
part of the London bricks consists of small coal 
kneaded up along with the clay. When the bricks 
are sufficiently dry, they are piled up on each other 
in parallelopipedons to the intended height. Be- 
tween each two rows of brick there is strewed a 
quantity of cinders, amounting to about three inches 
in thickness. At the distance of about nine feet 
from each other, perpendicular spaces are left, about 
a brick wide, which serve the purpose of flues. 
These are made by arching the bricks over so as to 
leave a space between each about a brick in width. 
Over the whole is strewed a pretty thick covering of 
cinders. The Hues are filled likewise with cinders, 
or, if they cannot be had, with coal. The fire-place 
is usually at the west end, and is generally three 
feet high. The fire, when once kindled in the fire- 
place, propagates itself very slowly through the whole 
clamp , as bricks piled in this manner are called. So 
very slow is the progress, that bricks in the neigh- 
bourhood of London take about three months in the 
burning. The heat is very intense, and, us the fuel 
is mixed up with the day itself, every part of the 
brick is sure to be sufficiently burnt. 

We conceive that the mixture of about one-fourth 
of chalk with the clay of which the London bricks 
are made, would greatly improve their quality. The 
consequence would be an incipient fusion, which 
would render their surface much more compact and 
solid. The only difficulty would be to proportion 
the quantity of chalk so its to prevent complete fu- 
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Brick, fcion, which would run the* bricks into each other, 
mid destroy them entirely. Bricks made of mate- 
rials which have undergone complete fusion, would 
be greatly superior to common bricks. They would 
perfectly resist the action of the weather, and would, 
therefore, last much longer than common bricks. 
In Sweden it is customary at .some of the iron lbun- 
deries, to cast the scoria: into bricks, which they 
employ in constructing their furnaces. Such fur- 
naces the writer of this article has seen ; and lie was 
assured by the gentleman who had the charge of the 
works, that they answered fully better than common 
bricks. It w ould be easy to make any quantity of 
fluch bricks in some of the large iron founderies of 
Great Britain. We are persuaded that such bricks 
might he brought into use for a variety of purposes 
with great advantage, and might even constitute a 
lucrative article of manufacture. Bricks made from 
the scoria: of iron .and copper founderies, would vie 
in beauty with marble and porphyry, and would pos- 
sess a smoothness of surface and a lustre Lo which 
few marbles could reach. 

Few parts of Great Britain are so well adapted for 
the making of bricks, according to the London plan, 
as the neighbourhood of Newcastle upon Tyne. 
There the enormous heaps of small coal, whieh are of 
do use whatever, would furnish abundance of f\iel, 
at u much cheaper rate, than even the London ashes; 
while the magnesian limestone that occurs in such 
plenty in the neighbourhood of Sunderland, would 
enable the brickmaker to give the clay tile requisite 
degree of fusibility. 

As bricks form an article of taxation , and furnish 
a considerable revenue to Government, their size has 
been regulated by act of Parliament. They must not 
be less than inches long, 2£ thick, and 4 inches 
wide. But for various purposes, they arc made of 
very different and very considerable sizes. 

Fire- Fire-bricks are made in the same way as common 

Brick*. bricks. But the materials are different. The best 
clay for their composition is Stourbridge clay ; and, 
instead of sand, it is usual to mix the clay witli a 
quantity of old fire-bricks, or crucibles, or glass pots, 
reduced previously to powder. This mixture an- 
swers the same purposes as sand, while it does not 
communicate the tendency to fusion, when it comes 
in contact with various fluxes, that is communicated 

by siliceous sand. 

.Swimming There is a kind of bricks mentioned by Pliny, as 

Bucks. used by the ancients, which were so light as to sw f im 
in w r ater. “ Pitanoc in Asia, et in ulterioris His- 
panic civitatibus Maxilua et Calento, Hunt Latercs, 
qui ciccati non merguntur in aqua/' ( Plinii Natur . 

I list or. lib. xxxv. c. 14.) Pliny does not mention 
the part of the world in which the earth employed 
in the manufactures of these bricks was found ; 
though in all probability, it could not be far from 
the cities w'lierc the bricks are said by Pliny to have 
been made. lie says that the material employed 
was a kind of pumiec stone. But it was quite un- 
known to the modems, till, in the year 17<)1, Fab- 
broni found a substance at Castd del Piano, not far 
from Sunta Fiorn, situated between Tuscany and the 
Papal dominions, which formed bricks capable of 


swimming in water. Tins is a white earthy mailer, Btick. 
which constitutes a bed in that place, and was s ^S rt * - 
known in Italy by the name of Latte di Luna . 

In more recent mineralogical books, it is distinguish- 
ed by the name of farina Jbssilh ( bcrgmchl). Ilauy 
considers it as a variety of talc, and Brochunt, 
as a variety of meerschaum. According to the ana- 
lysis of Fabbroni, this substance is composed of 


Silica 

- ’ 

55 

Magnesia 

- 

15 

Alumina 

- 

12 

Lime 
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3 

Iron 
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1 

Water 
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100 


But it has been recently analyzed by Klaproth, who 
found its constituents, 


Silica 

79 

Alumina 

5 

Oxide of iron 

9 

Water 

12 

Lons 

1 


100 


We see from this analysis, that tills mineral is neither 
a variety of talc nor of meerschaum. One w ould be 
disposed to consider it its u hydrate of silica. For 
both the alumina and oxide of iron are present in so 
small proportions, that we can scarcely consider 
them as in chemical combination. 

Considering the composition of this earth, it is 
rather singular that it is capable of being agglutinat- 
ed by a red heat. We rather suspect that the 
bricks of Fabbroni, which swim in wuter, have but 
very little strength. This, if It be the case, must 
greatly circumscribe their utility. 

The colour of the London bricks is not red, as is 
the case with common bricks and tyles ; but a light 
brownish yellow. This colour is more pleasing to 
the eye than common brick red, and on that account 
the London bricks are preferred for building houses. 
The brickmakcrs assign a curious enough reason for 
this colour. According to them, their bricks are 
kept as much as possible from the contact of air dur- 
ing their burning. The consequence of this is, that 
the iron contained in them is not oxidized to so 
great a degree as in common bricks. But this mode 
of reasoning is far from exact. If air w ere excluded 
entirely, the bricks would not be burnt at all, be- 
cause the fire would be extinguished. But if enough 
of air be admitted to burn the coal mixed with the 
day (which must he the case), that air must also act 
upon the iron, and reduce it to the state of peroxide. 
Indeed, there can be no doubt, that the iron in the 
London yellow bricks, is in the state of peroxide, as 
well as in the red bricks ; for the peroxide of iron 
gives various colours to bodies, according to circum- 
stances. We find bodies tinged with it. red, yellow, 
11 
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and brown, according to the substances with wljich which, by uniting with Uie peroxides of iron form a Brick 
the oxide is combined. We ascribe the yellow co- kind of yellow oenre. ■* /j\ H 

Jour of the London bricks to tho ashes of the coals, v '* 
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TPiie mathematical theory of the structure of 
bridges has been a favourite subject with mecha- 
nical philosophers; it gives scope to some of the 
most refined and elegant applications of science 
to practical utility ; and at the same time that its 
progressive improvement exhibits an example of the 
very stffljy steps by which speculation has sometimes 
jjptfowed execution, it enables us to look forwards 
with perfect confidence to that more desirable state 
of human knowledge, in which the calculations of 
the mathematician are authorised to direct the ope- 
rations of the artificer with security, instead of 
watc hing with servility the progress of his labours. 

Ot the origin of the art of building bridge's a 
sketch lias been given in the body of the Encyclo- 
rurrini ; tlu» suhject has been rediscussed w ithin the 
last twenty years by some of the most learned anti- 
quaries, ami of the most elegant scholars of the age; 
but additions still more important have been made to 
the scientific and practical principles on which that 
art depends ; and the principal information, that is 
demanded on the present occasion, will be compre- 
hended under the two heads of physieo-mathomatical 
principles, subservient to the theory of this depart- 
ment of architecture, and a historical account of the 
works either actually executed or projected, which 
appear to he the most deserving of notice. The first 
head will contain three sections, relating respective- 
ly (1) to the resistance of the materials employed, (2) 
to the equilibrium of arches, and GO to the effects of 
friction; the second will comprehend (1) sortie de- 
tails of earlier history and literature, (5) an ac- 
count of the discussions which have taken place re- 
specting the improvement of the port of London, 
and ((i ) a description of some of the most remark- 
able bridges which have been erected in modern 
times. 

Section I .— Of the Resistance of Materials, 

The nature of the forces on which the utility of 
• ho substances employed iu architecture and carpen- 
try depends, 1ms been pretty fully investigated in the 
article Strength of the F.nqjclopa-dia ; and the 
theory has been carried somewhat thither, in the in- 
vestigations of a late writer concerning Cohesion 
and Passive Strength of materials. Much, however, 
still remains to bo done; and we shall find many cases, 
in which the principles of these calculations admit 
of a more immediate and accurate application to 
practice than has hitherto been supposed. It will 
first be necessary to advert to the foundation of the 
theory in its simplest form, as depending on the at- 
tractive and repulsive powers, which balance each 
other, in all natural substances remaining in a per- 
manent state of cohesion, whether as liquids, or as 
more or less perfect solids. 

VOL. II. PART II. 


A. In all homogeneous solid bodies , the resistances 
to extension and compression must be initially equal) 
and proportional to the change of' dimensions . 

The equilibrium of the particles of any body re- 
maining at rest, depends on the equality of opposite 
forces, varying according to certain law r s ; and that 
these laws are continued without any abrupt change, 
when any minute alteration takes place in the dis- 
tance, is demonstrated by their continuing little al- 
tered by any variation of dimensions, in consequence 
of’ an increase or diminution of temperature, and 
might indeed be at once inferred as highly proba- 
ble, from the general principle ot continuity observe 
ed in the laws of nature. We may, therefore, always 
assume a change of dimensions so small, that, as ia 
all other differential calculations, the elements of the 
curves, of which the ordinates express the forces, as 
functions of, or as depending on, the distances as ab- 
scisses, may be considered as not sensibly differing 
from right lines, crossing each other, if the curves be 
drawn on the same side of the absciss, in a point 
corresponding to the point of rest, or to the distance 
affording an equilibrium; so that the elementary fi- 
nite differences of the respective pairs of ordinates, 
which must form, with the portions of the two curves, 
rectilinear triangles, always similar to each other, 
will always vary os the lengths of the elements of 
the curves, or as the elements of the absciss, begin- 
ning at the point of rest ; and it is obvious that these 
differences will represent the actual magnitude of the 
resistances exhibited by the substance to extension 
or compression. (Plate XLII. fig. 1.) 

It was on the same principle that Bernoulli long 
ago observed, that the minute oscillations of any sys- 
tem of bodies, whatever the laws of the forces go- 
verning them might be, must ultimately be isochro- 
nous, notwithstanding any imaginable variation of 
their comparative extent, the forces tending to bring 
them back to the quiescent position being always 
proportional to the displacements ; and so far as the 
doctrine has been investigated by experiments, its 
general truth has been amply confirmed ; the slight 
deviations from the exact proportion, which have 
been discovered in some substances, being far too 
unimportant to constitute an exception, and merely 
tending to show that these substances cannot have 
been perfectly homogeneous, in the sense here attri- 
buted to the word. When the compression or ex- 
tension is considerable, there may indeed be a sen- 
sible deviation, especially in fibrous or stratified sub- 
stances ; but this irregularity by no means affects 
the admissibility of any of the conclusions which 
will be derived from this proposition. 

II. The strength of a block or beam mu*l be redact d 
to one halj\ before its cohesive and repulsive forces can 
both be called into action . 

We must suppose the transverse sections of the 
3 a 
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body to r$taai& plane and perpendicular to the axis, 
whatever the point may be to which the force is ap- 
plied, a supposition which will be correctly true, if 
the pressure be made by the intervention of a firm 
plate attached to each end, and which is perfectly 
admissible in every other case. Now, if the termi- 
nal plates remain parallel, it is obvious that the com* 
pression or extension must be uniformly distributed 
throughout the substance, which must happen when 
the original force is applied in the middle of the 
block ; the centre of pressure or resistance, collect- 
ed by the plate, acting like a lever, being then co- 
incident with the axis. Hut when the plates arc in- 
clined, the resistance depending on the compression 
or extension will be various in different parts, and 
will always be proportional to the distance from the 
neutral point, where the compression ends and the 
extension begins, if the depth of the substance is 
sufficient to extend to this point ; consequently the 
forces may always be represented, like the pressure 
of a fluid, at different depths, by the ordinutes of a 
triangle; and their result may be considered as con- 
centrated in the centre of gravity of the triangle, or 
of sucli of its portions as are contained within the 
depth of the substance ; and when both extension 
and compression arc concerned, the smaller force 
may be considered as a negative pressure, to be 
subtracted from the greater, as is usual when any 
other compound forces are supposed to act on a le- 
ver of any kind. Now, when the neutral point is 
situated in one of the surfaces of the block, the sum 
of all the forces is represented by the area of the 
triangle, as it is by that of the parallelogram when 
the plates remain parallel, and these areas being in 
either case equivalent to the same external force, it 
is obvious that the perpendicular of the triangle must 
be equal to twice the height of the parallelogram, 
indicating that the compression or extension of the 
surface in the one case is twice as great as the equa- 
ble compression or extension in the other ; and since 
there is always a certain degree of compression or 
extension which must be precisely sufficient to crush 
or tear that part of the substance which is imme- 
diately exposed to it, and since the whole substance 
must in general give way when any of its parts fail, it 
follows that the strength is only half ns great in the 
former case as in the latter. And the centre of gra- 
vity of every triangle being at the distance of one- 
third of its height from the base, the external force 
must be applied, in order to produce such a com- 
pression or extension, at the distance of one sixth of 
the depth from the axis ; and when its distance is 
greater then this, both the repulsive and cohesive 
forces of the substance must be called into action, 
aud the strength must be still further impaired. 
(Plate XLII. fig. 2.) 

C. The compression or extension of the axis of a 
block or beam is always -proportional to the Jo? cc, re- 
duced to t\e direction of the axis , at whatever distance 
it may be applied . 

'' We may suppose one of the inflexible plates, at- 
tached to the extremities of the block, to be con- 
tinued to the given distance, and to act as a lever 
held in equilibrium by three forces, that is, by the 


cohesive and repulsive resistances of the block, and Bridge, 
the external force ; and it is obvious that, as in all 
other levers, the external force will always be equal 
to the difference of the other two forces depending 
on the compression and extension, or to the mean 
compression or extension of the whole, which must 
also be the immediate compression or extension of 
the middle, since the figure representing the forces 
is rectilinear. And the effect will be the same, what- 
ever may be the intermediate substances by which 
the force is impressed on the block, whether conti- 
nued in a straight line or otherwise. When the force 
is oblique, the portion perpendicular to the axis will 
be resisted by the lateral adhesion of the different 
strata of the block, the compression or extension be- 
ing only determined by the portion parallel to t*i 
axis ; aud when it is transverse, the length of tin- 
axis will remain unaltered. But the line of direc- 
tion of the original force must always be continued 
till it meets the transverse section at any point of 
the length, in order to determine the nature of the 
strain at that point. 

D, The distance of the neutral point from the axis 
of a block or beam is to the depth , as the depth to 
twelve times the distance of the J'orcc } measured in the 
transverse section . 

Calling the depth a, and the distance of the neu- 
tral point from the axis z, the resistances may be ex- 
pressed by the squares of J a + s and J a — z, which 
are the sides of the similar triangles denoting the 
compression and extension (Prop. B.); consequently, 
the difference of these squares, 2 az , will represent 
the external force (Prop. C.). But the distance of 
the centres of gravity of the two triangles must al- 
ways be § a ; and, by the property of the lever, 
making the centre of action of the greater resistance 
the fulcrum, as the external force is to the smaller 
resistance, so is this distance to the distance of the 
force from the centre of action of the greater resist- 


ance ; or 


2a ~ : (* a + S )*=S« : (tS“5 + 0; 

and adding to this the distance of the centre of ac- 
tion from the axis, which must be J a — £ (J + *) 

= J a — $ z, we have for the distance of the 

force from the axis; whence, calling this distance 


y> *= 
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E. The power of a given force to crush a block is 
increased , by its removal J'rom the axis f supposing its 
direction unaltered , in the same proporlio ?i as the 
depth oj' the block is increased by the addition of six 
times the distance of' the point of application <f the 
force , measured in the transverse section . 

Since the compression or extension of the axis is 
invariable, whatever the distance of the force may 
be, that of the nearest surface must be as much 
greater, by the properties of similar triangles, us the 
half depth, increased by the distance of the neutral 


point, is greater than that distance Itself, that Is, in 
v**-V*w the ratio of a 4- 6y to a, since z is to a as a to 12y$ 
( l*rop. D.) and to % a as a to 6y t and t**c strength is 
reduced in the same proportion, afcthe partial com- 
pression or extension, by the operation of a given 
force, is increased. (P)atc XL! I. fig. 0*) 

F. The curvature of the neutral line of a beam at 
any point , produced hy a given force . is proportional 
to the distance of the line of' direction of the force 

from the given point of the axis, whatever that direc- 
tion may be* 

(Since the distance x of the neutral point from the 
axis is inversely as y, the distance of the force, and 
the radius of curvature, or the distance of the inter- 
sect qjy^f the planes of the terminal plates from the 
pdfitral point, must be^to the distance z as the whole 
length of the axis is to the alteration of that length 
produced by the compression or extension, it follows 
that the radius of curvature must be inversely as the 
distance y, and inversely also as the compression, 
and the curvature itself must be conjointly as the 
force and as the distance of its application. If the 
direction of the force be changed, and the perpendi- 
cular falling from the given point of the axis on the 
line of the force bo now called y, the distance of the 
force from the axis measured in the transverse sec- 
tion will be increased by the obliquity exactly in the 
same ratio as its efficacy is diminished, and the cur- 
vature of the neutral line will remain unaltered ; al? 
though the place of that line will be a little varied, 
until at last it coincides with the axis, when the force 
becomes completely transverse : and the radius of 
curvature of the axis will always be to that of the 
neutral line as the acquired to the original length of 
the axis. (Plate XL1I. tig. 4*.) 

G. The radius of curvature of the neutral line is 
to the distance of the neutral point as the original 
length of the axis to the alteration of that length ; or 
as a certain given quantity to the external force : and 
this quantity has been termed the Modulus of elasti- 
city* 
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z = M \ f and r = as is ob- 
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vious from the preceding demonstration ; y being 
the distance of the line of the force from the given 
point, whatever its direction may be. 

H. The flexibility, referred to the direction of the 
force, is expressed by unity, increased by twelve 
times the square of the distance , divided by that of 
the depth . 

Making the alteration of the axis unity, the cor- 
responding change at the distance y will be to 1 as 

z + y to z, or as 1 + 2 to 1, and will consequent- 
ly be equal to 1 + (Prop. D.) 

When the direction of the force becomes oblique, 
the actual compression of the axis is diminished, but 
its effect referred to that direction remains unalter- 
ed. 

I. The total compression of a narrow block > pressed 


in Ms direction of one of its diagonals, is twee at jhi dgr 
groat as if the same force were applied in the direction 
of the axis* 

This proposition affords a simple illustration of the 
application of the preceding one. Calling the length 
of any portion of the axis .r, beginning from the 
middle, and neglecting the obliquity, the distance of 
the force may be called yzznx, and the compres- 
sion in the line of the force being everywhere as 

1 q_ }? its fluxion will be &r + dx v I ff*?** , and 
an act 

4 nV 

the fluent x + w hich, when y = £ a, becomes 

.r-f x, which is twice as great a9 ify were always ss 0. 

But if the breadth of the block were considerable, so 
that it approached to a cube, the compression would 
vary according to a different law, each section paral- 
lel to the diagonal affording an equal resistance, and 
the exact solution of the problem would require 

an infinite series for expressing the value of Jn x dx* 

K* If a solid bar have its axis curved a little into 
a circular form, and an external force be then applied 
in the direction of’ the chord , while the extremities re- 
tain their angular position , the greatest compression 
or extension of the substance will ultimately be to the 
* mean compression or extension which takes place in 

the direction of the chord , as 1 4- ~ to 1 4- a 

a l baa 

being the depth of the bar , and h the actual versed 
sine, or the height of the arch . 

We must here separate the actions of the forces 
retaining the ends of the bar into two parts, the one 
simply urging the bar in the direction of the chord, 
and the other, which is of a more complicated na- 
ture, keeping the angular direction unaltered ; ami 
we must first calculate the variation of the angular 
situation of the ends, in consequence of the bending 
of the bar by the first portion, and then the strain 
required to obviate that change, bv means of a force 
acting in the direction of the taiddie of the bar, while 
the ends are supposed to be fixed. If each half of 
the bar were rectilinear, these two strains would ob- 
viously be equal, and would neutralise each other in 
the middle of the halves, which might be considered 
as the meeting of the ends of two shorter pieces, 
acting transversely or obliquely on each other, with- 
out any strain ; the curvature produced by the whole 
strain being elsewhere as the distance from the line 
joining these points. But, since the bar is supposed 
to be curved, it becomes necessary to determine the 
place of these neutral points, by calculating the 
change of its angular position throughout its ex- 
tent. 

Considering, first, the middle of the bar as fixed, 
and calling the angular extent of the variable arc x, 
beginning from the middle, and the radius r, the or- 
dinate y, or the distance of the arc from the chord, 
will be rqx — b,b being the cosine of the whole arc ; 
and the fluxion of the change of the angular situa- 
tion, being as the strain and the fluxion of the arc 
conjointly, will be expressed by prqxdx — pbdx, of 
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Bndge ^ w hich the $uent i« ^rlx — j>4x. In the second place, 

the curvature derived from the force acting between 
the two halves, when the ends are considered as fix- 
ed points, will be as r «— rgx, and the fluent of the 
change of angular situation may be called qrx — - 
qr\x ; and at the end, when x becomes equal to c , 

the whole extent of the arc, these two deviations 
must destroy each other, since the positions of the 
middle and of the ends remain unaltered ; consequent- 


\y pr 


fc 


pbc = qrc 


■ a Ac, whence- 
1 <1 


rc — rlc 

Ac — be 


and the exact proportion of p to q may he found, by 
means of a table of sines, llut when the arc is 


that which the bar would have undergone if it had 
been straight, and the force had been immediately 
applied to the axis ; the actual change being greater 

in the proportion of 1 + t0 1- 


The greatest strain will obviously be at the ends, 
where the distance from the line of direction of the 
force is the greatest, the compression or extension 
of the surface being here to that of the axis, os a + 

4 } L 

to a (Prop. E.) or as 1 + -^to 1 5 consequently 


the compression or extension in the line of the 
chord is to the greatest actual change of the substance 


. 16M 4/* 

as 1 + — to 1 4“ — • 

' 1.5 aa a 


small, ft’ being equal toe — Jc 3 + . . .,rc — rf<: 

is l rc 5 , and rfc — be = (r — b) c — £ rc* ; now r — b, 
the versed sine of the arc, becomes ultimately h rc 2 , 
and (r — b) c z=z ^ rc :i ; therefore p l q=z } J : J = A *. 1 ; 

that is, the strain at the middle, expressed by 
must be half as great as the strain at the ends, ex- 
pressed by q : consequently, when the force is con- 
sidered as single, the distance of the line of its direc- 
tion from the summit must ultimately be one-third 
of the versed sine or height. 

Now if we call any portion of the chord x , we have 
for the corresponding value of y, the distance from 
the line of direction of this force, y/ (r* — x 2 ) — d, 
and for the fluxion of the compression or extension in 


the direction of the chord, dx 



aa / 


, which 


will be true for both portions of the bar, whether y 
be positive or negative; but y- = r 2 — x 2 -f d-— 
2 t/y' (r ft — .c 2 ), and the fluent becomes x -f- 
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When the arc is small, call- 


ing the whole versed sine h, we have y zz % h — 
and y =s^ ft 1 — s7' + 4 ^» a,It * t * le fluent is x 


XX 
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~ but when x becomes 

equal to the semichord r, h being the expres- 


sion becomes c + -- ( - 4. \ = c 4- 

aa \ 36 r 1 18 20r- ) ^ 

4c s iGli-c . . , . . 

15 oV 2 = JTa 2 '* w llc “ * ,l0WS the compression or 

extension in the line of the chord, while c expresses 


Thus if the depth a were 10 feet, and the height 
or versed sine hzz2 0, the radius being very large, 
the whole compression of the chord would he to the 
whole compression of a similar substance, placed in 
the direction of the chord, as 5.‘*(>7 to l ; and the 
compression at tiie surface of the ends would he to 
the compression of the axis there ns j) to 1 ; and disre- 
garding the insensible obliquity, this compression may 
be considered as equal throughout the bar; so that 
the compression at the ends will be to the com- 
pression of the chord as fj to or as 17 to 10. 

Supposing, for example, such a bar of iron to un- 
dergo a change of tempeiature of .‘W* of Fahrenheit, 
which would naturally cause it to expand or contract 
about . 7 ( 77,77 in all its dimensions; then the length of 
the chord, .being limited by the abutments, must 
now be supposed to be altered by an external 
force ; and, at the extremities of the abutments, the 
compression and extension of the metal will amount 
to about s^O'iT » a change which is equivalent to 
the pressure of a column of the metal about 8.800 
leet in height, since M, the height of the modulus 
of elasticity, is found, for iron and steel, to he about 
10,000,000 feet; and such would be the addition to 
the pressure at one extremity of the abutment, and 
its diminution at the other, amounting to about, five 
tons for every square inch of the section, which 
would certainly require some particular precaution, 
to prevent the destruction of the stones forming the 
abutment by a force so much greater than they are 
capable of withstanding without assistance. .Should 
such a case indeed actually occur, it is probable that 
the extremities would give way a little, and that the 
principal pressure would necessarily be supported 
nearer the middle, so that there would be a waste of 
materials in a situation where they could co-operate 
but imperfectly in resisting the thrust ; an inconve- 
nience which would not occur if the bar were made 
wider and less deep, especially towards the abut- 
ments. 


Section II. — Of the Equilibrium of Arches. 

We may now proceed to inquire into the mode of 
determining the situation and properties of the curve 
of equilibrium, which represents, for every part of a 



jlridKe. system of bodies supporting each other, the general 
dirt'Ction of their mutual pressure; remembering al- 
V " v ways that this curve is as much an uno .inary line, as 
|the centre of gravity is an imaginary point, the forces 
being no more actually collected into such a line 
than the whole weight or inertia of a body is col- 
lected in its centre of gravity. Indeed, the situa- 
tion of the curve is even less deiinitc than that of the 
centre of gravity, since in many cases it may differ 
a little according to the nature of the co-operation 
of the forces which it is supposed to represent. In 
reality, every gravitating atom entering the struc- 
ture must be supported by some forces continued in 
some line, whether regular or irregular, to the fixed 
pointjMn* abutments, and every resisting atom par- 
in a mathematical sense, either positively or 
negatively, in transmitting a Literal pressure where 
it is required for supporting any part of the weight : 
and when we attempt to represent the result of all 
these collateral pressures by a simple curve, its situ- 
ation is liable to a slight variation, according to the 
directiun in which we suppose the co-operating 
forces to be collected. If, for instance, we wished 
to determine the stability of a joint, formed in a 
given direction, it would be necessary to consider 
the magnitude of the forces acting throughout the 
extent of the joint in a direction perpendicular to its 
plane, and to collect them into a single result, and 
it is obvious that the forces, represented by the vari- 
ous elementary curves, may vary very sensibly in 
their proportion, when we consider their joint opera- 
tion on a vertical or on an oblique plane; although 
if the depth of the substance be inconsiderable, this 
difference will be wholly imperceptible, and in prac- 
tice it may generally be neglected without inconve- 
nience; calculating the curve upon the supposition 
of a scries of joints in u vertical direction. If, how^ 
ever, wc wish to be very minutely accurate, wc must* 
attend to the actual direction of the joints in the de- 
termination of the curve, and must consider, in the 
case of a bridge, ihe whole weight of the structure 
terminated by a given arch stone, with the materials 
which it. supports, as determining the direction of 
the curve of equilibrium where it meets the given 
joint, instead of the weight of the materials termi- 
nated by a vertical plane passing through the point 
of the curve in question, which may somelimes be 
very sensibly less; this consideration being as neces- 
sary for determining the circumstances under which 
the joints will open, as for the more imaginary pos- 
sibility of the arch stones sliding upwards or dow n- 
wards. But we may commonly make a sufficiently 
accurate compensation for this difference, by sup- 
posing the specific gravity of the materials producing 
the pressure, and the curvature of the line which 
terminates them, to be a little increased, while the 
absciss remains equal to that of the curve of equili- 
brium intersecting the joints. 

L. If two equal parallelepipeds be. supported ea- h 
at one end , and lean against each other at the othn , 
so ns to remain horizontal . the curve of equilibrium , 
representing the general effect of the pressure leans- 
nutted through them, xvill be of a parabolic form. 

The pressure of the blocks, where they meet, will 
obviously be horizontal, but at the other ends it will be 
oblique, being the result of this horizontal pressure 


and of the whole weight of each block* And if Bridge, 
imagine the blocks to be divided into any number 
parts, by sections parallel to the ends, which is the 
only way in which we can easily obtain a regular re- 
sult, it is evident that the force exerted at any of 
these sections, by the external portions, must be suf- 
ficient to support the lateral thrust and the weight 
of the internal portions ; and its inclination must be 
such that the horizontal base of the triangle of 
forces must be to the vertical perpendicular as 
the lateral thrust to the weight of the internal 
portion ; or, in other words, the lateral thrust re- 
maining constant, the weight supported will be as 
the tangent of the inclination. But calling the hori- 
zontal absciss x } and the vertical ordinate //, the tan- 
gent of the inclination will be ~ ; which, in the case 

U£ 

of a parallelepiped, must be proportional to the dis- 



consequentlv artlrrr wid^, and \ x 2 =r my, which is the 

equation of a parabola. It h usual in such coses to 
consider the thrusts as rectilinear throughout, and 
as meeting in the vertical line passing through the 
centre of gravity of each block ; but this mode of 
representation is evidently only a convenient compen- 
dium. 

If the blocks were united together in the middle, so 
as to form u single bar or lever, the forces would be 
somewhat differently arranged; the upper half of the 
bar would contain a series of elementary arches, 
abutting on a series of similar elementary chains in 
the lower half, so as to rake off all lateral thrust from 
the supports nt the ends. 

■ With respect to the transverse strains of levers in 
general, it may be observed, that the most convenient 
way of representing them is to consider the axis of 
the. lever as composed of a series of elementary bars, 
bisected, and crossed at right angles, by as many 
others extending across the lever, or rather as far as 
two-thirds of the half depth on each side, where the 
centre of resistance is situated. The transverse 
force must then be transmitted unaltered throughout 
the whole system, acting in contrary directions at 
the opposite ends of each of the elementary bars 
constituting the axis ; and it must be held in equili- 
brium, with respect to each of the centres, consider- 
ed as a fulcrum, by the general result of all the cor- 
puscular forces acting on the longer cross arms; 
that is, by the difference of the compression or 
extension on the different sides of the arms. 
This difference must therefore be constant; and in 
all such cases the strain or curvature must increase 
uniformly, and its fluxion must be constant ; but if 
the transverse force be variable, as when the lever 
supports its own weight, or any further external 
pressure, the fluxion of the curvature must be pro- 
portional to it. Now the transverse force, thus es- 
timated, being the sum of the weights or other forces- 
acting on either side of the given point, the addi- 
tional weight at the point will bo represented by the 
fluxion of the weight, or by the second fluxion of 
the strain or curvature, which is ultimately as the 
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fourth fluxion of the ordinate. Also, the fluxion of 
the strain hgtng as the whole weight on each side, it 
follows that when the strain is a maximum, ahd its 
fluxion vanishes, the whole weight, • or the sum of 
thfe positive and negative forces on either side, must 
also vanish ; as Mr Dupin has lately demonstrated in 
a different manner. 

3V1- In -every structure supported by abutments, the 
tangent of the inclination of the curve of equilibrium 
to the horizon is proportional to the weight of the 
parts interposed between the given point and the mid- 
dle of the structure . 

The truth of this proposition depends on the equa- 
lity of the horizontal thrust throughout the struc- 
ture, from which it may be immediately inferred, as 
in the last proposition. The materials employed for 
making bridges are not uncommonly such, as to 
create a certain degree of lateral pressure on the 
outside of the arch ; but as there must be a similar 
and equal pressure in a contrary direction against 
the abutment, its effects will be comprehended in the 
determination of the point at which the curve springs 
from the abutment, as well as in the direction of the 
curve itself ; so that the circumstance does not afford 
any exception to the gencrartruth of the law. It is, 
however, seldom necessary to include the operation 
of such materials in our calculations, since their la- 
teral pressure has little or no effect at the upper 
part of the arch, which has the greatest influence on 
the direction of the curve ; and it is also desirable 
to avoid the unnecessary employment of these soft 
materials, because they tend to increase the horizon- 
tal thrust, and to raise it to a greater height above 
the foundation of the abutment. 


(Prop. L.) The uniformityof the load implies 
that the superior and inferior terminations of the^?V* 
arch, commonly called the ex trades and intrados, 
should be parallel: but it is not necessary that 
either of them should be parabolic, unless we wish 
to keep the curve exactly in the middle of the whole 
structure. When the height of the load is very 
great in proportion to that of the arch, the curve 
must always be nearly parabolic, because the form 
of the extrados has but little comparative effect on 
the load at cncli point. 

A 4 parabola will therefore express the general 
form of the curve of equilibrium in the flat bands of 
brick or stone, commonly placed over windows and 
doors, which, notwithstanding their extern?* <brni, 
may very properly be denominated flat arches. Bu*. 
if we consider the direction of the joints as perpen- 
dicular to the curve, it may easily be shown, from 
the properties of the wedge, that they must tend to 
a common axis, in order that the thrust may be 
equal throughout ; and the curve must be perpendi- 
cular to them, and consequently circular ; but the 
difference from the parabola will be wholly incon- 
siderable. 

Q. For a horizontal extrados , and an intrados ter - 
initiated by the curve itself which , however , is a sup- 
position merely theoretical , the equation of the curve 

is x as aa \ 

a 

Since in this case w = y (Prop. M.) we have Jydx 
= w and wd-y~y (dj*) 2 ; whence, multiplying 


i both sides by cl y, we have mdydry = ydy{dx)*\ and. 
We have therefore generally /wd*= mt = »»^, taking the fluent, and 

^jprhich must be corrected by making yxza when t 
vanishes, so that wc shall have mt* = y 2 — a 2 , and 


w being die height of uniform matter, pressing or 
the arch at the horizontal distance x from the ver- 
tex, t the tangent of the inclination of the curve of 
equilibrium, y its vertical ordinate, and m a quantity 
proportional to the lateral pressure, or horizontal 
thrust. 

N. The radius of curvature of the curve of equili- 
brium is inversely as the load on each part , and di» 
rectly as the cube of the secant of the angle inclination 
to the horizon. 

The general expression for the radius of curvature 
is r ss ~~~ ; and here, since mdy = dxjwdx , d*r 
being constant, md 7 y = w (dr) 2 ; but ds being = 

and rn being constant, r is inversely as the load w 9 
and directly as die cube of the secant + /*). The 

same result may also be obtained from a geometri- 
cal consideration of the magnitude of the versed sine 
of the elementary arc, and the effect of the obliqui- 

S of the pressure ; the one varying as the square of 
e secant, the other us the secant simply. 

O. Consequently , if the curve be circular , the load 
must be everywhere as the cube of the secant. 

P. IJ the curve of equilibrium be parabolic , the 
load must be uniform throughout the span. 


y = */ (a* + w/ 5 ). But since ^ = t = f ~ ) , 

a# \ in / 


T 9 and x zx. f mm. 


da* = dy f v , 

(jy — aa ) 

(y + s [>*—«*]) — fmiiha; whence all the 

points of the curve may be determined by means of a 
table of logarithms. But such a calculation is by no 
means so immediately applicable to practice, as has ge- 
nerally been supposed ; for die curve of equilibrium 
will always be so distant from the intrados at the 
abutments, as to derange the whole distribution of 
the forces concerned, 

R. For an arch of equable absolute thickness 
throughout its length , the equation is zxzf(y* — ni 2 ) 

and X =n,HL t '+y^~ M ^. 

m 

The weight of any portion of the half arch being 
represented by its length z, we have but 

*—W 0 +O*> = ■*✓('+?). 






»✓<**+**), requiring no further correction md dividin « b * **» wo obuina > and Ulence 
’ suppose y initially equal to m ; and we hare M being pre viously found by the proposition. 

circular or 

'Jliptical ire, w = « -f »4 — » */ (4 s — **), a«rf my — 
i (a + »4) »4*x ifjtc s/.v£ ^ — £ni*y'(i*-x J ) 4 - 


l/jr U1V |IIV|/VBUI 

=s^/(^ a ~w 2 ). Again, since dz == dx y'fl -f — j U. When the load is terminated by a 

^ elliptical tore, w = a + — w ,/ (**-_**), 

we find in the same maimer and , , , « - _i _ * i-ii. 


V (ttlWI + ZZ) 


C = WHL + VT ww + *0)~ wl,Lm = mHL ""“‘ «*iS 


^ £«(**— +J »*> 


This cur ve will, therefore, in some cases, be identi- 
that of the preceding proposition* It is 
Commonly called the catcnaria, since it represents 
the form in which a perfectly flexible chain of 
equable thickness will hang by its gravity. 

8. If the load on each point of an arch be express - 
cd by the equation wzza-\- bx 9 , the equation for the 

curve of equilibrium will be my xz \ ax 9 + ~~ bx\ 

1 As 

Since the whole load Jwdx is here ax + £ bx *, we 


The whole load Jwdx is here ax + nbx £ nb 9 

arc sine | — l nx (b 9 — x 9 ) ; and hence my, = 

£ ax 9 + i nbx 9 — ^ nb 9 x ARC sine ^ + £ i?i 3 — 

i nb 9 (4* — x 9 ) + jr n (*2_**)t _ £ n b* (Prop. Mo) 
And the radius of curvature at the vertex will again 


have in ^=ax+ $ bx 3 , (Prop, M.) and my zz £ ax 9 


-f -- bx\ 
12 


This expression will, in general, be found suffi- 
ciently accurate for calculating the form of the curve 
of equilibrium in practical cases ; and it may easily 
be made to comprehend the increase of the load 
from the obliquity of the arch-stones. The ordinate 
y, at the abutment, being given, the value of m may 
be deduced from it : and since at the vertex my is 
simply \ ax 9 , the radius of curvature r will here be 


.r.r m 

a 

T. Jf we divide the span of an arch into four equal 
parts , and add to the weight of one of the middle 
parts one -sixth of its difference from the weight of one 
of the extreme parts, we shall have a reduced weight, 
which will be to the lateral thrust as the height of the 
arch to half the span, without sensible error . 

The weight of the half arch being expressed by 
ax + } bx 3 when x is equal to the whole span, if we 

substitute x for -J x, it will become -£ ax + ~ bx 3 , for 


7 

one of the middle parts, leaving } 2 ax +xfbsr ) , for the 
6 

extreme part, which gives ~--bx 3 for the difference of 
the parts, and l of this, added to the former quanti- 
ty makes it \ax -f--- 4 jp 3 : but since my zz: \ax 9 + bx 4 , 
12 1* 


%ax+~lx 3 

dividing by mx, we have - zz — — — 

x m 


be — . When the curve is circular, the axes of the 
a 

ellipsis being equal, n -s 1. 

If the extradoa and intrados are concentric, the 
calculation requires us to take the difference between 
the results determining the weight for each curve: 
but it will commonly be equally accurate in such a 
case, to consider the depth of the Joad as uniform, 
at least when the joints are in the direction of the 
radii* 

X. The abutment must be higher without than with - 
in, by a distance, which is to its breadth , as the hori • 
zontal distance of the centre of gravity <jf the half arch 
from the middle of the abutment is to the height of the 
middle of the keystone above the same point* 

This proposition follows immediately from the 
proportion of the horizontal thrust to the weight, 
determined by the property of the lever; the one 
acting at the distance of the height of the arch from 
the fulcrum, and the other at the distance of the 
centre of . gravity from the abutment, so as to ba- 
lance each other; and the oblique direction of the 
face of the abutment being perpendicular to the 
thrust compounded of these two forces. The same 
rule also serves for determining the proper position 
of the abutment of a beam or rafter of any kind, in 
order that it may stand securely, without the assist- 
ance of friction. 13ut for a bridge, if we calculate 
the situation of the curve of equilibrium, we obtain 
the direction of the thrust at its extremity more con- 
veniently, without immediately determining the place 
of the centre of gravity. 

Y. In order that an arch may stand without fric - 
t ion or cohesion, a. curve of equilibrium, perpendicular 
to all the surfaces of the joints, must be capable of be • 
ing drawn within me substance of the blocks . 

If the pressure on each joint be not exactly per- 
pendicular to the surfaces, it cannot be resisted with- 
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Bri dge, out fricthp, and the parts must slide on each other : 
this, homier, is an event that can never be likely to 
occur.; in practice. But if the curve, representing 
the {general pressure on any joint, be directed to a 
point in its plane beyond the limits of the substance, 
the joint will open at its remoter end, unless it be 
secured by the cohesion of the cements, and the 
structure will either wholly fall, or continue to stand 
in a new form. (Plate XLU. tig. 5.) 

Froto this condition, together with the determina- 
tion of the direction of the joints already mentioned 

% (Prop. P.), we may easily find the best arrangement 

of the joints in n tint melt ; the object, in such cases, 
being to diminish the lateral thrust as much as pos- 
sible, it is obvious that the common centre of the 
joints must be brought as near to the arch as is 
compatible with the condition of the circle remain- 
ing within its limits ; and it may even happen that 
the superincumbent materials would prevent the 
opening of the joints even if the centre were still 
nearer than this : but if, on the other hand, the 
arch depended only on its own resistance, and the 
materials were in any danger of being crushed, it 
would be necessary to keep the circle at some little 
distance from its surfaces, even at the expence of 
somewhat increasing the lateral pressure. 

When the curve of equilibrium touches the intru- 
des of an arch of any kind, the compression at the 
surface must he at least four times us great as if it 
remained in the middle of the arcl)-$tones (Prop. E.), 
and still greater than this if the cohesion of the ce- 
ments is called into action. In this estimate we 
suppose the transverse sections of the blocks inflexi- 
ble, so as to cooperate throughout the depth in re- 
sisting the pressure on any point; but in reality this 
cooperation will be confined within much narrower 
limits, and the diminution of strength will probably 
be considerably greater than is here supposed, when- 
ever the curve approaches to the intrudes of the 
arch. 

The passage of the curve of equilibrium through 
the middle of each block is all that is necessary to 
insure, the stability of a bridge of moderate dimen- 
sions and of sound materials. Its strength is by no 
means increased, like that of a frame of carpentry, 
or of u beam resisting a transverse force, by an in- 
crease of its depth in preference to any other of its 
dimensions : a greater depth does, indeed, give it a 
power of effectually resisting a greater force of ex- 
ternal pressure derived from the presence of any oc- 
casional load ou any part of the structure ; but the 
magnitude of such a load is seldom very consider- 
able, in proportion to the weight of the bridge. 

It is of some importance, in these investigations, 
to endeavour to trace the successive steps by which 
the fabric of a bridge may commonly be expected 
to fail. Supposing the materials to be too soft, or 
the abutments insecure, or any part of the w ork to 
, bp defective, and to afford too little resistance, the 
length of the curve of the arch being diminished, or 
its chord extended, it will become flatter, and, con- 
sequently, sink ; the alteration being by far the great- 
est, if other things are equal, where the depth is the 
least, that is, near the crown or key-stone ; so ffcat 
if the curvature was, at first, nearly equal through- 


out, the crown will sink so much as to cause a ra- ' Bttdpw 
pid increase of curvature on each side in its imme- 
diate neighbourhood, which will bring the intrados 
up to the curve of equilibrium, or even above it, thf 
form of this curve being little altered by the change 
of that of the arch. The middle remains firm, be- 
cause the pressure is pretty equally divided through- 
out the blocks, but the parts newly bent give way 
to the unequal force, and chip a little at their inter- 
nal surface ; but being reduced in their dimensions 
by the pressure, they sutler the middle to descend 
still lower, and arc, consequently, carried down with 
it, so as to be relieved from the inequality of pres- 
sure depending on their curvature, and to transfer 
the effect to the parts immediately beyond tfjprn, till 
these in their turn crumble, uml by degrees Ita* 
whole structure falls. (Plate XLII. tig. 6.) 

This explanation will enable us to understand 
some observations and experiments which the late 
Professor Robison has related as somewhat para- 
doxical. He says, that an arch built “ of an ex- 
ceedingly soft and friable stone/* the arch-stones be- 
ing also too slioit, began to show signs of weakness 
by the stones chipping about ten feet from the mid- 
dle, and tfiat it afterwards split at the middle, and 
fifteen or sixteen feet on each side of it, and also at 
the abutments. And in some experiments on mo- 
dels of arches in chalk, he found, that “ the arch 
always broke at some place considerably beyond 
another point, where the first chipping had been 
observed a circumstance which he has not succeed- 
ed in sufficiently explaining. 

Section III — Of the Effect of Friction. 

The friction or adhesion of the substances, em- 
ployed in Architecture, is of the most material con- 
sequence, for insuring the stability of* the works 
constructed with them ; and it is right that we should 
know the extent of its operation ; it is not, however, 
often practically necessary to calculate its exact 
magnitude, because it would seldom be prudent to 
rdy materially on it, the accidental circumstances 
of agitation or moisture tending very much to dimi- 
nish its Vlfcct. Nor is the cohesion of the cements 
employed of much further consequence than as en- 
abling them to form a turn connexion, by means of 
which the blocks nmy rest more completely on each 
other than they could do without it ; for we must 
always remember, that we must lose at least half of 
the strength, before the cohesion of the solid blocks 
themselves, in the direction of the arch, can be call- 
ed into action, and at least tlireo fourth* before the 
joints will have any tendency to open throughout, 
their extent. 

Z. The joints of an arch , composed of material* 
subject to friction, map he situated in any direction 
lying nil bin the limits of the angle of repose , on 
either side of the perpendicular to the curve of equi- 
f/hiium ; the angle of repose being equal to the in- 
clination to the horizon til which the mat dials begin 
iu slide on each other j and the direct friction being 
to the pressure as the tangent of this angle is to the 
radius . . 

It is obvious, that any other force, as well as that 
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Hfiiijt'0, of gravity, will be Te»i*ted by the friction tip *#»*. i 
' sion of the surfaces when its direction is th£‘ 
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^ limits of the angle at which the subfttanc#ttt^ft fai ^ib&e centuries before 

1 •• I J L. _ .VAvuaJ - .• iL _ m . oi j 


.Who \ 

*#* in his or.?. 


\slide; and it may be inferred from^he egtteritftents njon, the simplicity Ofthfc j^hidple could not kjwj** -. 
of Mr Coulomb and Professor Vince, thanhis angle escape^ the rudest architect ^ and; that long before • 
is constant, whatever the magnitude of the force may. Democritus, there must have been both bridges and 
be, since the friction is very nearly proportiona te doors, in both .of which structures the arch was cora- 
the mutual pressure of the substances* The ten* * raonly employed . There do indeed appear to be 
dency of a body to descend along any plane being £ solitary instances of. arches mOre anciant than tbe 
. ^ ^ epoch assigned by Mr Klng to. their inyiftrittu We 


as mdeh less than its weight as the height of the 
plane is less than its length, and the pressure on the 
plane being as much less than the weight as the length 
is greater than the horizontal extent, it follows, that, 
when the weight begins to overcome the friction, the 
fric^gyrnust be to the pressure as the height of the 
itiineto its horizontal extent, or as the tangent of 
*the inclination to the radius. 

This property of the angle of repose affords a very 
easy method of ascertaining, by a simple expert* 
ment, the friction of the materials employed: taking, 

/. i -- 1 “ r ~img it, with 

on another 


for example, a common brick, and 
the shorter side of its end downwari 
which is gradually raised, we shall find that it will 
fall over without beginning to slide ; and when this 
happens, the height must be half of the horizon* 
tal extent, a brick being twice as long as it is 
broad : in this case, therefore, the friction must be 
at least half of the pressure, and the angle of repose 
at least 30 ° ; and an equilateral wedge of brick could 
not be forced up by any steady pressure of bricks 
acting against its sides, in a direction parallel to its 
base. But the effects of agitation would inake such 
a wedge totally insecure in any practical cise ; and 
the determination only serves to assure us, that a 
very considerable latitude may be allowed to the 
joints of our materials, when there is any reason for 
deviating from the proper direction, provided that 
we be assured of a steady pressure ; 0nd much more 
in brick or stone than in wood, and more in wood 
than in iron, unless the joints of the iron be secured 
by some cohesive connexion. It may also be in- 
ferred from these considerations, that the direction 
of the joints can never determine! the direction of 
the curve of equilibrium crossing them, since the 
friction will always enable them to transmit the., 
thrust in a direction varying very considerably from 
the perpendicular ; although, with respect to any 
particular joint, of which we wish to ascertain the 
stability independent of the friction, it would be de- 
sirable to collect the result of the elements, of which 
that curve is the representative, with a proper re- 
gard to its direction. 
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find ar<iheT' concealed In ihe walls die 

oldest temples extant at Athens ; the cloacse are 
said to be arched, not at the opening Into the Tiber 
only, but to a greater distance within it than is likely 
to bare been rebuilt at a later period l^r ornament; 
and the fragments of a bridge, rtijb remai^iiig ‘.‘at 
Home, bear an inscription which reftjg# its erection 
to the latter years of the CorompnWottltb. . But it 
seems highly probable, that almost al) the covered 
ways, constructed in the earlier, times of Greece^ and 
Rome, were either formed by lintels, like deotrway*, 
or by stoneB overhanging each other, in horizontal 
strata, and leaving a triangular aperture, or by both 
these arrangements combined, as is exemplified in 
the entrance to the treasury of Atreus at Mycenae, 
where the lintel has a triangular aperture over it, by 
which it is relieved from the pressure of the wall 
above ; and this instance serves to show how differ- 
ent the distribution of the pressure on any part of 
a structure may be, from the simple proportions of 
the height of the materials above it. Some other 
old buildings, which have been supposed to be arch- 
ed, have been found, on further examination, rather 
to resemble domes, which may be built without 
centres, and may be left open at the summit, the 
horizontalcurvatureproducing a transverse pressure, 
which supports the structure without aDygmiinm^r 
key-stone. And this has been suspected Wbe the 
form of the roofs and ceilings of antient Babylon, 
where Strabo tells us that the buildings were arched 
over or * camerated,” for the purpose of saving tim- 
ber : and the bridge of Babylon, which must have 
been of considerable antiquity, is expressly said, by 
■ Herodotus, to have consisted of piers of stone, with 
a road formed of beams of wood Only. It may how- 
ever be rejoined, that though a dome is not simply 
an arch, yet it exceeds it in contrivance and mecha- 
nical complication ; it generally exerts a thrust, and. 
requires either an abutment, or a circular tie ; and it 
is scarcely possible that $ie inventor of a dome should 
not have been previously acquainted with the con- 
struction of a common arch. Besides tjjic term 
camara, the Greeks had also psalis, apsis, and 


Section IV. -Earlier Historical Details . V t0 \ vs > the , “ t particularly appropriate to 

circular domes ; but the variety of appellations seems 
The original invention of arches, and the date of to prove that the thing must have been perfectly 
their general adoption^ in architecture, have been familiar ; and the term psalis is supposed to have 
discussed with great animation by the late Mr King, been applied from the appearance of the wedged 
Mr Dutens, and several other learned antiquaries, arch-stones, viewed in their elevation, which could 
Mr King insisted that the use of the arch was not not have been observable in a dome of any kind, 
more ancient than the Christian era, and considered From these outlines of the origin of the art of 
its introduction as one of the most remarkable events building bridges, we may pass on rapidly to the 
accompanying that memorable period. Mr Dutens latest improvements which have been made, in Great 
appealed to the structure Of the cloacae, built by the Britain, and on the Continent, in the practice of this 
Tarquins, and to the authority of Seneca, who ob- department of architecture. A very ample detail of 
VOL. XI. PART ii. 3 s 
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the molt lniporUnt operates, tliat ere ^eraljjy' te- 
qairf^Ci^^^erfonned in It, paty be found in the 
nuifwhw Reports of the ingenious Mr Smeaton, 
pubHfelied since his death "by the Society of Civil 
Engineers in London, They contain a body of infor- 
mation comprehending almost every case that can 
occur to a workman, in the execution of such struc- 
tures ; and even where they have to record an acci- 
dental failure, the instruction they afford is not less 
valuable 4 than where the success has been more com- 
plete, , 

Respecting the general arrangement of a bridge, 
and the number of arches to be employed, in the 
case of a wide river, Mr Smeatou has expressed his 
approbation of a few wide and flat arches, supported 
by good abutments, in preference to more numerous 
piers, which unnecessarily interrupt the water-way. 
In a case where a long series of small arches was re- 
quired, he has made them so Hat, and the piers so 
slight, that a single pier would be incapable of with- 
standing the thrust of its arch : but in order to 
avoid the destruction of the whole fabric in case of 
an accident, he has intermixed a number of stronger 
piers, at' certain intervals, among the weaker ones. 
Where several arches, of different heights, were re- 
quired, he commonly recommended different portions 
of the same circle for all of them ; a mode which ren- 
dered the lateral thrust nearly equal throughout the 
fabric, and had the advantage of allowing the same 
centre to be employed for all, with some little addi- 
tion at the ends to adapt it to the larger arches. 
He records the case of Old Walton bridge, in which 
the wooden superstructure had sunk two feet, so as 
to become part of a circle 700 feet in diameter, rthd 
the thrust, thus increased, had forced the piers con- 



pentry are concerned. 

Mr Smeaton particularly describes the inconve- 
niences arising from the old method of laying the 
foundations of piers, which was introduced soon 
after the Conquest, and which is particularly ex- 
emplified in London Bridge. The masonry com- 
mences above low' water mark, being supported on 
piles, which would be exposed to the destructive al- 
ternation of moisture and dryness, with the access of 
air, if they were not defended by other piles, form- 
ing projections partly filled w ith stone, and denomU 
nated sterlings; which, in their turn, occasionally 
require the support and defence of new piles sur- 1 
rounding them, since they are not easily removed 
when they decay ; so that, "by degrees, a great inter- 
ruption is occasioned by the breadth of the piers, 
thus augmented, requiring, for the transmission of 
the water, an increase of velocity, which is not only 
inconvenient to the navigation, but also carries away 
the bed of the river under the arches, and immedi- 
Otely below the bridge, making deep pools or exca- 
vations, which require from time to time to be filled 
up with rubble stones ; while the materials, w hich 
have been carried away by the stream, are deposited 
a little lower down in shoals, and very much inter- 
fere with the navigation of the river. From these 
circumstances, as well as from the effects of time and 


decay, it , has bigpened f according to late reports, Bridge. 
> that the repairs 6f London Bridge have often amount- 

did ftit* many tOgCther, T.jAAnA a voar nrKitd , 

Westminster and 1 
many- hundreds. 

' produces a trifling advantage in enabling the London 
water-works to employ more of the force of the tide 
in raising water for the use of the city; and this 
right, being established as a legal privilege, has long 
delayed the improvements, which might otherwise 
have been attempted, fbr the benefit of the naviga- 
tion of the river. The interest of the proprietors of 
the water-works has been valued at L. 125,000; and it 
has been estimated that L. 50,000 would be required 
for the erection of steam-engines to supply their 
place ; while, on the other hand, it is said ffiat 
thirty to forty persons, on an average, have perished 
‘ annually from the dangers of the fall under the 
bridge. (Plate XLIII. fig. 7, 8.) 

But Mr Smeaton, as well as his predecessor Mr 
Labelye, appears sometimes to have gone into a con- 
trary extreme, and to have been somewhat too spar- 
ing in the use of piles. It is well known that the 
opening of Westminster Bridge was delayed for two 
years on account of the failure of a pier, the founda- 
tion of which had been partly undermined by the in- 
cautious removal of gravel from the bed of the river, 
in its immediate neighbourhood ; u circumstance 
which would scarcely have occurred if piles had 
been more freely employed in securing the founda- 
tion. The. omission, however, did not arise from a 
want of a just estimate of the importance of piles in 
a loose bottom, but from a confidence, founded on 
examination as the w r ork advanced, that the bed of 
the river was already sufficiently firm. Mr Smeaton 
directed the foundations of Hexham Bridge to be 
laid, as those of Westminster Bridge had been, by 
means of caissons, or boxes, made water-tight, and 
containing the bottom of the pier, completed in ma- 
sonry well connected together, and ready to be de- 
posited in its proper place by lowering the caissons, 
and then detaching the sides, which are raised for 
further use, firom the bottoms, which remain fixed as 
a part of the foundations immediately resting on the 
bed* of the river, previously made smooth for their 
reception, and sometimes also rendered more firm by 
piles and a grating of timber. By a careful exami- 
nation of the bottom of the river at Hexham, Mr 
Smeaton thought he had ascertained that the stratum 
of gravel, of which it consisted, was extremely thin, 
and supported by a quicksand, much too loose to 
give a firm hold to piles, while he supposed the gra- 
vel strong enough to bear the weight of the pier, if 
built in a caisson. The bridge was a handsome edi- 
fice, with elliptical arches, and stood well for a few 
years ; but an extraordinary flood occurred, which 
caused the water to rise five feet higher above than 
below the bridge, and to flow through it with so 
great a velocity, as to undermine the piers, and 
cause the bridge to divide longitudinally, and fall in 
against the stream ; a circumstance so much the 
more mortifying to the eminent engineer who had 
constructed it,- as it was the only one of his works 
that, “ in a period of thirty years,” had been known 
to fail. It was observed that some of the piers, 



Bridge, which had been buflit , id coffernlams, withitfie 
^■vr^ance of some piles* withstood the-violen&e 


\ flood; and it is remarkable, that die *hol ; a v bridge ; 
'has been rebuilt by a provincial arcliitect'Witfi per- 
fect success, having stood without any accident . for v 
many years. 

It seems, therefore, scarcely prudent to trust any' 
very heavy bridge to a foundation' not secured by * 
piles, unless the ground on which it stands is an ab- * 
solute rock ; and in this case, as well as when piles 
are to be driven and sawed off, it is generally neces- 
sary to have recourse to a coffer-dam. In the in- 
stance of the bridge at Harraton, for example, where 
the rock is nine feet below the bod of the river, Mr 
StHtiffiftn directs that the piles forming the coffer- 
s dam be rebated into each other, driven down to the 
rock, and secured by internal stretchers, before the 
water contained within them is pumped out. In 
some cases, a double row of piles, with clay between 
them, has been employed for forming, a coffer-dam ; 
but in others it has been found more convenient to 


tKiiide ' w'aBi;*'; Fqr the iwilifiation <jftho^rofld.p '■■■ 
ihg over tl>is bridge, m- llmgbt’aalQpe^'^r. ‘ \ . .« 

1 in IS nottop. great ; 0bs^rvihg;.that horses camioi\;7 ** 

. trot even when the ascent is much more gradual than 
this, and that if they walk, they can draw a carriage 
Up such a rpad., as this without difficulty s and, in- 
deed, the bridge at Newcastle appears, for a^liQrt 
distance, to have been mUch steeper. 
been more lately argued, on abother Q^eafion, that. - 
it is a great inconvenience id a crowdeif C$iy, k fo have 
to lock the wheel of a loaded waggoif; that this is 
necessary at all times on Holbom IlSf % .'where the 
slope is only I in 18; while in frostyweathei’ this 
street is absolutely impassable for such carriages : 
and the descent of Ludgate Hill, which jwoijly lin 
is considered as much more desirable^ when it is pos- 
sible to construct abridge with an acoSiylty so gentle. 

Section V \^lvqprovetnents of the Port of London* 


drive and cut off the piles under water, by means of From the study of Mr Smeaton’s diversified la- 
proper machinery, without the assistance of a coffer- hours, we proceed to take a cursory view of the Par- 
dam. liamentary Inquiry respecting the improvement of tho 

Piles are employed of various lengths, from 7 to Port of Loudon, which has brought forwards a va- 
16 feet or more, and from 8 to 10 inches in thick- riety of important information, and suggested amul- 
ness, and they are commonly shod with iron. Sniea- tiplicity of ingenious designs. The principal part of 
ton directs them to be driven till it requires from 20 • that which relates to our present subject is contain- 
to 40 strokes of the pile driver to sink them an inch, ed in the Second and Third Reports from the Select 
according to the magnitude of the weight, and the Committee of the House of Commons, on the im- 
firnmess required in the work. He was in the habit provement of the Port of London ; ordered to be » 
of frequently recommending the piles surrounding printed 11th July 179& and 28tJi July 1800. 
the piers to be secured by throwing in rubble stone, We find in these Reports some interesting details' 
so as to form an inclined surface, sloping gradually respecting the history of London Bridge, which ap- 
from the bridge upwards and downwards*. In the pears to have been begun, not, as Hume tells us, by 
cuvse of Coldstream Bridge, it was also found neces- William Rufus, who was killed in 1100, but in 117&» 
sary to have a partial dam, or artificial shoal, thrown under Henry II. ; and to have been completed in 
across the river a little below the bridge, in order 83 years . The piles are principally of elm, and 
to lessen the velocity of the wafer, which Vas cut- they have remained for six centuries without mate- 
ting up the gravel from the base of the piles. But rial decay; although a part. of the bridge fell, and 
all these expedients are attended with considerable was rebuilt about 100 years after^ it yvas begun, 
inconvenience, and it is better to avoid them in the Rochester, York, ,and Newcastle Bridges were also 
first instance by leaving the water-way as wide and built in the twelfth century, as well as the Bridge of 
as deep as possible, and by making the foundations as St Esprit at Aviguon. About 50 years ago, tho 
firm and extensive as the circumstances may require, middle pier of London Bridge was removed ; the 
The angles of the piers, both above and under piles were drawn by a very powerful screw, corn- 
water, are commonly rounded ofl^ in order to faciii- monly used for lifting the wheels of the water-works ; 
tate the passage of the.stream, and to be less liable and a single arch was made to occupy the place of 
to accidental injury. Mr Smeaton recommends a two. In consequence of this, the fall was somewhat 
cylindrical surface of 60° as a proper termination ; diminished, and it was necessary partially to ob- 
and two such surfaces, meeting each other in an struct the channel again, in order that the stream 
angle, will approach to the outline of the head of a should have force enough for the water-works ; but 
ship, which is calculated to afford the least resist- it was very difficult to secure the bottom from the ef- 
ance to the water gliding by it. fects of the increased velocity under the. arch. Sc- 

We find that, in the year 1769, the earth, employ- yeral strong beams were firmly fixed across the bed 
ed for filling up the space between the walls of the of the river, but only two of them, retained their si- 
North Bridge in Edinburgh, had forced them out, tuations for any length of time ; and the materials 
so as to require the assistance of transverse bars and carried away had been deposited below Ihe middle 
buttresses for their support. In the more modern arch, so as to form a shoal, which was only 1 6 inches 
bridges, these accidents are prevented by the em- below the surface at low water. The Reports con- 
pioyment of longitudinal walls for filling up the tain also much particular information respecting 
haunches, with flat stones covering tl/c intervals be- Bjackfriars Bridge, the piles for which were driven 
tween them, instead of the earth, or the more solid under water, and cut off level with tire bed of the 
materials which were formerly used, and which pro- foundations, by a machine of Mr Mylne’s invention, 
duccd a greater pressure both on the arch and on The expense of Blackfriars Bridge, including the 



Budge. pvrdhttf 1 #T wem iseff, was about L, 860*0 00 1 th*V of 
tho ^dmg only was L. 1?0>000. Westminster 
Bridge,bmlt in tlic beginning of the century, coat 
dritatiX* 400,000* 

The committee hod received an immense variety 
of pluns and proposals for docks, wharfs, and bridges, 
and many of these have been published in the Ue~ 
ports, together with engraved details on o very am- 
ple scale* They finally adopted throe resolutions re- 
specting the rebuilding of London Bridge. 

*' 1* That it is the opinion of this Committee* that 
it is essential to tho improvement and accommoda- 
tion of the port of London, that London Bridge 
should be rebuilt upon such a construction ns to per- 
mit a free passage, at all times of the tide, for ships 
of such a tonnage, at least, as the depth of the river 
would admit of, at present, between London Bridge 
and Blackfriars Bridge. 

“ a. That it is the opinion of this Committee, that 
an iron bridge, having its centre arch not less than 
05 feet high in the clear, above •high-water-mark, 
will answer the intended purpose, and at the least 
expense* » 

“ 8, That it is the opinion of this Committee, that 
the most convenient situation for the New Bridge, will 
be immediately above St Saviour’s Church, and upon 
a line from thence to the Royal Exchange.” 

In a subsequent Report, ordered to be printed 
3d Juno 1801, we find a plan for a magnificent iron 
bridge of 600 feet span* which had been submitted 
• to the Committee by Messrs Telford and Douglas. 
Mr Telford's reputation in his profession as an en- 
gineer deservedly attracted the attention of tho Com- 
mittee; but many practical difficulties having been 
suggested to them, they circulated a number of que- 
ries relating to the proposal, among such persons of 
science, and professional architects, as were the most 
likely to have afforded them satisfactory information. 
But the results of these inquiries are not a little hu- 
miliating to the admirers of abstract reasoning and 
of geometrical evidence ; and it would be difficult to 
find a greater discordance in the most heterodox 
professions of faitb, or in the most capricious varia- 
tions of taste, than is exhibited in the responses of 
our most celebrated professors, on almost every point 
submitted to their consideration. It would be use- 
less to dwell on the numerous errors with which 
many of the answers abound ; but the questions will 
afford us a very convenient clue for directing our 
attention to such subjects of deliberation as are really 
likely to occur in a multiplicity of cases ; and it will 
perhaps be possible to find such answers for all of 
them, as will tend to remove the greater number of 
the difficulties which have hitherto embarrassed the 
subject. 

QUEATIONS RESPECTING THE CONSTRUCTION OF A 
CAST IKON BRIDGE, OF A SINGLE ARCH, 600 FFFT 
IN THB SPAN, ANI) 65 FEET RISE. (Plate XLII. 

%7.) 

1. What parts qf the bridge should be laundered 
as wedges, twitch act on each other by graxUy and 
pressure, and what parts as weight , acting by gravity 
only , smilai to the walls and other loading, usually 


erected upon the arches of stone bridges . Qr does the PjMfcv. 
whole act as one frame qf iron , which can only be de*w 
strayed by crushing its parts ? j 

The distribution of the resistance of a bridge may 
be considered as in some measure optional, Mnce it 
fray be transferred from one part of the strucuue to 
another, by wedging together most firmly tho>e part* 
which we wish to be most materially concerned in it. 

But there is also a natural principle of adjustment, 
by which the resistance lias a tendency to be thrown 
where it can best be supported; for the materials 
being always more or less compressible, a very small 
change of form, supposed to be equal throughout 
the structure, will, relieve those parts most w]^h are 
the most strained, and the accommodation wifM»e 
still more effectual when the parts most strained uu-' 
dergo the greatest change of form. Thus, if the 
Hatter ribs, seen at the upper part of the proposed 
structure, supported any material part of its weight, 
they would Undergo a considerable longitudinal com- 
pression, and being shortened a little, would natural- 
ly descend veiy rapidly upon the more curved, and 
consequently stronger parts below, which would soon 
relieve them from the load improperly allotted to 
them ; the abutment would also give way a little, and 
be forced out, by the greater pressure at its upper 
part, while the lower part remained almost entirely 
unchanged. 

It is, however, highly important that the woik 
should, in the first instance, be so arranged a*. best to 
fulfil the intended purposes, and especially that such 
parts should have to support the weight as are able 
to do it With the least expense of lateral thrust, 
which is the great evil to be dreaded in a work of 
these gigantic dimensions, the materials themselves 
being scarcely ever crushed, when the arch is of a 
proper form ; and the failure of an iron bridge, by 
the want of ultimate resistance of its parts to a com- 
pressing force, being a thing altogether out of our 
contemplation ; and it is obvious that the greater the 
curvature of the resisting parts, the smaller will be 
the lateral thrust on the abutments. 

We may, therefore, sufficiently answer this ques- 
tion, by saying, that the whole frame of the propo- 
sed bridge, so far as it lies in or near the longitudi- 
nal direction of the arch, may occasionally cooperate 
in affording a partial resistance if required ; but that 
the principal part of the force ought to be concen- 
trated in the lower ribs, not far remote from the in- 
trados. 

But it is by no means allowable to calculate upon 
a curve of equilibrium exactly coinciding w itli the 
intrados ; since, if this supposition were realized, we 
should lose more than three-fourths of the strength 
of our materials, and all the stability of the joints 
independent of cohesion, so that the slightest exter- 
nal force might throw the curve beyond the limits of 
the joint, and cause it to open. Nor can we always 
consider the curve of equilibrium as parallel to the 
intrados : taking, for example, the ca*e of a bridge 
like Blackfriars, the curve of equilibrium, passing 
near the middle of the arch-stoues, is, and ought to 
be, nine or ten feet above the intrados at the abut- 
ment, and only two or three feet at !hc crown ; so 





mfte m alto 
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nridrc. that the ordinate* c T ^ - r 

^vrv ent from the ordinates! wfiieh have 

Vcon»idered by theoretical, writers. It ; l 
'.gined that this difference is of no great 
in practice ; but its amount i*.g|taich grgj 
difference between the theoretical curve* of 





Id col... 

, v . ^ j, of 'th& lead on .the 

_ ^pa'rte ; adtf.l}^ *eehw-tqf: Wo: : no 
khce>;f fonniDg a dm connexion between anarrow bridge 
-*■%; and a wider 4>utment ; without tbts inconvenience; 

of the fabric,; in resisting any 

brium, determined by calculation, the ’conm^?/ ho^soiital force^ VouM feeqmply efficient, without 
eat circular or elliptical arches. f! * • > the diiatotidb jtt the eids/' Perhaps the form was 

With respect to the alternative of comparing the j suggested the recollection of the 

bridge with masonry or witli carpentry, we may say, partial failure of; an eWi^ of tUGL ; ^iRjknie kind^ 
that the principles on which the equilibrium of whichbas been foundtddeviatc conf$^0k f $j from, 
bridges is calculated* are altogether elementary, and the Vertjcal plane in which it was CrigHw%aitiuited ^ 
independent of any figurative expressions of strains but 4h this instance tliere seep** tf j we’ pfagp from 
and mechanical purchase, which are employed in tbeengravings whiqhbaye bfeen published* to have 
considering many of the atyangemeqtB of carpentry, beeii a total deficiency; of oblique, trapes ; andjhe 
# ami which may indeed* when they 'are • accurately abutments appear to have been £omdif|i{it less Srmf 
analysed, be resolved into forces opposed and com* than could nave been desired, slnWScpS of/them 
bined in the 6ome manner a* the thrusts of a bridge, contains an arch and some warehouses, ' pf be- 

lt is, therefore, wholly unnecessary, when we inquire ing composed of mOra solid masonry./ IFlate XLlIL 
into the strength of such a fabric/ to distinguish the fig. 9.) * f * 

thrusts of masonry from the strain* of catpentm' the Question III. In what proportion* should the 

i l; _i_ iL ‘ l.? a 'jf-.-v . . • - i . a. »• . •*' i » /* .fi 1 * » , . j*. :»..i 


Bridge, • 

afv-«£, 



we have seen that a cohesive force ought never to be answer to it would involve Jlfe /jwrok |heory of 
called into action ip a bridge, sin$e it implies a great bridges j and it will be neceBSaryto limit ofir favesti- 
and unnecessary sacrifice of the strength of the ma- gations to an inquiry whether the structure, repre- 
tcrials employed. 1£ indeed, we wanted to cross 4 V sented in the plan, is., actually such os to afford a 
mere ditch, without depending on the firmness of the uniform strength, or whether any alteration* can be 
bank, vre might easily find a beam of wood or a. bar made in it, compatible with the general outlines of 
of iron strong enough to afford a passage over it, the proposal, to remedy any imperfections which 
unsupported by any abutment, because* in a *ub- may be discoverable, in£hc arrangement of the pres* 
stance of inconsiderable length, we are sure of hav- sure. 

ing more strength than we require. But to assert There is an oversight in some of the official an- 
that an iron bridge of 600 feet span “ is a lever ex- swers to this question, from quarters of the very first 
orting a vertical pressure only on the abutments,’* is respectability, which requires our particular atfan* 
to pronounce a sentence from the lofty tribunal of tiorf. The weight of the different /parts of the 
refined science, which the simplest workman must bridge has been supposed .to differ so materially from 
led to be erroneous. But, in this instance, the er- that which is required for producing ait equilibria#* 
ror is not so much in the comparison with the lever, in a circular arch of equable curvature; that It hm 
as in the inattention to the mode of fixing it : for a been thought impossible to apply the principle* of 
lever or beam of the dimensions of the proposed the theory in any manner to an arch/sb: constituted/ 
bridge, lying loosely on its abutments* would proba- at the same time that the structure is admitted to te 
bly be at least a hundred tiroes weaker than if it tolerably well calculated to stand, when Considered 
were firmly connected with the abutments os a bridge ■ as a frame of; carpentry., , The truth is, that it jus by 
is, so as to be fixed in a determinate direction, ho means absolutely necessary, nor often perfectly 
And the true reason of the utility of cast iron for practicable, that tne mean curve of equilibrium 
building bridges, consists not, as has often been sup- should agree precisely in it* form with the , curves Im- 
posed, in its capability of being united so as to act niiting the external graces of the parts bearing the 


but in the great resist- 
ord to any force tending 


like a frame of car[ 
ance which it seems to &j 
to crush it. 

Question II. Whether the strength of the arch 
is affected , and in what manner , by the proposed in - 
crease of its width towards the two 'extremities or 
abutments , when considered vertically and horizontal <■ 
ly. And if so, what form should the bridge gradually 
acquire f 


pressure, especially when they are sufficiently exten- 
sive to admit of considerable latitude within the li- 
mits of their substance. It may happen Jin many 
cases, that the curve of equilibriiun is much flatter in 
one part, and more convex in another, than the circle 
which approaches nearest to it ; and yet the distance 
of the two curves may be inconsiderable, in compa- 
rison with the thickness of the parts capable of co- 
operating in the resistance. The great*problera, 


The only material advantage, derived from widen- therefore, in all such cafes, is, to determine the pre- 
ing the bridge at the ends, consists in the firmness ciee situation of the curve of equilibrium in the ac- 
of the abutments ; and this advantage is greatly di- tual state of the bridge ; and when this has been 
minished by the increase of horizontal thrust which done, the directions of the ribs, in the case of an 
is occasioned by the increase of breadth ; while the iron bridge, and of the joints of the arcb-stones f in 
curve of equilibrium is caused to' deviate greatly a stone bridge, may be so regulated as to afford the 




grcft^i potiible security 5 and ifttyji’rtfcwby is not 
deeipe# inefficient, the whole arrafigementinust be 
after$4; 

(Considering the effect of the dilatation at the 
ends in increasing the load, we may estimate the 
depth of the materials causing the pressure at thq 
abutments as about three times as great as at the 
crown ; the plan not being sufficiently minute to af* 
ford us a more precise determination ; and it^ will be 
quite accurate enough to take tvs: a + 4x* (Prop. 
8,) for the load, tv becoming = 3 a when x is 300 

feet, whence 90,000 b 3= 2a, and b = dS^o o d a > we 


- ax 4 for the value 


hare then ^ = -«x*+ 5Toooo . 

of the ordinate. Now the obliquity to the horn on 
being inconsiderable, this ordinate will not ultimate- 
ly be much less than the whole height of the arch ; 
and its greatest value may be called 64 feet ; conse- 
quently when x ss 300, we have 64 m = £ a x 


} ■ ... 

its form, if theload were' of necessity such as has Bridge, 
been supposed. 

Question 4. What pressure mil each part of the ^ 
bridge receive , supposing it divided into any given 
number of equal sections, the weight of the middle 
section being given . And on what parts , and with 
. what force , will the whole act upon the abutments ? 

V It appears frbnj^ the preceding calculations, that 
the weight of the u middle section” alone is not suf- 
ficient for determining the pressure in any part of 
the fabric ; although, when the form of the curve of 
equilibrium hoe been found, its radius of curvature at 
the summit must give at once the length of a simi- 
lar load, equivalent to the lateral thrust ; and by 
combining this thrust with the weight, or the 
direction of tie curve, the oblique thrust at'Tfhy 
part of the arch may be readily found. Thus, since' 
at the abutment w == a + bx* = 3a, and bx 2 = go, 


v 1 a « , 1 b x 4 

we have y — x* + -~— 

J 2 m 12 m 


and the tangent 

of the inclination, becomes = — x 4- - ~x s =r 

m ' 3 m 


p 


90,000 + ^ a X 90,000, and the radius of curva- 
ture at the vertex r = — = 937*5 feet, while the 
a 

radius of the intrades is 725 feet, and that of a 
circle passing through both ends of the curve of 
equilibrium, as wc have supposed them to be situa- 
ted, 7 95 feet. Hence, y being = :** + 

* x* | , we may calculate the ordinates at dif- 
270000 / J 

ferent points, and compare them with those of the 
circular curves. 


Distance x. 

Vened tine of 
the intrados. 

Versed sine of 
the circular arc. 

Ordinate y. 

50 

1.73 

1.71 

1.34 

100 

6.94 

6.82 

5.38 

150 

15.66 

15.43 

13.00 

200 

28.18 

27.70 

24.50 

250 

44.42 

43.81 

41.01 

300 

65.00 

64.00 

64,00 


Hence it appears that, at the distance of 200 feet 
from the middle, the curve of equilibrium will rise 
more than S feet above its proper place ; requiring 
a great proportion of the pressure to be transferred 
to the upper ribs, with a considerable loss of 
strength, for want of a communication approaching 
more nearly to the direction of the curve. If we 
chose to form the iower part of the structure of two 
series of frames, each about 4 feet deep, with diago- 
nal braces, we might provide amply for such an ir- 
regularity in the distribution of the pressure ; but it 
would be necessary to cast the diagonals as strong 
as the blocks, in order to avoid the inequality of 
tension from unequal cooling, which is often a cause 
of dangerous accidents ; it would, however, be 
much better to have the arch somewhat elliptical in 


ax 2 ax 
m ■** 3 m 


5x 

Sr 


5 300 J5_ 

3 * 937.5 15 


= .5333 ; conse- 


. quently the horizontal thrust will be to the weight 
of the half arch as 15 to 8, and to that of the whole 
arch as 15 to 1 6. Now the arch is supposed to con- 
tain 6500 tons of cast iron, and together with the 
road, will amount, according to Professor Robison’s 
estimate, to 10,100 tons ; so that the lateral thrust on 
each abutment is 9470 tons ; and since this is equal 
to the weight of 93 7-5 feet in length, of the thickness 
of the crown, the load there must be about 10 tons 
for each foot of the length. Hence, it appears, that 
although the thrust, thus calculated, is greater than 
the weight of a portion of equal length with the ap- 
parent radius at the crown, it is less than would be 
inferred from the angular direction of the intrados 
at the abutment : the inclination of the termination 
of the arch being 24° 27', while that of the true 
curve of equilibrium is 28° 4' ; that is, about one- 
tenth greater. 

As a further illustration of the utility of this mode 
of computation, we may take the example of an arch 
of Black friars Bridge. The radius of curvature, as 
far as four-fifths of the breadth, is here 56 feet; and 
we may suppose, without sensible error, the whole 
load to be that which would be determined by the 
continuation of the same curve throughout the 
breadth. Now, tlie middle of the arch stones, at 
the distance of 50 feet from the middle of the 
bridge, that is, immediately over the termination of 
the abutment, is about 12 feet above that termina- 
tion, and at the crown about three feet above the in- 
trados, so that we have only 31 feet for the extreme 
value of y , while the whole height of the arch is 40; 
and a being 6.58 feet, we find (Prop. U.) my = 13,510 

zs 31m, whence m r= 436, and -- rr r s= 66J ; we 

also obtain the values of the ordinates of the curve 
as in the annexed table. 


10 



* y^i i 


Bridge- ■ Distance* 


•'.CM vm'-r- -i ,■ ■ .. 

- - >-V # - 

'** ,-., >■ ,- Y* r ■ . * ■ V ' V , ; 

OnU wtoge ' 


* 

10 FEET 

•76 

» - * .r Sfr ■** 

\ 20 

3,12 

8.7* .. 

25 

3.13 

■-* 6.12 

SO 

7-71 

• 8.75 

40 

15.81 

- 16.81 

SO 

31.00 

• 81.00 . 



, ™r point of tl** .<?«£*«' 

must ,qp*i*ra*)y be equal to the. weight of the. mute- 
rials intferposqd between it end this qew summit' of 
settle curve. Now, In order to find where the thrust 
is horizontal' we must divide thearcbinto two such 
^ portions, that their difference, acting at the end of a 
lcVer of the. length of half the span, that is, of the 


Jlridgf. t 


Hence it appears that the greatest deviation is 
about 30 feet from the middle, where it amounts to 
a little more than a foot. , But if we suppose this 
deviation divided by a partial displacement of the 
curve at its extremities, as it would probably bo in 
reality, even if the resistance were confined to the 
arfjftrttenes, it would be only about half as great in 
^all three places ; and even this deviation will reduce 
the strength of the stones to two-thirds, leaving them 
however stilljrnany times stronger than can ever be 
necessary, 
in supporting 
make the pressure 
unequal, and the diminution of their strength less 


scut many times stronger tnan can ever pe * d or diminished ’ by the tangent of 
. The participation of the whole fabric,, which the lateral thrust would support 
ting a share ot die oblique thrust, might this tion of tbc materia]8; 
pressure on the arch-stones somewhat less undl £ tflR w -._ ht . _, h(ip<1 , h . tnrn £ 


tance from the other, abutment, to whjjph it Is 
nearest ; consequently this difference routine to the N 
weight .as the distance of the weight from the cud to ' 
half the span ; and the distance of the new summit 
of the curve from the middle must be .such, 'that the 
weight of materials intercepted between , it and the. 
middle shall be to the weight as the distance of the 
weight from the end to the whole span *' ami the tan- 
gent of the inclination must everywhere be increas- 
ed or diminished" by the tangent of }the angle at 

^ — * ippdrt the weight of 

except immediately 
under the weight, where the two portions of tlie 
curve will meet in a finite angle, at .least if we sup- 


the weight ; but the radius being 937*3 feet, the 

2*5 

tangent of the additional inclination will be 


1 

37$’ 


937*3 

and each ordinate. Of the curve will bo in- 


creased : of the absciss, reckoning frpm the place 

J ffi * 

of the weight to tlie remoter abutment * but between 
the weight and tlie nearest abutment, the additional 
pressure at each point will be 10 -—2.5 ss 7-5 feet, 

consequently the tangent will be —> and the addi- 


considerable ; but it would be better that the pres- poae the weight t0 be coUect «, ft a sin ^ point . ‘ 
sure should be confined almost entirely to the arch- j f> fbr c * le> a we ight df 100 tS^ emial to 
stoncs. as tending lessto mcreasethe horizontal thrust, that of about f 0 foet of ? he crown thc arch, be 
which is here compressed by«= 436, implying the p i aced ha if. way between the abutment and the 
weight of so many square feet of the » longitudmal . Middle ; then the vertex of the curve, where the 
section of the bridge; while, if we determined it thrust is horizontal, will be removed 2J feet towards 

from the curvature of the mtrados, it would appear i— . -j;* 

to be only 56a = 368. 

In this calculation, the oblique direction of the 
joints, as affecting the load, has not been considered ; 
but its effect maybe estimated by merely supposing the 
specific gravity of thc materials to be somewhat increas- 
ed. Thus, since the back of each arch-stone is about 
one-eighth wider than its lower end, the weight of the 
materials pressing on it will be about one-sixteenth 
greater than would press on it, if it were of uniform 
thickness ; and this increase will be very nearly pro- 
portional to to, the whole load at each part; so that 
it will only affect the total magnitude of the thrust, 
which, instead of 436, must be supposed to amount 
to about 463. If also great accuracy were required, 
it would be necessary to appreciate thc different 
specific gravities of the various materials constitut- 
ing thc load ; since they are not altogether homo- 
geneous ; but so minute a calculation is not neces- 
sary in order to show the general distribution of the 
forces concerned, and the sufficiency of the ar- 
rangement for answering all the purposes intended. 

Question 5. W hat additional wight mil the 
bridge sustain, and what will he the effect of a given 
weight placed upon any of the before mentioned sec - 
lions ? 

When a weight is placed on any part of a bridge, 
the curve of equilibrium must change its situation 
more or less, according to the magnitude of the 
weight ; and the tangent of its inclination must now 
be increased by a quantity proportional to the addi- 
tional pressure to be supported, which, if the weight 
wore placed in the middle of the arch, would always 
be equal to half of it ; but when the weight is placed 
at any other part of the arch, if we find the point 
where the whole thrust is horizontal, the vertical 


tions to the ordinates at the 


150 


125 

450 

abutments will be —? 

375 


and each equal to foot, and at the summit 


150 
375 : 


which, being deducted, the true addition 
5 


to the height of the curve will appear tt> be ~- 

But the actual height will remain unaltered, since 
the curve is still supposed to be terminated by the 
abutments, and to pass through the middle of the 
key-stone ; and we have only to reduce all the or- 
dinates in the proportion of 6*4.8 to 64. Thus, at 200 
feet from the summit, the ordinate, instead of 24.50 

+ — 25.03, will be 24-72, so that the curve 

will be brought 2,} inches nearer to the intrados, 
which, in the proposed fabric, would by no means 






diminishes strength ; while, on tijie opporitealde, 
immediately under the weight, the ordinate 13 — 


i|2 v sa* 12.6 will b£ reduced to 12.45, and the curve 

raised between six and seven inches, which is a 
change by no means to be neglected in considering 


be made in tfyefobn of an elliptical ar$ % What would Bridge, 
be the difference m qffeetihs to strength, duration ,cok* 
venience, and expenses f. 1 f 

The question seems to suppose the weight of the 
materials to remain unaltered, and the parts of the 
..structure, that would be expanded, to be made pro- 
portionally lighter ; which could not be exactly true, 


the resistances required from each part of the struc- though there might be a compensation in some other 


ture* We ought also, if great accuracy were re- 
quired, to determine the effect of such a weight in 
increasing the lateral thrust, which would affect in a 
slight degree the result of the calculation ; but it 
would not amount, in the case proposed, to more 
than one-eightieth of the whole thrust. 

It is obvious that the tendency of any additional 
Weight, placed near the middle of a bridge, is to 
straighten the two branches of the curve of equili- 
brium, and that, if it were supposed infinite, it would 
convert them into .right lines ; provided, therefore, 
that such' right lines could be arawn without com- 
ing too near the intrados at the haunches, the bridge 
would be in no danger of giving way, unless cither 
the materials were crushed, or the abutments were 
forced out. In fact, any bridge well constructed 
might support a load at least equal to its own weight, 
with less loss of strength than would arise from some 
such errors, as have not very uncommonly been com- 
mitted, even in works which have on the whole suc- 
ceeded tolerably well. 

Question 6. Supposing the bridge executed in the 
best manner , What horizontal force mill it require , 
when applied to any particular, part, to overturn it, or 
press it out qf the vertical plane 9 

If the bridge be well tied together, it may be con- 
sidered as a single mass, standing on its abutments ; 
its mean breadth being about 80 feet, and its weight 
10,100 tons ; and such a mass Would require a late- 
ral pressure at the crown of the drch of about 7000 
tons to overset it. Any strength of attachment to 
the abutments would, of course, make it still firmer, 
and any want of connexion between the parts weak- 
er ; and since the actual resistance to such a force 
must depend entirely on the strength of the oblique 
connexion between the ribs, it is not easy to de- 
fine its magnitude with accuracy : but, as Professor 
Robison has justly remarked, the strength would be 
increased by causing the braced to extend across the 
whole breadth of the half arch. The single ribs, if 
wholly unconnected, might be overset by an incon- 
siderable force, since they stand in a kind of totter- 
ing equilibrium ; and something' like this appears to 
have happened to the bridge* at Wearmouth. Dr 
Hutton, indeed, mentions some “ diagonal iron bars” 
in this bridge ; but these were perhaps added after 
its first erection, to obviate the “ twisting,” which 
had become apparent, since they are neither exhi- 
bited in -the large plates of the bridge, nor mention- 
ed in the specification of the patent. 

Question 7* Supposing the span qf the arch to re • , 
main the' same, ana to spring ten foct lower, What 
additional strength mould, it give the bridge? Or, 
making the strength the same , IV hat saving may be 
made in the materials f Or, if, instead of a circular 
arch, as in the plates and drawings, the bridge should 


parts. Granting, however, the weight to be the 
same under both circumstances, if the ordinate y at 
the end be increased in the proportion of 64 to 
about 7S> the. curvature at the vertex will be in- 
creased, and the lateral thrust diminished in the 
same ratio* the 9470 tons being reduced to 8800. 
The additional thrust occasioned by any.Jqjeign 
weight would also be lessened, but not the vertical 
displacement of the curve derived from its pressure 
and since the whole fabric might safely be made 
somewhat lighter, the lightness would again diminish 
"the strain. , The very least resistance that can be 
attributed to a square inch of the section of a block 
of cast iron, is about 50 tons, or somewhat more 
than 100,000 pounds. It is said, indeed, that Mr 
William Reynolds found, by accurate experiments, 
that 400 tons were required, to crush a cube of a 
quarter of an inch, of the kind of cast iron called 
gun-metal, which is equivalent to (>400 tons for a 
square inch of the section. But this result so far 
exceeds any tiling that could be expected, cither 
from experiment or from analogy, that it would be 
imprudent to place much reliance on it in practice ; 
the strength attributed to the metal being equivalent 
to the pressure of a column 2,280,000 feet in height, 
which would compress it to about four-fifths of its 
length, since the height of the modulus of elasticity 
(Prop. G.) is about 10,000,000 feet. The greatest 
cohesive force, that has ever been observed in iron 
or steel, does not exceed 70 tons for a square inch 
of die Section, and the repulsive force of a homoge- 
neous substance has not been found, in any other in- 
stance, to be many times greater or less than the co- 
hesive. There cannot, however, be any doubt that 
the oblique thrust, which amounts to 10,780 tons, 
would be sufficiently resisted by a section of 21 5 
square inches, or, if vve allowed a load amounting to 
about one-third only of the whole strength, by a 
section of 600 square inches; and since each foot of 
an iron-bar, an inch square, weighs three pounds, 
and the whole length of the arch nearly a ton, the 
600 .square inches would require nearly as many 
tons to be employed in the ribs affording the resist- 
ance, upon this very low estimate of the strength of 
cost iron. The doubts here expressed respecting 
Mr Reynolds's results, have been fully justified by 
some hasty experiments, which have been obligingly 
made by the son of a distinguished architect : he 
found that two parallelepipeds of cast iron, one eighth 
of an inch square, and a quarter of an inch long, 
were crushed by a force of little more than a 
ton. The experiments were made in a vice, and 
required considerable reductions for the friction. 
The mode of calculation mgy deserve to be explain- 
ed, on account of its utility on other similar occa- 
sions. Supposing the friction to be to the pressure 

li 



fridge, on the screw at i to Mi and the pressure; on the 
screw to the actual pressure 'bn the substance as n 
to 1 , calling this pressure x, t|e presort : on the 

* ftX 

screw will be nx, and the friction — ; but this re- 

w 

sistance will take from the gross ultimate pressure^ 
a force, which is to the friction itself, as the veloci- 
ty of the parts sliding on each other is to the velo- 
city of the part producing the ultimate pressure, a 
proportion which we may call p to 1 5 and the force 
remaining will be the actual pressure; that is, 


remaining 

f — j £ 2i- = * and x = — —f. In these experl- 
rn m+pn J r 

ments, the gross force f, as supposed to be exerted 

on the iron, was 4 tons ; the friction — , was probably 

about J, the screw not having .been lately oiled ; the 
distance of the screw from the centre or motion was 
to the length of the whole vice as 3 to 4, whebce n 
was J, and p was 8.44, the middle of the screw de- 
scribing 4.22 inches, while the cheek of the vice 

moved through £ an inch ; consequently ^ was 

— ~ — — — ■ — , and the corrected pressure be- 
4+11.25 3.81 * r 

4 

comes - -- . In several experiments made with still 


3.81 

greater care, and with an improved apparatus of levers, 
the mean force required to crush a cube of a quar- 
ter of an inch was not quite 4£ tons, instead of 400. 

Calcareous freestone supports about a ton on a 
square inch, which is equal to the weight of a co- 
lumn not quite 2000 feet in height : consequently 
an arch of such freestone, of 2000 feet radius, would 
be crushed by its <twn weight only, without any fur- 
ther load ; and for an arch like that of a bridge, 
which has other materials to support, 200 feet is the 
utmost radius that it has been thought prudent to 
attempt ; although a part of the bridge of Neuilly 
stands, cracked as it is, with a curvature of 250 feet 
radius ; and there is np doubt that a firm structure, 
well arranged in the beginning, might safely be 
made much flatter than this, if there were any ne- 
cessity for it. 

An elliptical arch would certainly approach near- 
er to the form of the curve of equilibrium, which 
would remain little altered by the change of that of 
the arch ; and the pressure might be more equably 
and advantag&ously transmitted through the blocks of 
such an arch, than in the proposed form of the 
structure. The duration would probably be propor- 
tional to the increased firmness of the fabric, and 
the greater flatness at the crown might allow a wider 
space for the passage of the masts of large ships on 
e ach side of the middle. There might be some ad- 
ditional trouble and expense in the formation of 
portions of an elliptical curve ; but even this might 
be in a great measure avoided by employing por- 
tions of three circles of different radii, which would 
scarcely be distinguishable from toe ellipsis itself. 

Those who have imagined tnat a circular arch 
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muatHSt genml bo “ stronger than an elliptical arch -• 

of tn0 s^ie height aittf span/' halve not adverted 
the distinction between the apparent curvature of 
the arch, and the situation of the true clirve of equi- 
librium, which depends on the distribution of the 
Weight of thp different parts of the bridge, and by 
ho means on the form of die arch-stones only ; this 
form being totally insufficient to determine the true 
" radius of curvature, which is immediately connected 
with the lateral thrust, and with the strength of the 
fabric. 

Question 8 . Is it necessary or advisable to have 
a model made qf the proposed bridge, or any part of 
it, in cast iron . If so, t vhat are the objects to which 
the experiments should be directed ; to the equilibra- 
tion only , or to the cohesion of' the several parts , or 
to Both united, as they will occur in the intended 
bridge f 

* Experiments on the equilibration of the arch 
would be easy and conclusive; on the cohesion or 
connexion or the parts, extremely uncertain ; the 
form and proportion of the joints could scarcely be 
imitated with sufficient accuracy; and since the 
strength of some of the parts concerned, would vary 
as the thickness simply, and that of others as the 
square or cube of the thickness, it would be mofe 
difficult to argue from the strength of the model 
upon that of the bridge, than to calculate the whole 
from still more elementary experiments. Some 
such experiments ought, however, to be made, on 
the force required to crush a block of the substance 
employed; and the form calculated to afford the 
proper equilibrium, might be very precisely and ele- 
gantly determined, by means of the method first sug- 
gested by Dr Hooke, that of substituting for the 
blocks, resting on each other and on the abutments, 
as many similar pieces forming a chain, and suspend- 
ed at the extremities. It would, however, be im- 
portant to make one alteration in the common mode 
of performing this experiment, without which it 
would be of little or no value ; the parts correspond- 
ing to the blocks of the arch, should be formed of 
their proper thickness and length, and connected 
with each other and with the abutments by a short 
joint or hinge in the middle uf each, allowing room 
for a slight degree of angular motion only; aid 
every other part of the structure should bd repre- 
sented in its proper form and proportion and con- 
nexion, that form being previously determined as 
nearly as possible by calculation ; and then, if the 
curve underwent no material alteration by the sus- 
pension, we should be sure that the calculation was 
sufficiently correct; or, if otherwise, the arrange- 
ment of the materials might be altered, until the re- 
quired curve should be obtained ; and the investiga- 
tion might be facilitated by allowing the joints or 
hinges, connecting the block, to slide a little along 
their surfaces, within such limits as would be allow- 
able, without too great a reduction of the powers of 
resistance of the blocks. 

Question 9* Of what size ought the model to be 
made , and what relative proportions will experiments , 
made on the model , bear to the bridge when executed i 
The size is of little importance, and it would be 
unsafe to calculate the strength of the bridge from 
3 T 




Bri dge, any compariuon with that qf the iriodei 

0m Y^' There is ,aa Essay of Euler in the .New Commen- 
taries qf Royal Academy qf Petersburg/* (Vol. 
XX, (i, 271*)> relating expressly to the mode of 
judging of the strength of Abridge from, a model; 
but it contains only an elementary calculation, appli- 
cable to ropes and simple levers, and by no means 
comprehending all the circumstances that require to 
l>c considered in the structure of an arch* 

Question 10. By what means may ships behest 
directed in the middle stream f or prevented from driv- 
ing to tkc side , and striking the arch and what would 
he the consequence qf such a stroke ? 

For the direction of ships, Professor Robison’s 
suggestion seems the simplest and best, that they 
might be guided by means of a small anchor, dragged 
along the bottom of the river. The stroke of a ship 
might fracture the outer ribs, if they were too weak, 
but could scarcely affect the whole fabric in aay 
material 'degree, supposing it to be firmly secured 
by oblique bars, crossing from one side of the abut- 
ment to the other side of the middle ; and if still great- 
er firmness were wanted, the braces might oross still 
more obliquely, and be repeated from space to space. 

A ship moving with a velocity of three miles in 
an hour, or about four foot in a second, would be 
stopped by a force equal to her weight* when she had 
advanced three inches with a retarded motion; and 
the bridge could not very easily withstand, at any 
one point, a force much greater than such a shock 
of a large ship, if it were direct, without being dan- 
gerously strained* But we must consider that a 
large ship could never strike the bridge with its full 
force, and that the mast would he much more easily 
broken than tho bridge. The inertia of the parts of 
the bridge, and of the heavy materials laid on it, 
would enable it to resist the stroke of a small mass 
with great mechanical advantage. Thus the inertia 
of an anvil, laid on a man’s chest, enables him to 
support a blow on the anvil, which would be fatal 
without such an interposition, the momentum coni- 
municated to the greater weight being always less 
than twice the momentum of the smaller ; and this 
small increase of momentum being attended by a 
much greater decrease of energy or impetus, which 
is expressed by the product of the m&6s into the 
square of the velocity, and which is sometimes call- 
ed the ascending qr penetrating force, since the 
height of ascent or depth of penetration is propor- 
tional to it, when the resistance is given/ Ana the 
same mode of reasoning is applicable to any weight 
falling on the bridge, or to any other cause of vibra- 
tion, which is not likely to call forth in such a fabric 
any violent exertion of the strength of the parts, or 
of their connections. We must also remember, in 
appreciating the effect of a stroke of any kind on an 
arched structure, that something of strength is al- 
ways lost by too great stiffness ; the property of re- 
sisting velocity, which has sometimes been called re- 
silience, being generally diminished by any increase 
of stiffness, if the strength, with respect to pressure, 
remains tho same. 

Question 11 . The weight and lateral pressure of 
the bridge being given, can abutments be made in the 
proposed situation for London Bridge , to resist that 
pressure i 


Since this question relates entirely to the local eir*- Bridge 
cumst&nce* of the banks of, the Thames, the persons, ** 
to whom it \m been referred, have generally appealed 
to the stability of St Saviour’s Church, in a neighbour- 
ing situation, as a proof of the affirmative* And it does 
not appear that there have been any instances of a fail- 
ure otpfles well driven, in a moderately favourable soil. 

Professor .Robison, indeed, asserts that the firmest 
piling wtil yield in time to a pressure continued with- 
out interruption ; but a consideration of the general 
nature of friction and lateral adhesion, as well as the 
experience of ages in a multitude of structures actu- 
ally erected, will not allow us to adopt the assertion 
as universally true. When, indeed, the earth is ex- 
tremely soft, it would he advisable to unite it i«gg 
one mass for a large -extent, perhaps as far as 100 
yards in every direction, for such a bridge as that 
under discussion, by beams radiating from the abut- 
ments, resting on short piles, with cross pieces in- 
terspersed ; since we might combine, in this manner, 
the effect of a weight of 100,000 tons, which could 
scarcely ever produce a lateral adhesion of less than 
20,000, even if the materials were semifluid; for 
they would afford this resistance, if they were ca- 
pable of staoding in the form of a bank, rising only 
one. foot vin five of horizontal extent, which any thing 
short of an absolute quicksand or a bog would certain- 
ly do in perfect security. The proper direction of the 
joints of the masonry may be determined for the abut- 
ment exactly as J’or the bridge, the tangent of the 
inclination being always increased, in proportion to 
the weights of the successive wedges added to the 
load; and the ultimate inclination of the curve is 
that in which the piles ought to be driven ; being 
the direction of the result, composed of the lateral 
thrust, combined with the joint weight of the half 
bridge, and the abutment. 

Question 12. The weight and lateral pressure qf 
the bridge being given, can a centre or scaffolding be 
erected over the river , sufficient to carry the arch , 
without obstructing the vessels which at present navi- 
gate that part ? 

There seems to be no great difficulty in the con- 
struction of such a centre. When the brklge at 
Wear mouth was erected, the centre was supported 
by piles and standards, which suffered ships to pass 
between them without interruption, and a similar 
arrangement might he made in the present case with 
equal facility. 

Question 13. Whether would it be most advisable 
to make the bridge of cast and wrought iron combined , 
or qf cast iron only ? And if of the latter. Whether of 
the hard white metal, or of the soft grey metal , or qf 
gun metal f 

A bridge well built ought to require no cohesive 
strength of ties, as Mr Southern has justly observ ed 
in his answer to the eighth question ; and for repul- 
sive resistance, in the capacity of a shore, cast iron 
is probably much stronger than wrought. It has 
also the advantage of being less liable to rust, and 
of expanding somewhat less by heat than wrought 
iron. But wherever any transverse strain is una* 
voidable, wrought iron possesses some advantages, 
and it is generally most convenient for bolts and 
other fastenings. The kind of iron called gun me- 
tal, is decidedly preferred by the mast experienced 
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' " properties of hardness and toughness; we* m faf# 

befog considered as too brittle, and tK's grey amt too 
soft. Dr Hutton* however, and Mr Jessop, prefer 
the grey ; and if we allow the strength of the gun 
metal to he at all comparable to mat which Mr 
Reynolds attributes to it, we must also acknowledge 
that a much weaker substance would be amply sett* 
eient for every practical purpose* and might deserve 
to be preferred, if it were found to possess a greater 
degree of tenacity. m 

Question 1 4. Of xvhnt dimensions ought the se~ 
vtral members of the iron work to be, to give the bridge 
sufficient strength V 

Mae the Answers to Questions 7 and 11. 

Question 15. Can frames of cast iron be made 
sufficiently correct to compose an arch of the form and 
dimensions shown in the drawings, so as to take an 
equal bearing as one frame, ike several parts being 
connected by diagonal braces , and joined by an iron 
cement, or other substance f 

Professor Robison considers it as indispensable that 
the frames of cast iron should be ground to fit each 
other ; and a very accurate adjustment of the surface 
would certainly be necessary for the perfect co-ope- 
ration of every part of so hard a substance. Proba- 
bly, indeed, any veiy small interstices that might be 
left, would in some measure be filled up by degrees, 
in consequence of the oxydation of the metal, bat 
scarcely soon enough to assist in bearing the general 
thrust upon the first completion offlhe bridge. The 
plan of mortising the frames together is by no means 
to be advised, as rendering it very difficult to adapt 
the surfaces to each other throughout any consider- 
able part of their extent. They might be connected 
either as in the bridge at Wearmouth, by bars of 
wrought iron let into the sides, which might be of 
extremely moderate dimensions ; or, as in some still 
more modern fabrics, by being wedged into the 
grooves of cross plates, adapted to receive them, 
which very effectually secure the co-operation of the 
whole force of the blocks, and which have the ad- 
vantage of employing cast iron only. 

Question 16. Instead of casting the ribs in 
frames , of considerable length and breadth , would it 
be more advisable to cast each member of the ribs in 
separate pieces of considerable lengths, connecting them 
together by diagonal braces, both horizontally and 
vertically f 

No joint can possibly be so strong as a single 
sound piece of the same metal ; and it is highly de- 
sirable that the curve of pressure should pass through 
very substantial frames or blocks, abutting fully on 
each other, without any reliance on lateral joints ; 
but for the upper parts of the work, single ribs, 
much lighter than those which form the true arch, 
would be sufficiently firm. 

Question 17* Can an iron cement be made , 
which shall become hard and durable , or can liquid 
iron be poured into the joints? 

Mr Reynolds has observed, that a cement, com- 
posed of iron borings and saline substances, will be- 
come extremely hard ; and it is probable that this 
property depends on the solidity vphich is produced 
by the gradual oxydation of the iron. It would cer- 
tainly be injurious to the strength of tilt fabric to 


laieriaka this cement between petfoetiy smooth an# BH** 
soM aurfaces ; but is might be of advantage to 
up with it any small interstices, unavoidably left be- 
tween the parts. To pour melted iron into the 
joints would be utterly impracticable. 

Question Iff. Would lead be better to use in the 
vthole or any part of the joints? 

Lead is by. far too soft to be of the least use ; and 
a saliufe cement would be decidedly preferable. 

Question 1$. Can any improvement be made in 
the plan, so as to render it more substantial and dur- 
able, and less expensive f And if so, what are these 
improvements ? 

The most necessary alterations appear to be the 
omission of the upper and flatter ribs ; the greater 
strength and solidity of the lower, made either in the 
form of blocks or of frames with diagonal*;'* pur- 
vature more nearly approaching to that of the curve 
of equilibrium, and a greater obliquity of the cross* 
braces. 

It would be necessary to wedge the whole struc- 
ture very firmly together before the removal of the 
centres, a precaution which is still more necessary 
for stone bridges, in which a Certain portion of soil 
mortar must inevitably be employed, in order to en- 
able the stones to bear folly on each other, and 
which has been very properly adopted in the best 
modern works. In this manner we may avoid the 
inconvenience pointed out by Professor Robison, 
who has remarked, that the compressibility of the ma- 
terials, hard os they appear, would occasion a reduc- 
tion of three inches in the length of the bridge, from 
the effect of the lateral thrust, and a consequent fell 
at the crown of 15 ; a result which will not be found 
materially erroneous, if the calculation be repeat- 
ed from more correct elements, derived from later 
experiments and comparisons. Far obviating the 
disadvantageous effects of such a depression, which 
he seems to have supposed unavoidable, as well as 
those of a change of temperature, which most in 
reality occur, though to a less considerable extent, 
Professor Robison suggested the expedient of a 
joint in the middle of the bridge, with an interme- 
diate portion, calculated to receive the rounded ends 
of the opposite ribs, somewhat like an intcrarticular 
cartilage ; but it is impossible to devise any kind of 
joint, without limiting the pressure, during the change 
of form, to a very small portion of the surfaces, 
which could not bear fully on each other throughout 
their extent, if any such liberty of motion were al- 
lowed, unless all friction between them were pre- 
vented ; and a similar joint would be required at the 
abutment, where it would be still more objectionable, 
as extending to a wider surface. 

The arrangement of the joints between the por- 
tions of the ribs, in one or more transverse lines, 
would be a matter of great indifference. Some have 
recommended to break the joints, as is usual in ma- 
sonry, in order to tie the parts more firmly together ; 
others' to make all the joints continuous, as a safer 
method, on account of the brittleness of the mate- 
rials ; but if the fabric were well put together, there 
would be neither any want of firm connexion, nor 
any danger of breaking from irregular strains, m 
whatever way the joints might be disposed. 

Question SO. Upon considering the whole cir* 
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cumlanoet of tht tote, agretalle to the Resolutions of 
^ the Committee , 0 * staled at the conclusion of their 
Third Report, is \t your opinion , that an arch of 600 
feet in the span, as expressed in the drawings produ- 
ced by Messrs Telford and Douglas , or the same plan, 
with any improvement you may be so good as to point 
out , is practicable and advisable , and capable of being 
made a durable edifice Y 

The answers that have been returned to this ques- 
tion are almost universally in the affirmative, though 
deduced from very discordant and inconsistent views 
of the subject. The only reasonable doubt relates 
to the abutments ; and with the precautions which 
have been already mentioned in tho answer to the 
1 1 th question, there would be no insuperable diffi- 
culty in niukiiig the abutments sufficiently firm. 

Question 21 . Does the estimate , communicated 
herewith , according to your judgment, greatly exceed 
or fall short of the p%pbable expense of executing the 
plan proposed : specifying the general grounds of your 
opinion f 

The estimate amounts to L. 262,289 ; and it has 
generally been considered as below the probable ex- 
pense. The abutments are set dow n at L. 20,000 ; 
but they would very possibly require five times as 
much, to be properly executed ; while some other 
parts of the work, by a more judicious distribution of 
the forces concerned, might safely be made so much 
lighter, as considerably to lessen the expense of the 
whole fabric, without any diminution either of its 
beauty or of its stability. 

Section VI . — Modern History of Bridges. 

The whole series of the questions, which we have 
been considering, are fully as interesting at the pre- 
sent moment, as they were at the time when they 
were circulated by the Committee of the House of 
Commons. The practice of building iron bridges 
has been progressively gaining ground, ever since its 
first • introduction in 1779, by Mr Abiah Darby of 
Colebrook Dale. Mr Wilson, indeed, who assisted 
Mr Burdon in the erection of the bridge at Wear- 
mouth, mentions in his answers, an iron bridge which 
lias stood secure for ninety years : but it must have 
been on a very small scale, and has not been at all 
generally known. Of most of the later iron bridges 
we find a concise account in Dr Hutton’s elaborate 
Essay on Bridges, which has been reprinted in the 
first volume of his valuable collection of Tracts: but 
there arc some still greater edifices of this kind 
which still remain to be completed. 

Mr Darby's construction is not remarkably elegant 
(Plate XLII. fig. 8.), but it is by no means so objec- 
tionable as several late authors have seemed to think it. 
The span is 100 feet 6 inches : the w*eight 178£ tons. 
The curvature of the exterior concentric arches, 
which assist in supporting the roadway, though it 
wtay be somewhat too great for the most favourable 
exertion of their resistance, leaves them still abun- 
dantly strong for the purpose intended; nor is it 
correct to say that every shore supporting a pressure 
should be straight; for if its own weight hears any 
considerable proportion to that which it has to sup- 
port, the curvature ought to be the same with jthat 


of a chain of the same Weight, suspending a similar Bridft. 
load in an inverted position : and the parts of the 
bridge in question seem to differ only about as much 
from such a form in excess of curvature, as a straight 
line would differ from it in defect. The partial failure, 
which accidentally occurred, rather bears testimony 
to the merits than to the demerits of the bridge, a s 
they would be estimated in any other situation : for 
the lateral thrust, which it is generally desirable to 
reduce as much as possible, was here actually too 
small, and the abutments were forced inwards, by 
the external pressure of the loose materials, forming 
the high banks, against which the abutments rested. 

Mr Paine’s iron bridge, exhibited in London, and 
intended to have been erected in America, 
professed imitation of a catenarian curve : it was a 
good specimen of that ideal something, which a po- 
pular reformer generally has in view : a thing not ill 
imagined, and which might possibly succeed very 
well under very different circumstances ; but which, 
when closely examined, proves to be wholly unfit for 
the immediate purpose to which the inventor intends 
to apply it. 

Tlie bridge at Wearmouth was completed in 1796, 
in great measure through the exertions of Mr Bur- 
don, both as architect and as principal proprietor of 
the undertaking. It is remarkable for springing 70 
feet above low water mark ; and the arch rises .30 
feet, leaving a height of 100 feet in the whole for the 
passage of ships in the middle of the stream : the 
span is 240. The abutments are founded on a solid 
rock, but their own internal solidity appears to be 
somewhat deficient. The weight of iron is 250 tons ; 

210 of them being of cast iron, and 40 of wrought 
(Plate XLII. fig. 9.) 

A bridge was finished in the same year at Build- 
was, near Colebrook Dale (Plate XLII. fig. 10.), un- 
der the direction of Mr Telford; ISO feet in span, 
weighing 174 tons; and rising only 17 feet in the 
roadway, but furnished on each side with a stronger 
arch, of about twice the depth, which extends to 
the top of the railing, and assists in suspending the 
part of the road which is below it by means of king- 
posts, and in supporting the part nearer the abut- 
ments by braces and shores. The breadth is only 
18 feet ; and the construction would not be so easily 
applicable to a wider bridge, unless the road were 
divided in the middle by an additional elevated arch 
with its king-posts, like the celebrated wooden bridge 
at Schafhausen, which was burnt down by one of 
the French armies. A third iron bridge was also 
erected in .1 796 on the Parrot at Bridgewater, by the 
Colebrook Dale Company. It consists of an elliptic 
arch, of 75 feet span, and 23 feet height, and some- 
what resembles the bridge at Wearmouth in the 
mode of filling the haunches with circular rings : a 
mode not very advantageous fpr obtaining the great- 
est possible resistance from the materials, and con- 
sequently throwing a little too much weight on the 
parts of the arch which support them ; although it is 
probable that no great inconvenience has actually 
arisen from this cause. 

An attempt was also made, about the same time, 
to throw an iron bridge over the river Tame in Here- 
fordshire ; but it fell to pieces as soon as the centre 
was removed. A similar failure occurred some time 
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Bridge, afterwards in a bridge of about 130 feet span, which 
'was erected on the Tees at Yarm, In 1802 or 180$, 
an elegant iron bridge, of 181 feet span, and 16 j- 
rise, was erected at Staines. Ity geiieral form re- 
sembled that of the bridge at Wearmouth, but the 
mode of connexion of the parts was somewhat differ- 
ent. In a short time after its completion, it began 
to sink, and some of the tranverse pieces broke, in 
consequence of the change of form. Upon examina- 
tion it was found that one of the abutments had 
given way : and when this was repaired and made 
firmer, the other failed. The abutment was pushed 
outwards horizontally, without any material derange- 
ment of its form or direction ; a circumstance which 
qpjild not have happened if its weight had been suf- 
ficiently great : but the architect seems to have 
trusted to the firmuess of the iron, and the excel- 
lence of the workmanship, and to have neglected the 
calculation of the lateral thrust, which it is of so much 
importance to determine. 

Mr Rennie has executed several iron bridges with 
success in Lincolnshire ; one at Boston, over the 
VVitlmm, of which the span is 86 feet, and thfe rise 5A 
only : but the abutments being well constructed, ft 
has stood securely, notwithstanding the fracture of 
some of the cross pieces of the frames, which had 
been weakened by the unequal contraction of the 
metal in cooling. At Bristol, Messrs Jessop erected 
two iron bridges, of 100 feet span, rising 15 ; each 
of them contains 150 tons of grey iron ; and the ex- 
pense of c&ch was about L.4000. The construction ap- 
pears to be simple and judicious. (Plate XLII* fig. 1 i.) 

Mr Telford has been employed in the construction 
of several aqueduct bridges on a considerable scale. 
One of these was ca3t by Messrs Reynolds, and com- 
pleted in 1796, near Wellington in Shropshire: it is 
180 feet long, and 20 feet above the water of the 
river, being supported on iron pillars. Another, still 
larger, was cast by Mr IJazleoine* for carrying the 
Ellesmere canal over the river Dee, at Pontcysylte, in 
the neighbourhood of Llangollen. It is supported, 

] 26 feet above the surface of the river, by 20 stone 
pillars, and is 1020 feet in length, and 12 feet wide. 
(Plate XLII. fig. 12.) 

In France, a Tight iron bridge, for foot passengers 
only, was thrown across the Seine, opposite M the 
gate of the Louvre, in 1803. It is Supported by 
stone piers, which arc too narrow to withstand the 
effect of an accident happening to any part of the 
fabric, and leaving the lateral thrust uncompensated : 
nor is there any immediate reason to apprehend that 
any inconvenience should arise from this deficiency 
of strength ; 6ince it is highly improbable than any 
partial failure should occur, in such a situation, sup- 
posing the bridge originally well constructed. (Plate 
XLIII. fig. 1.) 

But all these works have been far exceeded, in ex- 
tent and importance, by the three new bridges, lately 
built and now building over the Thames. The 
Vauxhal! Bridge was completed and opened in Au- 
gust 1816: it consists of nine arches of cast iron, 
each of 78 feet span, and between 11 and 12 feet 
rise. The breadth of the roadway is 36 feet clear. 
'.Hie architect was Mr Walker. The form of the 
arches considerably resembles that of Messrs Jessop’s 
bridges at Bristol ; but it is somewhat lighter &nd 


more elegant, and it has the advantage of a greater Bridge, 
solidity in the blocks supporting the principal part of'*^V *** 
the treasure. (Plate XLIII. fig* 2, s.) 

This advantage characterizes also very strongly 
the masterly design of Mr Rennie for the structure 
about to be erected at the bottom of Queen Street, 
Cheapside, opposite to Guildhall, under the name of 
the Southvvark Bridge. It exhibits an excellent 
specimen of firmness of mutual abutment in the parts 
constituting the chief strength of the arch, which 
has been shown in this essay to be so essential to tfe* 
security of the work, and which the architect has 
probably been in great measure induced to adopt 
from his practical experience of the comparative 
merits of different arrangements. A plan of the 
bridge was in February last made public in the Re- 
pertory of Arts ; a work which amply deserves the 
encouragement of all those who wish to promote the 
diffusion of useful information : and the magnitude 
of the object is such, a9 to justify our entering into 
some details of calculation respecting the pressure 
and strength of the different parts of the fabric, 
founded on a particular account of their weights and 
dimensions, which has not yet been made public. 

(Plate XLIII. fig. 4, 5, 6.) 

An act of Parliament for the erection of this 
bridge was passed in 1811 ; but it was not begun 
till 1814 ; the act having directed that no operations 
should be commenced, Until L. 80 0,000, out of the 
required, L. 400,000, should be raised by subscrip- 
tion. The subscribers are allowed to receive ten per 
cent . annually on their shares, and the remainder of 
the receipts is to be laid by, and to accumulate, until 
it shall become sufficient to pay off to the proprietors 
the double amount of their subscriptions, and after 
this time the bridge is to remain open, without any 
toll. A considerable part of the iron work is already 
cast, by Messrs Walkers of Rotherham. The middle 
arch is to be 240 feet in span, the side arches 210 
feet each. The abutment is of firm masonry, con- 
nected by dowels, to prevent its sliding ; and resting 
on gratings of timber, supported by oblique piles. 

The piers stand on foundations nine or ten feet below 
the present bed of the river, in order to provide 
against, any alterations which may hereafter take 
place in its channel, from the operation of vari- 
ous causes : and they are abundantly secured by a 
flooring of timber, resting on a great number of 
piles. 

Weight of half of the middle arch <f Soulhwrk 
Bridge . 
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(Brought forward,) 643 15 
Covering-plates - - - 152 0 

Cornice anil palisades - - 77 5 

Headway and pavement - 650 6 


Whole Weight - - 1523 0 

Springing pfate - - - 1$ 10 

Abutment - 11,000 0 

#fpan 240 feet. Rise 24. Depth of the blocks or 
plates at the crown 6 feet ; at tlie pier 8' fefet. 


It is evident from the inspection of this statement 
of the weights, that their distribution is by no means 
capable of being ncctiratcfy expressed by any one 
formula; but it will be amply sufficient for the de- 
termination of the thrust, to employ the approxima- 
tion founded on the supposition of a parabolic curve 
(Prop. T.); and if we afterwards wished to find the 
effect of any local deviation from the assumed law of 
the weight, we might have recourse to the mode of 
calculation exemplified in the answer to the fifth 
Question. Rut, in fact, that answer may of itself be 
considered es sufficient to show, that the effect of a 
variation of a few tons, from the load appropriate to 
each part, would be wholly unimportant. 

We must, therefore, begin by finding the weight 
of a portion of the arch corresponding to a quarter 
of the span $ add the whole angle* of Wtiich the ton- 
24 

gent i* j-t— — .2, being 11° 18$', its tintt i» .1961 ; 

lati 

atid the angle, of which the sine is .09805, being 

337*5 

5* 37$, we have to compute the weight of or 


being 60.8, * r=Il.jj8, and 329 feet, 

radius of curvature of the curte of equilibrium at the 
vertex, while that of the middle of tne blocks i$ 33*. 

In order to determine the ordinate y, we have my ss 

!***+ ~ bx*; but \ax for the whole arch is 728.2, 

g 12 2 

and 7 = 50; consequently my as 728*2x + 

4 3 

tlW first portion varying s» x\ and the second as x 4 ; 
and the sum y being 83 = 22.49 + .51, the ordinate 

at -j x or 30*4 feet is j^X 22*49 + gjgX • 51 =: 

1.41 ; and, in a similar manner, any other ordinate ' 
may be calculated, so that we have, 




Middle of 
the Blocks. 
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1.41 

1.40 

60.8 

5.65 

5.67 

91.0 

13.0* 

18.89 

1*1.6 

*3.00 

*3.00 


Hence it appears that the curve of equilibrium 
nowhere deviates more than about two inches from 
the middle of the blocks, which is less than one 
fortieth of the whole depth. 

The half weight of the smaller arches is probably 
about 1300 tons, and their lateral thrust 3500; and, 
since the abutment weighs 11,000 tons, the founda- 
tion ought to have an obliquity of or more 
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~p of the angular extent, beginning from the mid- 
dle of the arch. And this will be 48 £$ + 28 -f 

95 M + (87/jf) X .7345 = 297 tons. Now, the 
weight of the covering-plates, cornice, paflisadea, road- 
way, and pavement, are distributed throughout the 
length, without sensible inequality, making 879 inns ; 
from which the part immediately above the piers 
might be deducted ; but it will be safer to retain the 
whole weight, especially as something must be al- 
lowed for tne greater extent of the upper surface of 
the wedges. We shall, therefore, have, for the in- 
terior quarter, 297 + 439*5 = 736.5 tons, and for 
the exterior 1583 — 736.5 = 786.5, thfc difference 
being 50 tons ; one-sixth of which, added to 736.5, 
gives us 744.8 for the reduced weight, which is to 
the lateral thrust as the rise to the half span. But 
for the rise we must take 23 feet, since tne middle 
of the blocks next to the pietfB is a foot more remote 
from the intrados than that of the blocks at the 
crown. And the true half span, measured from the 

$une point, will be 4 X greater than that of the 

ihtrados, amolihting to 121.6. We have, therefore* 
28: 121.6 — f4 5.8 1 3942 tons, for m the lateral! thrust* 

Arid for \ ax , 7 86*5 — ^ ss 728.2 ; whence, ~ x 
2 0 9 


than 1 in 4, if it were intended to stand oh the piles 
without friction ; but in reality it rises only 66 inches 
in 624, or nearly 1 in 9 ; so that there is an angular 
difference of 1 in 7 between the direction of the 
piles and that of the thrust, which is probably a de- 
viation of no practical importance. 

It remains to be inquired how far the series of 
masses of solid iron, constituting the most essential 
part tifyljhe arch, is well calculated to withstand the 
utmost changes of temperature that can possibly oc- 
cur to it in the severest seasons (Prop. K.) For this 
purpose, we may take the mean depth a tz 7 feet, 
4k 00 

h being 23; then l + ~ = y = 14.14, and 1 + 

i fshh 01 00 

15aa 51 735 ^ S consc< l uent ty greatest ac- 
tual compression or extension of such a structure is 
to the mean phange which takes place in the direc- 
tion of the chord, as 14.14 to 12.52, or as 1.129 
to 1 ; and if, in a long and severe frost, the tempe- 
rature varied from 52* to 20°, since the general di- 
mensions Would contract about the extreme 
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part* of the blocks near the abutments would vary 

50C O * en 8^ l » the modulus M being 
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about 10,000,000 feet, this change would prepuce aides afoot pavement of seven feet on each side, 
a resistance equivalent to the weight of a column The Arches and piers are built of large blocks of v ^’V** l/ 
pf the same substance $258 feet It- jh : that is, to granite, with short countorarches over each pier, 
about three tons for each squartinen, diminishing The haunches are filled up, as is usual in the most 
gradually towards the middle of the blocks, and modern bridges, by spandrils, or longitudinal walls 
converted on the other side into an opposite resist- of brick, covered with flat stones, and extending 

over about half the span of the arch ; the remainder 


ance : so that this force would be added to the ge- 
noral pressure below in case of contraction^ and 
above in case of extension. Now, the lateral thrust 
is derived from a pressure equivalent to a column 
about 329 foot high, pf materials weighing 1 523 tons, 
while the blocks themselves weigh 307 ; that is, to a 
column equal in section to the blocks, and 1400 
feet high : it 'will, therefore, amount to about two 
tens on eaoh square inch : consequently such a 
change of temperature, as has been supposed, will 
cause the extreme parts of the abutments to bear a 
pressure of five tons, where, in the ordinary circum- 
stances, they have only to support two. 

The ingenious architect proposes to diminish this 
contingent inconvenience, by causing the blocks to 
bear somewhat more strongly on the abutments at 
the middle than at the sides, so as to allow some 
little latitude of elevation and depression, in die na- 
ture of a joint : and, no doubt, tilts expedient will 
prevent the great inequality of pressure which might 
otherwise arise from the alternations of heat and cold. 
But it cannot be denied that there must be somet 
waste of strength in such an arrangement, the ex- 
treme parts of the abutments, ana of the blocks 
near them, contributing very little \o tike general re- 
sistance ; and when we consider the very accurate 
adjustment of the equilibrium throughout the whole 
structure, we shall be convinced that there is no ne- 
cessity for any thing like so great a depth of the so- 
lid blocks, especially near the abutments ; and that 
the security would be amply sufficient if, with the 
same weight of metal, they were, made wider in a 
transverse direction, preserving only the form of die 
exterior ones on each side, ijfJt were thought more 
agreeable to the eye. In carpentry, where there is 
often a transverse strain, and vfberc Stiffness is, fre- 
quently required, we generally gain immensely by 
throwing much of the substance of our beams into 
the depth ; but in a bridge perfeedy well balanced, 
there is no advantage whatever from depth of the 
blocks : we only want .enough to secure us against 
accidental errors , of construction, and against partial 
loads from extraneous weights ; and it is not pro- 
bable that either of these causes, in such a bridge, 
would ever bring the curve of equilibrium six inches, 
or even three, from its natural situation , near the 
middle of the blocks. 

We cannot conclude opr inquiries into this subject 
with a more striking example, than by applying the 
principles of the tneory to the magnificent edifice 
which is now nearly finished, by* the same judicious 
and experienced architect, and which is destined to 
bear the triumphant appellation of Waterloo Bridge $ 
a work not less pre-eminent among the bridges of all 
ages and countries, than the event which it will 
commemorate is unrivalled in the ^annals of ancient 
or modern history. It consists Of nine elliptical 
arches, each of 120 feet span, and 35 feet^rise. The 
piers ore 20 feet thick, the road £8 feet wide, be- 


being merely covered with earth or gravel, which is 
also Continued over the stones covering the spandrils. 
The hollow spaces between the walls are carefully 
closed above, and provided with outlets below, in 
order to secure them from becoming receptacles of 
water, which would be injurious to the durability of 
the structure. The mean specific gravity of the ma- 
terials is such, that a cubic yard of the granite 
weighs exactly two tons, of Hie brick work one 
ton, and of the earth a ton and an eighth. Hence, 
the weight of the whole nnyr be obtained from the 
annexed statement. (Plate XLIV. fig. I, 2, 3.) 

Contents of the materials in half an arch of Wm* 
terloo Bridge f from the middle of the pier to the 
crown , beginning from the springing of the orci. 

•Cubic -Feet. 

Half of the arch stones, - 25311 

Half of the itovetted arch, - 2555 

Square Spandrit between them, 1994 

Outside spandrii* walls, - 457 4 

Spandrils of brick* * 4976 ( = 24 89) 

Kirbcls of the brick spandrils, 12 71 

Flat stone covers, - - 969 

Earth , - - 10860 ( sr 5771 ) 

Foot pavement, - - 620 

Frises, E. and W. 1586 

Cornice, E. and W. - - 1120 

Plinth of balustrade, - - 510 

Solid in parapet, - - .4.16 

Balusters 72, 151 »cwt. • 102 

Coping, E. and Vfo v 142 

From this statement, and from a consideration 
the arrangement of the materials, exhibited m the 
plate, we may infer that the half arch, terminated 
^where the middle line of the arch -stones enterB the 
pier, is equivalent in weight to about 84,000 cubic 
feet of granite ; its inner half containing in round 
numbers 18,000, and its outer 21*000, whence we 
have 14,838 for the reduced weight of the quarter 
arch (Prop. T.). The extreme ordinate will be 
about 21 feet; the middle of the blocks being some- 
what more than 1 6 feet above the springing of the 
arch, and the key -stone being four feet six inches 
deep ; consequently the horizontal thrust .will be 

expressed by 14,388 X 40,953 cubic feet, 

x* 

But i ax being 11 667 * and 


weighing 3033 tons. 


1 1 m 40952 

- * ss 50, « = m and - = r= — 


= 105 


feet ; while the radius of curvature of the ellipsis at 


the crown is 


€0 x 60 


35 


=s 105 feet. It is obvious, 
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therefore* that the curve of equilibrium will pass 
everywhere extremely near to the middle of the 
blocks, and there can be no apprehension of any. de- 
ficiency in the equilibrium. It is true that, as it ap- 
proaches to the piers, it acquires an obliquity Or a 
few degrees to the joints ; but the disposition £6 
slide would be abundantly obviated by the friction 
alone, even if the joints were not secured by other 
precautions. 

In building the arches, the stones were rammed 
together with very considerable force, so that, upon 
the removal of the centres, none of the arches sunk 
more than nn inch and a half. In short, the accura- 
cy of the whole execution seems to have vied with 
the beauty of the design, and with the skill of the 
arrangement, to render the Bridge of Waterloo a 
monument, of which the metropolis of the British 
Empire will have abundant reason to be proud, for 
a long scries of successive ages. 


EXPLANATION OF THE PLATES. 

Plate XLIL fig. 1. If AB represent the distance 
of any two particles of matter, and BC, DE, EG 
the repulsive forces at tlie distances AB, A1), AF 
respectively, and BC, DH, FI, the corresponding 
cohesive forces, then GI must be ultimately to Ell 
asFBtoBD.r (Sect. L Prop. A.) 

Fig. 2. The block will support twice as great a 
pressure applied at A as at B. (Prop. B.) 

Fig. 3. It is obvious that ABC — ADE == ABC 
—CFG, HI being = HK, and HG = HA ; and the 
difference ABFHA is always equal to DB x KH. 
(Prop. C.) 

Fig. 4. It is evident that AB is to CD as AE to 
CE, or aft z -f Jo to z* (Prop. E.) It is also ob- 
vious that as z Or CE » ;to CD, so is EF to FG. 
(Prop. F.) 

Fig. 5.’ Supposing the arch AB to be so loaded 
in the neighbourhood of C as to require the curve 
of equilibrium to assume the form ADCEB, the 


joints in the neighbourhood of D will be incapable Budge 
of resisting the pressure in the direction of the curve u ri JJ 0ll 
CD, and must tend to turn on their internal termi- ^ 
nations as ccntresy and to open externally. (Prop. 

T.) 

Fig* 6. A, B, C, Different steps in the fall of a 
Weak arch. (Prop. Y.) 

Fig. 7* Elevation and plan of Mess. Telford and 
Douglas’s proposed iron- bridge over the Thames. 

(Sect. V.) 

Fig. 8. Elevation of Mr Darby's iron Bridge at 
Colebrook Dale. (Sect. VI.) 

Fig. 9. Elevation of Mr Burdon's Bridge at Wear- 
mouth. (Sect. VI.) 

Fig. 10. Elevation of Mr Telford’s Bridge at 
Buildwas. (Sect. VI.) 

Fig. 1 1 . Elevation of Messrs Jess op’s Bridges at 
Bristol. (Sect. VI.) 

Fig. 12. Elevation of Mr Telford’s Aqueduct 
Bridge at Pontcysylte. (Sect. VI.) 

Plate XL 111. Fig. l. Elevation of the Bridge of 
the Louvre at Paris. (Sect. VI.) 

Fig. a. Elevation of Vauxhall Bridge. (Sect. VI.) 

Fig. 3. Middle arch of Vauxhall Bridge. (Sect. VI.) 

Fig. 4. Middle arch of Southwark Bridge. (Sect. 

vi.) 

Fig. 5. Elevation of Southwark Bridge. (Sect. VI.) 

Fig. (>. Plan of Southwark Bridge. (Sect. VI.) 

Fig. 7. Elevation of London Bridge in its present 
state. (Sect. IV.) 

Fig. 8. Plun of London Bridge, with its sterlings. 

(Sect. IV.) 

Fig. 9. London Bridge, as proposed by Mr Dance 
to be altered. 

Plate XLIV. Fig. 1. Elevation of Waterloo Bridge 
(Sect. VI.) 

Fig. 52. Plan of Waterloo Bridge. (Sect. VI.) 

Fig. 3. Section of an arch of Waterloo Bridge, 
showing the foundations of the piers, and the spun- 
dri! walls of brick ; together with the centre sup- 
porting it. The dotted line represents the direction 
of the cwne of equilibrium. (Sect. VI.) (o. k.) 


BRISSON (Mathurin James), a zoologist and 
natural philosopher, born at Fontcnay le Comte, 
3d April 1723, the son of Mathurin Brisson and 
Louisa Gabrielle Jourdain. 

He was originally intended for the church, but he 
had acquired at an early age a taste for natural his- 
tory, which was particularly encouraged by the ad- 
vantage that he enjoyed of passing his holidays with 
the justly celebrated Reaumur, who had an estate 
near Fontenay. At the age of twenty-four, he had 
made great progress in his theological studies, and 
’-had fully qualified himself for the rank of a subdea- 
.con ; but his courage Jailed him at the time appoint- 
ed for taking orders, and he then determined to con- 
fine himself to the study of physical sciences. Reau- 
mur had the direction of the Chemical Laboratory 
of the Academy of Sciences, and had given up the 
salary attached to it to several young men in succes- 
sion, whom he appointed as his assibtanls, and of 
whom Pitot and Nollet became afterwards the most 
7 


distinguished. He now chose Brisson for the situa- 
tion, which served him, as it had done his predeces- 
sors, rather as a stop in ins advancement w ith respect 
to general science, than in enabling him to pursue 
any objects more immediately chemical ; and be fol- 
lowed his passion in attaching himself, almost exclu- 
sively, to natural history. The collection of Reau- 
mur furnished him with ample materials for his stu- 
dies, and with the principal subjects described in his 
works on the Animal Kingdom . The first of these 
was published in 1706, containing quadrupeds and 
cetaceous animals. It consists of simple descriptions 
of the different species, together with synonyms in 
various languages, more in the nature of a prodro- 
mus than of <t complete history. His Ornithologie 
appeared in 17^0, forming six volumes, and contain- 
ing a number of well-executed plates. But upon 
Reaumur’s death, the collection having been added 
to the Royal Cabinet, Messrs Buffon and Daubenton, 
the Directors of that Cabinet, not affording him all 



it k i ix ; io. 


/V 



















of 

M. 

Academy of Sckmm in 173$ t 
associated himself with foe AbSi 
ing lectures on experimental physic 
the revensioflrfhw eppcmfowott oft 
College of Navarre, »& nuttragtor 
only 'hi Natural iBWefopb&und J 
The subject of eleffitihby was & gig tone Tit 
debated between Nonet wd fmfoltni and M. 
son had « difficult task to perform, in 
merits of ^gustakea friend and an ovwhearlag cft*^ 
ponent ; hot, in ftct, tins dajwrtraeik qfi wd aqp* #hs \ 


efrtdie^andj 

nods thsbuufr 
to be r^ocsded concerning 
of uointwrupted kctmteof 
^te^ieft hhn^nsStc 
frted his mptapty 



(Job* ]Msa& teibbif of 

IjiL - 1* . r— /H -iw/ ^ — - a. 


at th*t time too tittle understood to make it4isgf4i** *s^Wbr pfrpVtpubJicss ddrbfh fm&b 
• ftd for NoUette be #» error with respect to the Wife--' eafljr «gMg«f^ie Revolution, «** femu 


ty of conductors, or for Bnssofrto remap nufrjm&’fogrdf 
upon this and other similar mtattimM, Heecgmsr^ on foh* 
however, by no means to b*w adisefed to tbs «h»* a 
racter of oeutnduy in Ilia Saonymbus fWwn&lienef s 
Priestley** Hutofy tf StttdFhfity, pojff'abed in 111%* * 
and accompanied by notes, which exhibit a spirit or 
acrimomotiB criticism, not at all calculated to cH* •* 
banco the merit of the work, which he wished to In., 1 - 
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attempted, in an ^ ‘ 
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currents of fluid imagined by Nolle*, but certainly f ried ope of foe ©itiSJtaufs women, Add tpmt After*" 
with very little success. ward* went to England, with secret instructions, it3s 

He afterwards undertook 0 course of experiments said, froth the Lieutenant of the police. Others ae- 
on die Specific Gravity of Akoktjl anfi Water, hpaed sort that he came over to hfysfiau, to dead himself 
in different proportions, which led bun to a conJeCr of the freedom 0f the pees* fet conducting n perfedt- 
ture, at that tune somewhat singular, that Waterses cat publication, the design ojf which wfo to mdjgbtmi 
not a homogeneous substanoa. He swWNTM, fouRpaplft of France oh foe* subject of cml fibeftyj,’ 
TVudame, and other obaerreri, In the eMM^Ma It m certain font h« otideaSmrfod to mmnfobi Mmueif 1 
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Specific (aiawtun of Metals , a subject vbpi In njQ • 
its extent, occupied a great portion of bis attention 
during twenty years of bis Iws. results of hjt 
experiments, on a great variety flf wArfaacw, were 
collected into a single volume of Tj&*» flf Sdeoffic 
Gravities, which was published lb 17$7\ h was 
pimcipaUy lor the use of students who attended his 
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lectures, that he published bn Tradfi df PfiyAf. as, .the capital a short tbpe ywiapta to/the memorable 
and hw Dtctumnmre ; both of them. cuntidStedS^' ldfls of 4%, On fheefp^f «r the Qastde, the 
mentary and popular mfyfmstion, yathdr csicipated keys mere ^gc.els*4 He was elected 

exclusively thr the mpedmw purpose which they ufj^e dfCpbln plut>; «nd, in cotwequenco 

were intended to servo, than for being of permanent * of b» seal $Ofi activity in dm Revolutionary cause, 
utility in the premotipu of the Spences. At 0 Into ha pin appointed by bis poUeagues a Member ef the 
period at his ufo, he renewed bis Atjputwe to foe Gimtfdet 'Rgph arches, arbiph served as the motto 
subject of oliemistry, when foe dtsifofpitMfs of Us jm* of fopse Committees- winch were afterwards sm|F 

moi contemporaries had given greater Certainty end cfoSteHr formed, under snuShr dco-imiiftHoo^. M$ 
precision to its laws , and bie last work WAS W with fonfraf objects ; Such as foe ComdSt de 
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* ’ committee, obtained the de* 
it England and Holland, on 
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... ,170$., This: 

^ r . ^J&st acl rif ifis politipal r life; forffrom thence 

there is reason to believe, was utterly caJonmioMS. s fortfe, ' ^ w aS only occupied in defending himself 
()u the flight of the royal family, ni 1791, Brissot, 7 w «gaih«t hfc numerous enemies. 

* in concei t with the Chevalier de Laclos, dretf up the The party disUnguished by the name bF the 
famous petition of t fajChdmp de Mcfasy demanding ^ Mountain t^d n0w acquired a complete ascendancy, 
the abdication pf the. kjng; which became the signal tond medifa^l' flie destruction of their opponents, 
for a dangerous insurrection, that was with difficulty, the Girwdistiy to wh&biatter party BirjsSOt was at- 
quelled, by the interposition of the National Guard, v feched«A >0avitig ntleri|jth been proscribed, after 
This circumstance js said to have been the occasion the revolution of the $ist of May, fie was arrested 
of his quarrel with M. dc Lafayette,, tip whom he- aijhfouJins, while attempting to moke bis escape into 
had previously, been zealously attached. / this pe- j: Switzerland, $eht tdParis, subjected to a mockHrid 

riod, the republican faction began to assume adorn- before the revotutionaW tribunid, and beheaded on 
sistent form, and tp utter their sentiments with free*£ fe&gtst Of October^##, dt the agoof thirty-nine, 
dom and boldness. Brissot, who had bce^ o^ C^ /Brissot was somewhat below the 'middle size, a 
its first, and most zealous apostles, was returned 4 a ,/]itUe defermed, and of a feeble constitution. His 
Member to the National Assembly, in spite Of fee countenance was pale and melancholy, and he affect- 
opposition of the Court, to whppi he had beconief’ed an extreme simplicity ip. hisdress. With regard 
; extremely formidable *, and from tjbis time . he fes-/ to bis intellectual character, ;bis talents appear to 
played an implacable entity to the kipg. The Na-/ harp-been much beneath his reputation, and he ccr- 
tional Assembly, attributing to Brissot talents which taitdy possessed more zeal than judgment. Notwith- 
he does hot appeal' to haye possessed,' appointed him standing, however, the violence of his writings, decla- 
a, Member of the Diplomatic, Committee, of which m&tions, and public conduct, he was not deficient in 
he became the habitual organ; and itt this capacity humanity; and, in; the intercourse of private life, his 
he was the consfeat advocate of ‘the most violent manners are said to have been mild and accommo- 
' public measures, an^ never beased to demand aefe- dating. As an author, Brissot has not much merit; 
claration of war against all the powers of Europe/ his style Js monotonous, verbose, and tedious ; and. 
In, order to attain this object, it was necessary to re- upon feewhole, it is wonderful, that, with such slea- 
. move the ministers, whose dispositions were favour- : derfabilities, be should have acquired so great an as- 
- able to peace. Brissot, accordingly, attacked" them cendahey in public opinion. The best articles of 
all, but particularly M. Del«$$ar*, who was. at , the his journal are said to have been written by his se- 
. head; of the department of foreign affairs.; and, by cretory, Dupr6. Tire following are the principal 
repeated denunciations, he at length succeeded in productions of tils pen : 

obtaining a decree of , accusation against him. His. , Moyens JAdoueir la Rigueur des Lois Pe- 
place Was supplied , by . Dumpur^ Ujader whose od- nates tn !Fraw#,\Chslons, 1781, 8vo. 2. Un In- 
mfeiitration war «Sis deqjared against the Emperor dependant dc ftfriirf des Apoctits sur la Decadence 
of Germuo^ On the 20th;, Pf April 1792-/ J^om this du Barren e% prance, 1.781, 8vo. 3. Be la V6- 
.pdripd, however, tbe . pdti^ical influebcc of Brisspr ; rili $ ou. MedUationi, Ac. 1782, 8vo. 4. Le Phi- 
began, tp declifte. Robespierre, with Iriioro he had ladeiphien a Geneve , 178$, jlvo. 4- Theorie des Lois 
previously been intimately conncptpd, now declared CrMnStS, 1781, 2 . vpl«V 8vo. 6. Bibliotheque 
himself his enemy, denounced him fet the Jacobin Philosophise du Legislates, du Politique, du Ju - 
Club as^a traitor to his country, and^an enemy of the risconiuHt, 1782-17 $6, 10 vols. 8vo. 7- Tableau 
people, and continued to persecute Jiira witli unre- de la Situation Actuette, des Anglais dans les hides 
« leafing rancour, until he finally effected his destruc- Orientates* &c. 1784-83, 8vo. 8. Journal du Ly- 
‘ \ rion. Alarmed at the storm which ws& gathering etc de Londres, Ac. published in monthly numbers, 

■ around Uim, r Brisscs^ in concert with the other lead-' 1784, 8vo,'. ,9. Un fotfameur du Peuple a VEmpe - 
er» of his party, attenm|ed , to form a reconciliation rent Joseph II*, tut son Reglcmnt concernant t'Emi- 
with the constitu tfebaf . ydjralisf ». ; but this attempt gratiofi, Ac. a783, 12oio. 10. Examen Critique des 
having proved abortive, hb reVerted to bis former » ‘Voyages dans I'AmSriquc Septtntrionale, par le 
opinions and line of conduct, and, coq£mu£d to de- Mapquis.de, Chatellux , 1786, 8vo. . 11. Voyages en 
nounce to popular vengeance all those whom he Europe, en Asit , et en Afriaue , translated from 
knew to be attached to the king. But although . /the English} with notes, l78o, and 1790, 2 vols. 
hjs writings may naturally be supposed to have^gvo. 12. ■ Nouveau Voyage dans les Etats-Unis 
excited those dispositions among the people which . de LfAmerique Septentrionale, 179L 3 vols. 8vo. 
gave rise to the atrocities of the rimes, he, 'bad, To the first volume of this work was prefixed the 
no direct infiuence ott the revolution of the lptb V life of Brissot, , which was translated into English, 
of August, which appears to have been planned and published separately in 1794. Besides these 
and directed by Dantonj and fee ferocious leader works, Brissot wrote a variety of pamphlets, and 
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ft'tvr sn?w <?/ morbpsd. In- the fottoM 
fixed his residence id Lendd4» f wfth a.' 
tice; and in 1751 whs admitted A 

Royal College of Physicians, 'of #hSh. he aftprs^ ^ , ... . .. 

became a fellow ; after having twcirfvari^ and ■ah''f«tet^^h|cb 'n^oWecl ftt him' oaf;., , 

grees of Doctor iq Medici tie from tbeUniverrities * the death df hfclatWr, h&dVj^a&d him in circuit!* 
of Dublin and of Cambridge; . The first |iibfic$tion stanii^s, no^^l^^tyehdiint/, ^ but affluent, and , im* ) 
by which he became known to the/Wo^ftk' Mte'^ derive Aoitf rtft&emdnt all the advtafr;- i \ 
Essay on the Mortality of th$ Horned Cdttkj -ududtg** 1 taier he had contemplated. yfips society/ Was dourt- 
appeared in 1741), and gained him cm all fidjes; add the ^cte of hb 

putation; and his practice extended bends sewoie of the; most .d&tlnj^fshed^ / 

gradual and steady progress, which aSbrds i&e iuresfc \offche agev He w£«; dttritfg 1 the whole ^j^ 
prospect of permanent .and * iistingtrisbed '^access. ■*' tihmt$ with B0N£\'1$i acqtyi$f^ , 

Iiis benevolent attention to Jhik poorer p^ients, and * traordinary* man, '’begi^at ^thejr^ 

the general suavity of his manual*,, soon brought both .were; educated; *»<£ * iS^Tjto 

him into notice, and procured hW tbq/esteeftn, of 'i‘. % mpst warm' and ' : . 
wide circle of friends, especially among hisprofgs* al&d in terms <j? ' 

sional brethren. In consequeoc#/ of their y$taw« an® atfeended hint A in 'fits Iasi TOei* yrlfli' ,,c ^(e ‘ 

mendation of him to LonV Barrington, hpn^ ty and kindne«^ df a friend, 

pointed, in 1758, Physician to the'Ariny } in. which -^imcteriaed m BoiwelT«;Z^9’ , g/ k Xfr >i 
capacity he' served in Germany during the greater whose reading; knowlddge pf life, ' and good spirits, f 
part of the seven years* war; and in the course of it . supplied him with A never-failing source of oonyer- 
was chosen Physician to the Hospitals for j^ritish' ^ and: several; letter^ addressed^to him fVonr 

Forces. The results of his observations during this I>r' Jo^nson, ;Ar^ preserved in thaf entertaining work, 
period were puhlisiied in 1764, under the title /of t>ne tfait, howf^er,is Omitted, whichdoes himgreat 
Economical and Medical Observations* from 1788 to ; honour. Understanding that Dt Johnson wished,. , 

' 1763, tending to the improvement qf Medical:, ilbspi’- in the latter part of his Ufe, to remove tn the continent . 
tals, in one volume 8vo. He had already, hpwCver^ for the" recovery of" his 'health, t)r Brodttesbyl^ 
given to the \ ublic many proofs of the^nctiviQr df his mediately made him an offer bf an anhuity VtfO 
mind, and the variety of his. attainments* / The during the ferhainder of his Ufb; and wbehRiispfler 
Transactions of the Royal Society, far 1747 ( Vol.- was declined/ pressed hfdi.to in his house, as 
XLIVV) contain a letter of his On ike Indian, Pol* ‘ more suited to his health tKan ^ One in which he , . 
son sent over by Don Antonio de Utha j and the then lived. The same gerierouA disp ^ftion was ma- fl' 
succeeding volume for 1747^8, a paper On ibc Pai* nifest^d in his conduct to Burke; to whom he trans- X] fr 
sonous Root lately found mixed with the Getij; mittedL. idOO, as a legacy he had intended leaving \ 
tian. In the Transactions far 17 55 (Yob XLIX.) 4 him, but lyhich he thought wotild be of more use to 
are inserted his Experiments on. the Sensibility and hiift at the present time. Dr Brocklesby was, in* 
Irritability of the several parts of Anitnajs. He dee$ the survivor of Burke, though only for a jfoOr s 
also pubiislied, in difterent volumes of the Medical mbntha ; for on his return from a visit which he pm 
Observations* the following papers, viz. The Case to his widow at Bcaconsfield, after dining with his two 
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education he had taken the principal charge* be ex« 
piped suddenly a few minutes afte^ retiring to bed, 
without the least pain or previous illness He left 
his fortune, which was considerable, between his 
tWo nephews, with the exception of a few legacies., 
to friends and distant relations. (W*) • 

BROKER, an agent or intermediate person tm- 
pointed for the transactions of special business for 
another, somewhat different from an ordinary factor 
in functions and responsibility. Of this class, there 
are various descriptions, exercising employments 
without the smallest analogy, though all are brought 
under the general name of brokers ; and of these, 
the principal are. Exchange- Brokers, whose province 
is to ascertain the rates and relation of exchange be- 
tween countries ; Stock- Brokers, who negotiate 
transactions in the public funds ; Insurance-Brokers, 
who effect insurances on lives or property; and 
Pawn-Brokers. * It is to the last that our attention 
shall here be chiefly directed. 

Pawn- Brokers ore a kind of bankers who advance 
money at a peculiar rote of interest, on go 6 d$ Un- 
pledged for security of the capital ; and in case of 
failure to redeem the goods within o limited time, 
they may be sold to indemnify the lender.- 

A part of the population of every flourishing coun- 
try consists of necessitous people, those frequently 
belonging to a class whose skill contributes to its pro- 
sperity ; but whose income, often slender and precari- 
ous, cannot keep pace with the times, or support the 
demands of an increasing family. Exposed also to 
sudden disappointments and losses, they arc forced, 
from the want of pecuniary capital, to seek a tempo- 
rary relief, by itnpledgiitg their property for a cer- 
tain sum, while they pay interest on the advance^ 
But this advance, in general, boars a very inconsi- 
derable proportion to the value of the property, 
whence its confiscation, by the increasing difficulties 
of the owner, or of not being claimed on account of 
death or removal, proves most advantageous to the 
holder ; for, in the one case, he may become the ab- 
solute proprietor himself, and, in the other, he se- 
cures a high rate of interest originally stipulated. 
Thus, a pawnbroker has an infinite superiority over 
an ordinary banker ; the latter calculates only on the 
credit of his debtor, which is frequently nominal ; 
the former rfever makes an advance without being 
put in possession of what exceeds it in value; his 
rate of interest is much greater, and the credit of 
his debtor is of no importance. Nay it is rather 
better that his circumstances should be desperate. 
It thence results, that, like other trades, the number 
of pawnbrokers will increase with the necessities of 
the people requiring their aid, and, on that account, 
giving them employment, just as bankers, whose 
issues increase when the calls of the public require a 
more ample supply of a circulating medium. Thus 
a s rong inducement is continually held out to com- 
mence the profession of a pawnbroker; for all that 
is required, is comprised in a licence of L. 10 yearly 
to Government, a small capital, and on empty ware- 
house. On such an establishment, business may be 
done to a great extent in a very short time ; became 
the securities increase in a much greater ratio than 
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the debts. While the latter are void of any risk. We Broker. 
find in the city of London, that the number of 
pawnbrokers lately amounted to no less than about 
440 , and it was calculated, that the property of ne- 
cessitous persons" in their possession, probably a- 
, mounted to ft million. Sterling. Their numbers also 
. bad suddenly augmented, and they are still augment- 
ing. In Edinburgh, on die contrary, which is not above 
a tenth Pkrt of the size of the metropolis, there was 
scarcely one a few years ago, and now the number 
does not exceed a dozen. Therefore the number is 
hot one half in proportion to the population of the 
two different places, which indicates fewer necessi- 
tous people by a half in Edinburgh; arguing, either 
that the inhabitants are more industrious and more 
easily maintained, or less exposed to losses and fluc- 
tuations. 

But the temptations held out to those who, in 
this manner, obtain possession of the property v of 
others to such an amount, and with so little rd$- 
ence to its value, combined with the natural pro- 
pensity of mankind to take advantage of the ne- 
cessities of their neighbours, long ago rendered 
legislative interference necessary in regulating the 
duties and interests of pawnbrokers. Besides, it was 
of great consequence to check the facilities with 
which stolen goods might be unpledged with, and 
sold by them. Omitting, however, the older enact- 
ments on these branches, wc shall limit ourselves to 
those of more recent date. 

By the 99th chapter, of 39th and 40 th George III., statutoiy 
it is provided, that for every pledge on wdiich a Kat#*s of 
sum, not exceeding two shillings and sixpence, shall Pawning, 
have been advanced, it shall be lawful to take one 
halfpenny per month, as interest and indemnification 
for' warehouse room ; one penny for five shillings ; 
three halfpence for seven shillings and sixpence; 
twopence for ten shillings ; and if the loan dots not 
exceed forty shillings, the pawnbroker may take at 
the rate of fourpencc for every kalendar month, in- 
cluding that which is current. For any sum exceed- 
ing forty shillings and not above ten pounds, he may 
take at the rate of threepence monthly per pound 
Sterling. But these sums, though apparently incon- 
siderable, are in fact high per centuges, and far sur- 
, passing the legal rate of interest. 

The pawner may redeem his goods within seven 
days after the expiry of the first month, without pay- 
ing any thing as interest to the pawnbroker on these 
seven days ; and also, if the goods are redeemed be- 
fore expiry of the first fourteen days of the second 
month, the profits or interest of one month and a 
half only are due. But if he fail to redeem them until 
after the lapse of these fourteen days of the second 
month, the pawnbroker may demand the profits of 
the whole second month ; and the like regulation is 
in force for every kalendar month subsequent. 

Should the sum advanced on the goods in pawn ex- 
ceed five shillings, it is enacted that a description of 
the pledge shall be entered in a book by the pawn- 
broker, and a note or ticket, an extract copy or dupli- 
cate of the same, be delivered gratis to the impledger. 

If the sum advanced be above five and under ten shill- 
ings, the pawnbroker is entitled to a halfpenny for 
this duplicate ; if above ten and under twenty, to one 
5 







» ***#• penny; and for a cojpjr of the entry of goodspawn- Il^cajj^SO, afte* 

ed for five pounds or more, fourptrifce may be takea^ ujf. ond^;. tiixmaupg the ftfdttof transportation, tor 
but nothing higher. Further, an^acdount of: the years, to jibe reset qf stolen goods : and by 

amount of profits shell be written on this!4ufdicate ' i statute pi ibe preceding year, it was made lawful 
when the goods are redeemed ; and pawnbrokers are for a pav^rdk<s*> or other dealer, his servants or 
bound always to produce their books when required* > agents, towhom bay goods should be ottered to be 
They must likewise exhibit a table of their profitti m . pawned, exchanged, or sold, which he suspected to 
conspicuous characters in the place where they ‘carry i pfc stolen, to setae and detain the person offering the 
on their business, and register their name and pro*, same, for the piurpqse of being examined by a jus- 
fession over their doors, under a penalty of ten ; tice, Who was empowered, if .be sawf:*ny reason to 
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Timo when Bv the seventeenth section of the statute, it is <te* 
Kiwim iI clared that all goods and chattels which are pawned 
be s Jkl" 1 ay or impledged, shall be deemed to be forfeited, aud 
may be sold at the expiration of a year, from the 
m date of pawning. But the irnpledgcr is, to a certain 
degree, protected by another clause, prohibiting 
pawnbrokers from purchasing goods in their own 
custody. If any guip aboVe ton shillings, and not . 
exceeding ten pounds, lias been lent* the goods” shall 
be sold by public auction after expiration of the year, 
under strict regulations in respect tb previous adver- 
tisement, and publication of catalogues, specifying, 
in addition to their description, the month in which 
they were impledged, us also the name and place of. 
abode of tiie pawnbroker. But it is provided that 
pictures, prints, books, bronzes, statues, busts, r CaTv- v 
ings in ivory and marble, cameos, intaglios, musical,; 
mathematical and philosophical instruments, and 
chinu, shall be sold only at four times in the year ; 
namely, the first Monday of January, April, July, 
and October, and on the following day if the num- 
ber of articles render it necessary. Thus the ini- 
•pledger may redeem his goods at any time within a 
year, on payment of the statutory profits on the 
money lent, but, on his failure, they may be sold. 
Should he give notice to the pawnbroker before the 
year closes, of his intention to redeem, the sale must 
be postponed until three months subsequent to its 
termination. When the sale has actually taken 
place, the pawnbroker is entitled to appropriate qjJy 
so much of the price received os shall cover hiS'tihPft'V 
advances, the statutory profits and costs, And' must 
puy the residue to the owner on demand, within 
three years, under high penalties in event of re* 
fusal. 

Enactments Pawnbrokers are prohibited from lending money 
to prevent to persons below twelve years of age, or to those 
Ab , “« and w j l0 are intoxicated ; nor may they receive any 
goods in pawn before eight in the morning, or after 
nine at night, between Michaelmas and -Lady-Day ; 
nor before seven in the morning and after ten at 
night, during the remainder of the year; but with 
some exceptions which the statutes explain. 

A great many enactments are comprised in the 
statute 39th and 40 th Geo. III., respecting the penal- 
ties of unlawfully pawning goods the property of 
another, and those of forging any notes or memo- 
randums regarding them ; likewise as to the appre- 
hension and punishment of persons offering goods to 
pawn who cannot give a good account of themselves. 
The facility with which loans might be obtained 
from pawnbrokers on stolen goods, had previously 
rendered it an object of anxiety with the Legisla- 
ture to detect offenders. Hence an act was passed 


Frauds. 


suppose that the' goods had been unlawfully obtain- 
ed, to commit' the persons offering the same to pri- 
son, for a period not exceeding six days. Never- 
theless all prohibitions are found ineffectual in prac- 
tice ; and although pawnbrokers, jn the metropolis, , 
are entitled to carry on their trsdo ottly on taking 
out an annual licence 6f L.lQ, and of L .5 if in any 
other part of the kingdom, nothing is liable to great- 
er. abuses* It is not uncommon for sharpers and 
swindlers to obtain such licences, and, taking advan- 
tage of the necessitous or unwary, to exercise' all 
possible deceptions on them. Such persons are in- 
variably the receivers of stolen goods, on which ad- 
vances are made without scruple, from well-knowing 
that no one will pvpr return to reclaim them ; ana, 
besides, the goods* may safely be sold, for the same 
reason, before tbi statutory petfod expires. With- 
out any regard to reputation pt integrity, it has 
proved so easy to be established a pawnbroker, that, 
it is alleged, persons confined to the hulks on the 
Thames have even been able to obtain licences to 
carnr on a trade in the very place of their, punishment. 

However lucrative the business of pawnbrokersEvils ioae- 
may be to those who follow it, doubts are entertained p^ble 
whether the toleration of them be not an evil to theJJJJ 11 Favtam 
public. They are, indeed, temporarily useful, to * 
persons in the most necessitous circumstances ; 
but as it is impossible, by any Leguriative inter- 
ference, to bring tfiem under that control which 
would be desirable, — as their interests are always at 
variance with the interests of their em{doyej^I*a^ 
as mankind».under the pressure of necessity, are re- 
strained by no sacrifice, in seeking momentary relief, 
ultimate considerations ore too often overlooked. 

Hence the first resort for aid frequently leads to a se- 
cond, and then to others successively, while the pro- 
perty originally impledged remains unredeemed, and 
all the rest belonging to the owner gradually diminish-' 
es, until he is left destitute. It is the poor and necessi- 
tous only who avail themselves of raising supplies on 
their goods, to ward off some impending evil* and it 
is surprising how low such transactions are carried. 

Nay, the statute itself illustrates the nature Of this 
miserable traffic more forcibly than could be done in 
other terms. It is enacted, that if, at the period 
of redeeming the goods impledged, there shall be a 
certain sum due of interest and profit, of which the 
lowest denomination Shall be a farthing, and the re- 
deemer “ shall not be able to produce and pay to the 
Pawnbroker a current farthing, which shall be to 
the satisfaction and liking of such person or persons 
as are to receive the same, but shall, in lieu thereof, 
tender to such person or persons to receive .the 
same, one halfpenny, in order to discharge the said 
remaining farthing so due, as aforesaid, the said 
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Broker Pan^rbk^W Pawnbrokers, his, terr or their ser* 
Rrowiiiip. v f^ or agent, to whom such tender of a halfpenny 
shall be made, shall, in exchange thereof, deliver un- 
to such person or persons so redeeming goods as 
aforesaid, one good and lawful farthing of the cur- 
rent coin of this kingdom, or, in default thereof, 
shall wholly abate the said remaining farthing from 
the total sum to be received” from the redeemer* 
But it is not ouly in the view of the indigent yield- 
ing to the pressure of necessity, in parting with their 
property for nn inconsiderable value, that, society 
suttcrs un injury. The thoughtless and depraved 
here find ready means of gratifying their propensi- 
ties, by the assistance of the pawnbroker's shop, and 
thousands part with their apparel and furniture for 
wlmt is, the next moment, wasted in intoxication. 
Besides, the facility of obtaining the reception of 
stolen goods, is attended with the most pernicious 
consequences, and the most powerful encouragement 
to theft. Notwithstanding the law anxiously endea- 
vours to secure property to its owners, by imposing 
penalties on those who offer it in pawn, and in ordaui- 
ing it to be restored by the paw nbroker, cases in- 
numerable may be figured, where the pawnbroker 
cannot discriminate what is the genuine properly of 
any individual in particular, and where it is not only 
difficult, but may prove impossible, to bring an of- 
fender to justice. In the present year ( 1817), an asso- 
ciation, more immediately resulting from the pressure 
of the times; has. been formed in Edinburgh, for the 
purpose of aiding those with advice and information 
who have dealings w'ith pawnbrokers. Its special ob- 
ject, we believe, is, to warn the ignorant of the laws 
under which their property is protected. , 

The banks called Savings* Banks may probably prove 
a beneficial substitute for resort to the pawnbroker. 
Sums amounting to a shilling and upwards are receiv- 
ed, and bear interest at 4 percent* when accumulated 
to twelve shillings; thus enabling the labourer, or 
mechanic, or artisan, to preserve the remnant of 
his weekly wages, and convert it to advantage. 
Loans, not exceeding L. 5, are made, free of inte- 
rest, to the necessitous under temporary pressure, 
whereby their little property may remain entire. 
Banks of this description are, at the present mo- 
ment, rapidly disseminating throughout the different 
lmnshcs and towns of Scotland, and their outset has 
been attended with one decided benefit, in diminish- 
ing the resort to alehouses, where the earnings of la- 
bour, too small to fonn an object for preservation, 
quickly disappeared. In some tow ns of Ituly we have 
understood the re arc chui ltuble institutions of a mixi d 
i nature between pawnbroking and banking. There, 

an advance seems to be made on goods unpledged 
at a certain rate of interest by some, and by others 
money is received and returned, with 7 per cent,* at 
the termination of a year. The transactions of these 
institutions, however, are not completely explained, 
cither as to the security given or the advantage de- 
rived. # t (s.) 

BRONZING. A combination of metals which 
lias received the name ut bronze w as employed by 
the ancients in the lubrication of different utensils, 
and in casting busts, statues, and other subjects, 
cither larger or smaller than life. The Egyptians, 
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Greeks, and Romans, nations which subsisted long Bronzing, 
and were familiar with the most refined state of the ' 
arts, used this compound metal in the greater part 
of the decorations of those magnificent temples 
and- palaces, whose ruins only have remained to 
. later eras. But amidst the general wreck there are 
Still some fragments preserved, which indicate the 
perfection which was attained in the employment of 
bronze. The wealth of some ancient cities was esti- 
mated by the number of their brazen statues ; and 
Delphos, Athens, and Rhodes, are reported to have 
each possessed three thousand. Some distinguished 
Romans adorned the public edifices of their city in this 
manner ; and so strong a propensity was excited for 
multiplying such works, that an observation became 
current, that, “ in Rome, the people of brass were not 
less numerous thaq the Roman people/* It has been 
remarked, that the works which we now execute in 
iron or steel were little known to the ancients ; that 
llieir arms and armour were usually of brass, or the 
compound now alluded to ; and a set of surgeons’ in- 
struments consisting entirely of bronze was found 
not long ago at Pompeii. 

Bronze is extremely hard, sonorous, more brittle 
than brass, and more fusible than copper, from 
which, and its not being liable to tarnish, it is pecu- 
liarly adapted for casts of statues. Various nations have 
compounded the metals employed in different pro- 
portions. The Egyptians are said to have taken 
two- thirds brass and one-third copper. According 
to Pliny, the bronze of the Grecians was formed in 
the same wdy, with the addition of one-tenth part 
of Jead and a twentieth of silver; which proportions 
were adopted by the Romans. Jn modern times} 1 
bronze is generally composed of two-thirds of cop- 
per and one- third of brass, and sometimes small 
quantities of lead and zinc have been added. These 
latter render the cast more compact and brilliant; 
and the combination of differ ent substances occasions 
the readier fusibility of the whole than when sepa- 
rate- The ancient bronzes, however, present a dif- 
ference in uppcarance and composition from those 
execute d by the moderns, and the fact is ascertained 
in respect to the metallic proportions bj' skilful che- 
mists on analysis. An illustration of this fact is 
sometimes given in the four celebrated horses of 
bronze, supposed to be the work of Lvsij pus, a (neck 
artist; which were brought from Venice , by command 
of Bonaparte, to the Thuiik.ns at Palis. 

The casting of bronze statues is a nice and diffi- 
cult art, requiring long experience and the judicious 
management of a great apparatus. An exact model 
must be made of the subject to be cast, and nicely 
coated over with wax not less than an inch thick, 
on which the artist works the impression meant to 
be' taken. A mould is then formed, consisting of 
several hollow pieces of wood or otlur resisting sub- 
stance, filled with a mixiure of clay and seed which 
is applied to the model, in order that its outline may 
be received. The mould being united t<gethei,is 
perforated by a number of channels, and the melted 
metul being discharged from a furnace b\ means of 
these into the interior, thus produces the cast \\ hen 
cold, the external covei ing is taken off, Hnd the sub- 
jects appear as if covered with spines, which are the 
10 
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feroMiu* channels filled with metal ; they are removed by saw*, 
files, and chisels, aad any imperfections on the s«r- 
face being corrected, the whole is completed. But 
this in detail is a tedious, laborious and expensive 
process; and the difficulty of producing beautiful 
works in bronze, conspires to give them a high value 
in the estimation of the lovers of the arts. In ge- 
neral, the natural colour of the composition remauis 
unaltered, and with the lapse of time, tends to black, 
or particular shades of green; but some artists 
render it black artificially, or give it a green colour 
from the first. It is the delicacy of the workman- 
ship, however, that constitutes the value of bronzes, 
not the colour, because it is the former alone which 
constitutes the difficulty, and calls for the skill of the 
artist. Colossal figures are sometimes obtained in 
• bronze ; but more usually, when of very large dimen- 
sions, they are formed by the union of several pieces* 
and are hollow within ; as is also the case with some 
of those of smaller size. Considerable premiums 
have been offered by the Society for ike Encourage* 
meat of Arts, for promoting the execution of bronze 
figures in England, but few have been claimed. 
Nevertheless, British artists have produced several 
very creditable works, if we take the low condition 
of sculpture in view ; but either from want of skill 
or practice, neither the bronzes of this Island nor of, 
the Continent rival the masterpieces of antiquity. 
Perhaps it is only the best specimens which are pre- 
served, and many of inferior note have been allowed 
to decay, or cease to attract attention ; and in this 
way wc may partly account for our own inferiority. 
rl 0 f The substances on which bronzing is employed 

lou/ing. .are either metals, wood, ivory, clay, or plaster ; but 
more general preference is given to wood or plaster. 
The colours are of various shades and intensity; their 
composition and application being in a great mea- 
sure arbitrary, according to the will of the artist. 
This art is nothing hut a species of painting, far from 
the most delicate kind ; and, when applied to plaster 
figures, may be done either with or without cement, 
the latter rendering it more durable. One principal 
ingredient in bronzing is gold-powder, for the prepa- 
ration of which the following receipt is given. A 
quantity of leaf-gold is ground with virgin honey on 
a stone, uniil the texture of the leaves be complete- 
ly broken, and their parts divided to the most mi- 
nute degree. The mixture of gold and honey is 
then removed from the stone, and put into a basin 
of water, whereby the honey may be melted, and 
the gold freed from it ; and the basin is allowed to 
stand at rest until the gold subsides. When it does 
so, the water is poured off, and fresh quantities are 
added, until the honey be entirely washed away ; 
after which, the gold is put in paper, and dried for 
use. This is the true gold powder ; besides which, 
there is another, called German gold, in common 
use ; and uho a third, called an rum mosaicum or 
musicum, greatly employed in bronzing, and is thus 
prepared. A pound of tin, seven ounces of flour of* 
sulphur, half a pound of purified quicksilver, and the 
same quantity of sal ammoniac, are taken as the ne- 
cessary ingredients. The tin being melted in a cru- 
cible, the quicksilver is added to it.; and, when this 
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mixture is cold, it is reduced to powder, and ground ’ ^ 

with the sal ammoniac and sulphur until the whole i 

bje'’ fhdrpughly mtxed. They are then to be cal- J 
* cuted in a mattress, and the sublimation of the other * 

ingredients leaves, the tin converted into the ourttm 
mosaicum, which is found at the bottom of the gla>s 
like a mass of bright flaky gold-powder. Should any 
.black or discoloured particles appear, they .must be 
’removed: The sal ammoniac used here must be 
very white and cleain> and the mercury. quite pure, 
and unadulterated with lead. These, colours are 
commonly employed in bronzing; but wheri a shade 
more of a rod, resembling copper, is required, it can 
easily be obtained* by grinding a very small quantity 
of red lead along with them. Copper powder may 
be procured by dissolving filings dr Mips of that me- 
tal with nitrous acid in a receiver; . When the acid 
is saturated, the slips are to he removed ; or, if filings 
be employed, the solution is to be poured off from 
what remains undissolved. Small iron bars arc then 
put in, which will precipitate the copper from the 
saturated acid, in a powder of the peculiar uppear- 
ance and colour of copper; and the liquid being 
poured frorn the powder, this is to bo washed clean off 
the crystals by repeated levigations, In addition to 
these compounds, we may name gold size, which is 
t of particular use in bronzing* and several other 
branches of the arts. This is prepared from a pound 
oflihsced-oil, with four ounces of gum animi. The 
latter is gradually supplied in powder to the oil, 
while boiling, and it is necessary that it should be 
stirred with every successive dose, until the whole 
be dissolved and incorporated with the oil. The 
mixture is still allowed to continue boiling, until a 
small quantity, when taken out, appears of a thicker 
consistence than tar, and the whole being then strain- 
ed through a coarse cloth, is put aside. When used, 
it must be ground with as much vermillion as will 
render it opaque, and, at the same time, diluted 
with such a quantity of oil of turpentine as will * 
bring it to a proper consistence for working freely 
with the pencil. 

In regard to tho operation of bronzing itself, if a 
cement is to be used, tlie powders now described 
may be mixed with strong gum water or isinglass, 
ami laid on the subject with a brush pr pencil ; in 
doing which, some artists recommend beginning at 
the bottom, and proceeding upwards. 13y a different 
process, gold size, prepared with a due proportion of 
turpentine, may be taken, and the subject covered , ,«* 

with it ; then being allowed to dry very nearly, but 
siiil preserving a certain clamminess, a piece of soft 
leather wrapped round the finger is dipped in the 
powder, and rubbed over the work ; or, what is 
judged preferable, it may be spread with 4 soft 
camel-hair pencil. The whole, now covered, must 
be left to dry, and the loose powder then cleared 
away by a hair pencil also. Here the principal 
nicety consists in ascertaining the proper period of 
dryness for applying the powder, as much of the 
effect depends on it. But this method of bronzing is 
esteemed better, because the gold size binds the 
powders to the ground, without any hazard of their 
scaling or rubbing off*, which sometimes happens 
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Blowing when ttwn tr winglas* are employed. The precise 
Brewm *”rt<>^Sran*itig is regtilitted by taste.; and;- thdeed, 
perceptible difference appears both in an* 

. cientand modern statues, resulting either from age 
or the metallic proportions. 

• Bronzing on wood may be effected by a parti* 
cular process, somewhat varying from the general 
rules, Prussian blue, patent yellow, raw umber, 
■ lamp-black, and pipe-clay, are ground separately, 
with water, on a stone, and as much of them as 
. will make a good colour put into a small vessel 
three-fourths lull of size, not quite so strong as 
what is called Clean Size in gilding. This mix- 
ture is found to succeed best on using about half 
as much more pipe-clay as of the rest ; but this 
depends on taste and fancy in preferring a peculiar 
tint. The wood being previously cleaned and smooth- 
ed, and coated with a mixture of clean size and 
lamp-black, receives a new coating with the preced- 
ing ingredients, twice successively, having allowed 
the first to dry ; afterwards the bronze-powder » to 
be laid on with a pencil, and the whole burnished or 
cleaned anew, observing to repair the parts which may 
be injured by this operation. Next,, the wi>rk must 
be coated over with a thin lather of Castile soap, 
which will take off the glare of the burnishing, and 
afterwards carefully rubbed with a woollen cloth. 
The gangrenous appearance of the cavities is effect- 
ed by slightly wetting them with a camel-hair pencil 
dipped in the lather, and then sprinkling them with 
a little dust of verditer gum. The superfluous pow- 
der mAy be rubbed off when dry. 

In bronzjng iron, the subject should be heated to 
a greater degree than the hand can bear, and Ger- 
man gold, mixed with a email quantity of spirit of 
wine varnish, spread over it with a pencil. Should 
the iron l>e already polished, it is necessary to heat 
it well and moisten it with a linen rag wot ‘in vinegar, 
on purpose to obscure the glare, that the bronze- 
powder may be sufficiently incorporated with the 
surface. There are other methods of accomplishing 
. th© flfmt© object, a* by employing some coloured 
mordant, when the iron is not to be exposed to heat, 
and spreading the bronze over the mordant, when 
half dry, with a pencil. 

Bronze is injured by humidity ; and it is said not 
to preserve its proper quality beyond fen years ; but 
it may be renewed, in which case the subject must 
be completely cleaned. 

There is an analogous method of silvering casts of 
plaster of Paris, *ttnd other substances, which is also 
called . Bronzing, and conducted after the manner 
above described, but it is not in general repute. 

Conjectures have been entertained, that artists 
originally resorted to bronzing solely for the purpose 
of correcting the glare of colours ; but this is ex- 
ceedingly improbable, and it is certainty unnecessa- 
ry to seek farther than the inducement of easily 
imitating metallic figures esteemed by the curious. 
This a£t has, of late year$< come into very general 
( Bfe, and has received many improvements. (s.) 

BliOS&ES (Charles pe)*, first President of th© 
Parliament of Burgundy, was born at Dijon, ou 
the 17th of February 1709. He studied law, with 


a view to th© magistracy, but without neglecting Brews,' 
literature and the sciences, to which he discover- S-P V^ 
ed an early and decided attachment. IJis study 
of the Roman history excited in him a strong de- 
sire to visit Italy, which he accordingly traversed 
in 1739, in company with his friend M. De Sainte- 
Paiaye, On his return to France, he published 
his JLettree eur Vet at Actuel de la Ville Souterniine 
d' liercidaneuw, Dijon, 1750, 8vo,— the first work 
which had appeared upon that interesting subject. 

A Collection of Letters, written during his Italian 
tour, entitled Lettres Hitforique el Critique , in 3 vols. 

8vo, was published at Paris after his death without the 
consent of his family. In 1 760. he published a disser- 
tation Sur le Cuke dee Dicux Fetiches, 12mo, which 
was afterwards inserted In the Encyclopedic Metho- 
dique. At the solicitation of his friend Bufibn, De- 
Brosseg undertook bis Uistoire dee Navigations aux 
Torres Austrdlet which was published in 1750, % 
vols. ©to, with maps, by Robert de Vaugondy. It 
was in this work that De Brasses first laid down the 
geographical divisions of Australasia and Polynesia, 
which were afterwards adopted by Pinkerton, and 
succeeding geographers. In 17f>5 appeared his 
Traite de la formation Mechanique des Lavgucs ; 
a work distinguished by much research, and con- 
taining many ingenious hypotheses ; but, at the same 
time, marked by that love of theory which is so apt 
to imbue the cultivators of etymological science. 

De Brosses had been occupied, during a great 
part of his life, in making a translation of Sallust, 
and in attempting to supply the chasms in that cele- 
brated historian. At length, in 1777, he published 
VHistoirf du 7e Siecle de la llepnblique Romaine . S 
vo is, 4to # — a work which w ould probably have met 
-with great success, had the style corresponded with 
the interest of the subject, and with the author's 
historical sagacity, and depth of research. To the 
history is prefixed a learned life of Sallust, which 
was reprinted at the commencement of the transla- 
tion of that historian by De Lainalle. After the 
death of De Brasses, 'a Supplement was added to this 
work, from Ids MSS. containing the various read- 
ings, fragments, and ©ri Index of the authors from 
whom they are taken. This Supplement, which 
should be placed at the end of the third volume, is 
wanting in some copies. 

These literary occupations did not prevent De 
Brosscs from discharging with ability his official du- 
ties, nor from' carrying on a constant and extensive 
correspondence with the most distinguished literary 
characters of his time. During the leisure afforded 
him by the suspension of the Parliaments, in the 
year 1771, he applied himself with greater vigour to 
literature. In 1758; he succeeded the Marquis de 
Coumont in the Academic de Belles Lettres ; but 
was never admitted a member of the French Acade- 
my, in consequence, it i$ said, of the opposition of 
Voltaire, who entertained a dislike to him. 

Do Brasses died on tho 7th of May 1777. He 
was a map no less distinguished for ease and vivaci- 
ty in the general intercourse of society, than for th© 

©Xtent and variety . of his literary attainments. Be- 
ipea the works w© have already mentioned, ho wrote 
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*' Brotscs several memoirs and dissertations in the collections 
II • of the Academy of Inscriptions, and in those of the 

BroiKsonct. ^ cfl( i en iy 0 f l)jjon. ' He also contrih. .ed a number 
of articles to tne Dictionnaire Micgclupediyue, on 
the subjects of Grammar, Etymology, Music, &c. 
and he left behind him several MSS. which were 
unfortunately lost during die Revolution. See the 
Biographie Universeile . (if.) 

BROUSSONET (Pierre Marie Auguste], a 
distinguished French Naturalist, born at Montpellier, 
February 23, 176*1. His father was a respectable 
schoolmaster iu that town, who, perceiving the avidity 
with which he received instruction of every kind, took 
pains to store his mind with knowledge at an early 
age. It appears from his writings that he was at 
first educated for the medical profession. The opi- 
• nion entertained in the university of the success with 
which he pursued his studies, was proved by his be- 
ing appointed to fill a Professor’s chair when he was 
only eighteen years of age. So great, indeed, was 
the reputation he had acquired, that when he offer- 
ed himself as candidate, a few years after, for a seat 
in the Academy of Sciences, he was elected a mem- 
ber by an unanimous vote ; a circumstance which had 
hitherto been without example since the foundation 
of that learned body. Botany seems to have been 
the science to which he was at first chiefly devoted ; 
and he laboured with much zeal to establish the 
system of Linnceus in France. In pursuit of this 
great object, and with a view of extending his know- 
ledge of the science, he visited Paris, and studied 
every museum and collection from which he could 
derive instruction in the different branches of natu- 
ral history. lie next came to England, where he 
was admitted, in 1782, an Honorary Member of the 
Jtoyal Society. It was also at this period that he 
published his work on Fishes, describing the most 
rare species of this class of animals, under the title 
of Ichlhyotogia, sistens Piscium Description cs it 
J cones. London. On his return to Paris, he was ap- 
pointed perpetual Secretary to the Society of Agri- 
culture, an office which the Intcndunt Bcrthicr de 
Sauvigny purposely resigned, that it might be filled 
by Broussonet. 

A life thus dedicated to the pursuits of science, 
was not likely to he chequered by uny remarkable 
vicissitude. But the Revolution, which soon broke 
out in France, and for a long time unhinged all the 
ordinary relations of society, had already involved in 
its vortex, not only the ambitious and the turbulent 
spirits of the nation, but also the peaceful votaries 
of science. In 178J), he was nominated a Member 
of the Electoral College of Paris, an office which 
required him to serve as Magistrate, whenever his 
colleagues were in need of assistance in the exercise 
of their functions. On the first day when he was 
called upon this duty, cs he was proceeding to the 
Hotel de Ville, he had the misfortune to see his 
friend and protector, Bcrthier, barbarously murder- 
ed by the populace. His own life was frequently ex- 
posed to great danger during the tumults that en- 
sued, and when he had the charge of superintend- 
ing the supply of provisions for the capital. In 1791, 
he had a scat in the Legislative Assembly ; but, dis- 
gusted with politics, he quitted Paris the year fol- 
xoi. n. PART II. 
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lowing, and repaired to his native city. Persecution Biow^oiteif' 
followed him in his retreat, and he was glad to effect 8 
his escape to Madrid, after encountering many dan- ,Jr, **«* 
gers. But though well received and liberally assist- 
ed by the Literati of that city, the malignity of the 
French emigrants, who could not pardon his having 
held any office under the Revolutionary Government, 
still pursued him, and drove him from Spain, and 
afterwards from Lisbon, where he had sought ano- 
ther asylum. He at last went out as physician to an 
embassy which the United Stutes sent to the Empe- 
ror of Morocco. lie was furnished with the means 
of equipping himself by the generous assistance of 
Sir Joseph Banks, who, informed of his distresses, 
nobly sent him a credit for L, 1000. After re- 
siding for some time at Morocco; during which he 
lost no opportunity of pursuing his favourite science, 
he. obtaiued from the French Directory permission 
to return to France; and he was appointed by them 
Consul at the Canaries, in which capacity he resid- 
ed for two years at Tencriflb. On his return, in 1 796 *, 
he was chosen Member of the Institute, and was re- 
instated in his botanical Professorship at Montpellier, 
with the direction of the botanical garden. He was 
afterwards elected a Member of the Legislative 
Body, and died of apoplexy, July 27, 1807. France 
is indebted to him for the introduction of the Meri- 
no sheep and Angola goats. 

Besides the work on fishes, already noticed, the 
following are his principal productions: l. Varus 
posit iones circa re&ptrationem , Montpellier, 1788. 2. 

Essai sttr PHistoire natu relh; de quel (pics espcces de 
Moines , dec rite <1 lu mmtierc de Linnce , 8vo. 1781, 
which is a translation of a Latin Satire on the monks, 
tho original of which appeared in Germany in 1788. 

3. Ann re r urate,* on Calcndricr J 1* usage dcs Cult ha - 
ictus, in 2 vols. l2mo. Paris, 1787-8. 4. Notes . 

pour servir a ihistvire dc VEcole de Medeci\ic de Mont - 
pellier pendant I'an VI. Svo. Montpellier, 1795- He 
was also a conductor, conjointly with Parmcntier, 

Dubois, and Lefebure, of La feu illcdit Cultivateur , in 
8 vols. 4to, published in 1788, and the following 
years. (w.) 

B RUCKER (James), Theologian, Historian, 

Philologcr, and Biographer, was born at Augs- 
burgh on the 22d of January 1 6<)6. His father, who 
was a respectable burgher, destined him for the 
church, and his own inclinations according with his 
father’s wishes, lie was sent, at the usual age, to pur- 
sue his studies in the University of Jena. Here ho 
took the degree of Master of Arts in 1718 ; and in 
the following year he published his Tcntamen Intro - 
ductionis in HUtoriam doclrincc dc Idcis , in 4to ; a 
work which, having afterwards amplified and com- 
pleted, he republished under the title of Historia 
Philosophic a doctrince dc Ideis, at Augsburgh in 1728. 
lie returned to his native city in 1720; but here his 
merit having attracted envy rather than recompcnre, 
he was induced to accept of the office of Parish Mi- 
nister of Kaufbevern in 1724. In the same year 
he published a memoir, I)e Vita et Script is CL 
Elingeri , A tigs. 8vo. His reputation having been 
at length established by these learned works, in 
1731 he was elected a Member of the Academy of 
Sciences of Berlin, and soon thereafter he was iu- 
3 % 
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Bruch or. vited to Augsburgh to fill the honourable situation of 
Pastor, and senior Minister of the cluuch of St UU 
ric. lie published, in the same year, three disser- 
tations relating to the history of philosophy, under 
the title of Qtium Yindvlicum , sire Mcletcmatum 
i listorico-jjh iln.s oph iconi m triga, Augsburgh, !731» 
8vo. Besides several smaller dissertations on Bio~ 
graph} / and Literary History , printed at different 
timesj and which he afterwards collected in his Mis - 
ccllanea , he published at Ulin, in 17i>7> Neue Zu - 
saclzc vcrschit’dner Vcrmchrungtn , Sic, lu den knrtzen 
Frugal am dvr Philosophischcn historic t 7 vols. 12 mo. 
This work, being a history of philosophy in question 
and answer, contains many details, especially in the 
department of literary history, which he has chosen 
to omit in his greater work on the same subject. 
He was forced, by the booksellers, in opposition to 
his own opinion, to adopt the erotemalic method, 
which at that time had been rendered popular by 
the writings of Hubner and Kambach. 

In 1741, at Leipsic, appeared the first volume of 
his great work, I list aria Critica Philosophic? % a mun - 
di incunabulis ad nostrum usque datum deduct a . Four 
other ponderous quartos, completing the first edition 
of this elaborate history, followed in 1744. Such 
was the success of this publication, that the fivst irn- 
iression, consisting of four thousand copies, wus ex- 
lau.sted in twenty-three years, when a new and more 
perfect edition, the, consummation of the labours of 
half a century devoted to the history of philosophy, 
was in 17^7 given to the world in six volumes quarto. 
The sixth volume, consisting entirely of supplement 
and corrections, is applicable to the first as well as 
to the second edition. Of the merits of this work, 
we shall speak in the sequel. 

His attention, however,- was not wholly occupied 
by this stupendous undertaking : the following books 
would of themselves have been sufficient to exhaust the 
industry of any ordinary author. Pinacothcca Scrip - 
torum nostra date Uteris illustrtum , &c. Augsburgh, 
1741-55, folio, in five decads. FJircn Tempel der 
Deutschen Gclehr samkeit in welschen die Bildnisse 
gelchrter Maenner unter den Deutschen aus dem 
XV, XVI . and XV 1L Jahrhundcrt aufgcstcllct> und 
ihre Gcschichtc, Sic . outworfen sind 9 Augsburgh, 
1747-49, 4to, five dccud6: Institutiones Histories’ 
Philosophic tr f Leipsic, 1747, 8vo, a second edition, 
ibid. 1756’; and a third has been published since 
Brucker*s death, with a continuation by Professor 
Born of Leipsic, in 1790 2 Miscellanea Histories 
Philosophic^ Literarice critica olim sparsim edita 
nunc uno fasce collecta, Augsburgh, 1748, Svo : 
Erste A nfa ngsgru nde der Philosophischcn Gcs- 
chichtc 7 uls ein Auszug seiner grossern Werke. 
Zvieyte Ausgabe , Ulm. 1751, 8vo. He likewise 
superintended and corrected an edition of Luther’s 
translation of the Old and New Testament , with a 
Commentary extracted fVom the writings of the Eng- 
lish Theologians, Leipsic, 1758-70, folio, six parts. 
His death ensued before this work was finished, 
which has since been accomplished by Teller. He 
died at Augsburgh in 1770 ; and he may be added 
to the catalogue of Huetius, to prove that literary 
labour is not incompatible with sound health and 
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longevity. See Saxii Onomasticon^Biographie Uni - Brucker. * 
vcrsellc . — Gesner a Isagoge. v 

It is only by his writings on the history of Philo- 
sophy that Brucker is now known in the literature of 
Europe. In this study, his great work forms an import- 
ant wra, and even at the present day it is the most 
extensive and elaborate upon the subject. It is, 
however, a work of which the defects are great, and 
its errors have been important in their consequences, 
in proportion to the authority it |ias acquired. We 
shall, therefore, hazard a few general observations on 
tl*j defects which chiefly detract from the perfec- 
tion and utility of the Critical History of Philo - 
sophy . 

If Brucker had carried into this study a penetra- 
tion equal to his diligence ; and hud his general com- 
prehension of the scope and nature of the subject 
been correspondent to the elaborate minuteness of 
his details : he would have left us a work which 
might have had some pretensions to be considered 
as a rational history of human opinion. He lived, 
however, at a period when these different qualities 
were only beginning to be conjoined ; and when as 
yet the history of Philosophy had been written 
merely as a chronicle of the passing theories of in- 
dividuals and sects. To give to the science of his- 
tory a regular and connected form, and to arrange 
the narrative of successive events, und still more of 
successive opinions, according to the relation they 
bear to principles of established influence, w r as an at- 
tempt of which few in that age had any conception, 
and of which Brucker certainly had none. In civil 
history, it was then believed, that the historian had 
fulfilled all the duties of his office, it he strung to- 
gether the events which were known, or believed to 
have occurred, in good language, and garnished them 
occasionally by a few general reflections on the ab- 
solute motives of human action. A very different 
notion is now held of the functions of the historian. 

He who at present attempts to write the history of 
any country, must reflect before he begin, what 
were the chief occurrences in that history, and what 
were the revolutions which the mauners and consti- 
tution of that particular nation have undergone. He 
must bear with him, from the commencement to the 
conclusion of Ins labours, u constant impression that 
every occurrence should be more or less considered, 
not only as it took place, and as it bore an influence 
on contemporary affairs, but as it may remotely have 
contributed to the events, and the opinions, and the 
character of succeeding times. But if this be true 
in regard to the histories of particular nations, it is 
evident, that by how much the traces of opinions are 
more light and evanescent than those of events, — by 
how much the speculations of philosophers, whose 
writings have either perished or come down to us 
mutilated and obscure, are more difficult to be appre- 
ciated in their causes, and connections, and conse- 
quences, than the actions of warriors and statesmen ; 
by so much the more is it necessary in philosophi- 
cal than in civil history, to combine reasoning with 
erudition, and to substitute the researches of the 
philosopher for the details of the chronicler. History 
and philosophy are two different things ; and he who 
11 
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Brucker. would write the history of philosophy must excel in ledge of the tongue, would make us suspect that he 
both. Bacon had long ago required this union, and was in the habit of relying on the treacherous aid of 
had pointed out the manner in whic\ the historian translations. In short, if we knew nothing more of 
of literature should endeavour to establish those the ancient philosophers than what we acquire from 
principles of connection, which constitute the soul Brucker, we should.be often obliged to attribute to 
and charm of such a history ; how by detecting the them opinions, so obscure or so absurd, that we must 
union of effects and causes, he might be enabled to either believe ourselves wrong in the interpretation, 
determine the circumstances favourable or adverse or be unable f& comprehend the cause of all the ad- 
to the sciences ; and how, in short, by a species of miration and reverence they have received, 
enchantment, he might evoke the literary genius of He has discovered little skill in his analyses of 
each different age. The fulfilment of this plan was, the different Systems of Philosophy ; and the con- 
however, far beyond the capacity of Brucker ; and fusion of what is essential and principal with what 
was an undertaking of which he had even no con- is accidental and subordinate, clearly evinces, that 
ception. Better qualified by nature and education these abridgments were thrown together while ac- 
for amassing than arranging materials, he devoted q airing, in detail, a knowledge expressly for die pur- 
his principal attention to a confused compilation of pose, instead of being the consummation of a long 
• facts, leaving to others their application, the dis- and familiar meditation on the subjects in all their 
co very of their mutual connections, and the forma- modifications and dependencies. He has dwelt with 
tion of the scattered fragments into a whole. the most irksome minuteness on every unimportant 

The merit of his great work consist^. entirely in and doubtful circumstance in the lives of the Philo- 
the ample collection of materials. The readet who sophers ; but he lias too often overlooked the parti- 
would extract any rational view of the progress of cular and general causes that produced an influence 
opinion, must peruse it with a perpetual commenta- on the destinies of their philosophy. The aphoristic 
ry of Iiis own thoughts. He will find no assistance method which he has adopted, prevents him from 
from his author, in forming any general views, or in following a consecutive argument throughout its va- 
t racing the mutual dependencies of the different rious windings. The most convincing reasoning, in 
parts of the subject. Brucker has discovered the his hands, loses much of its demonstration and beau- 
fountains of history ; but he has made us drink of ty ; and every ingenious paradox comes forth from 
them without purifying the draught. Even in this his alembic a mere caput mortnum , — a residue from 
respect, his merit has been greatly overrated. Vast which every finer principle has been expelled. Where 
as is the body of materials which he has collect- the genius of the Philosopher is discovered more in 
ed, we are always missing those very things which the exposition and defence, than in the original se- 
we might reasonably have expected would have lection and intrinsic stubility of his tenets, Brucker 
been the first objects of a rational inquirer, and we has not found the art of doing Justice both to the 
are continually disappointed of the information we Philosopher and his opinions, or in conveying to the 
are most anxious to acquire. The idle and slavish reader any conception of the general value of the 
attention which he has bestowed on previous com- original. This last defect, it must,- however, be ac- 
pilers, has frequently diverted him from the study of knovlcdgcd, is, more or less, inseparable from every 
the original authors themselves. Quoting the pas- abstract of opinions, where it is always necessary to 
sages of the ancients from others, or trusting, per- separate, in some degree, what is essential to the 

haps, to the reference of an index, he has frequently subject from what is peculiar to the man. He has 

overlooked those very testimonies which could have relieved the sterility of his analyses by none of the 
given us the most authentic knowledge of the elegancies of which the subject was susceptible, 
opinions or characters of ages and individuals. He Without any pretension to purity, his diction is de- 

has often presented the authorities he has adduced, fective even in precision ; and his sentences, at all 

mutilated or misapplied ; and this either from not times void of harmony and grace, are abrupt, and 
having sufficiently studied these passages in their often intricate in their structure, 
general connection with the system they illustrate, or The person, therefore, who would attempt to write 
from having been unable to withdraw them from the a history of Philosophy, without the imperfections 
obscurity in which they were involved. He has of that of Brucker, must draw from obscurity many 
shown no critical sagacity in distinguishing the important facts hitherto omitted ; he must arrange 
spurious from the authentic, or in balancing the and combine these in a more pcrspicuous'order ; and, 
comparative weight of his authorities. He has fre- above all, he must review the opinions he shall thus 
quently transcribed, where he ought to have explain- relate and methodise with a more accurate criticism, 
ed, the words of the original authors ; and, without He ought not to write of Peripatetics like a disciple 
taking into account the different value of the same of Aristotle, of Platonists like a pupil of Proclus, 
term in different nations and ages, he has left us to nor of the doctrines of the Porch like a follower of 
apply a doubtful or erroneous meaning to words Zeno. Still less must he compare the tenets of one 

which might, have been easily rendered by other ex- sect by the principles of another ; or endeavour to 

pressions, and to suppose a distinction in the sense, estimate doctrines, dubious in themselves, by refer- 
where there only existed a difference in the Ian- ence to a standard equally arbitrary and contingent, 
guugc. The glaring errors, even, which occasionally He must place himself, to use the language of Lu- 
occur in his expositions <;f the Grecian philosophy, cretius, upon the highest pinnacle of the temple of 

while they are inconsistent with any critical know- science, from whence he may look calmly back, ami 
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B nicker, compare and study the doctrines of all these de- 
parted sages, without being himself involved in the 
partialities of particular sects or opinious, — 

Di'fyiccrc unde queat tiling, passimquc vidcre. 

Enure, at que vinm pat ant t in quart x mi. 

He must honour the genius of all alike; ancl believe 
that ull are deserving of commendation, although 
nil arc more or less subject to error. He ought, in 
short, to he a Philosopher superior even to the pre- 
judices of philosophy. 

If we take a survey of what has been attempted 
since the death of Bruckcr, in accomplishing a more 
perfect history of philosophy, we shall find that more 
has been done in illustrating the philosophical tenets 
of particular sects, or the progress of particular por- 
tions of science, than in giving a comprehensive view 
of the general history of thought. In France, in 
Italy, and in our own country, those who have la- 
boured in this work, far front being able to correct 
the errors of Bruckcr, have, in general, through de- 
fect of erudition, been wholly indebted to his indus- 
try lor their materials, and been content to rely on 
his accuracy witli more than Pythagorean faith. If 
we except some ingenious speculations, which are 
more of the nature of philosophical essays on the 
history of philosophy, and which endeavour rather 
to illustrate the general spirit, than to detail the par- 
ticular opinions of the philosophers, there is nothing 
valuable on this subject to be found in the literature 
of these countries. Among the learned of his own 
country, Bruckcr has never enjoyed a very distin- 
guished reputation ; and the Germans, while they 
were the most capable of discovering his defects, 
have had the honour of most sedulously and suc- 
cessfully endeavouring to supply them. We are in- 
debted to them, especially, for many valuable treatises 
on the history of particular portions of philosophy, 
in which we find, at length, a profound reasoning 
united to an extensive and original erudition. The 
works of Meiners, Fulleborn, Tiedrnann, and perhaps 
Buhlc, deserve especially to be distinguished. An 
undertaking, however, which, from thu extent of its 
plan, ns well as the ability of its execution, claims 
particular notice, is the History of Philosophy , by 
Professor Tenncmun of Jena. This work, as far as 
it is completed, affords u* the; most accurate, the 
most minute, and the most rational view we yet pos- 
sess, of the different systems of philosophy, in their 
intrinsic and relative bearings. The author has not 
only given us a minute analysis of each system, the 
result of a profound and familiar study of the origi- 
nal Philosopher, but lie has also displayed to us his 
philosophy, divested ol* its peculiarities, and compar- 
ed with others by a general and impartial review. 
The main defect of this work, at least in reference to 
readers not German, is, that, like Buhlc and the other 
disciples of Kant, he has taken the Critical philoso- 
phy as the vantage-ground from whence to make h is 
survey of all former systems. Thus the continual refe- 
rence to the peculiar doctrines of the school of Kant, 
and the adoption of its language, render it fre- 
quently impossible for those who have not studied 
the dark works of this modern Heraclitus, to under- 
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stand the stricture* of Texmeman on the systems even Anieker 
of Aristotle or Plato. (kk.) u - * 

Bit Y A NT (Jacob), a profound scholar, mytho- r * ant# 
logist, and sacred historian, born at Plymouth in 1715. 

His father had a place in the Customs, and was af- 
terwards stationed in Kent, where his son was first 
sent to u provincial school, from which he was re- 
moved to Kton. Here he appears to have remained 
till 17J6* the date of his election to King’s College, 

Cambridge, and he took his degrees of Bachelor and 
Master of Arts in 1710 and 17*M» He returned to 
Kton in the capacity of private tutor to the late 
Duke of Marlborough, then Marquis of Blandford ; 
and the good taste which his pupil showed through 
life, in the protection of the fine arts, und in tin* pur- 
suit of science, sufficiently demonstrated the benefi- 
cial influence of his instructor's example. In 17 Mi, 
he went to the Continent as Private Secretary to the 
Duke of Marlborough, then Master-General c>» the 
Ordnance, .^nd Commander in Chief of the forces in 
Germany ; and he was rewarded, after his return, for 
his various services to the family, by a lucrative ap- 
pointment in the Ordnance, which allowed him am- 
ple leisure to indulge his literary taste in a variety of 
refined investigations, and to exercise his zeal for the 
cause of religion in a multitude of works, calculat- 
ed for the illustration of the Scriptures, and the de- 
monstration of their authenticity and divine authority. 

1. His first publication was entitled Observations 
arid Inquiries relating to various parts of Ancient 
History, containing Dissertations on the wind Euro- 
clydon, and on the Island Melite, together with an. 

Account of Egypt in its most early state, and of the 
Shepherd Kings, 17b‘7. In this work he attempts to 
prove that the Melite, on which St Paul was wreck- 
ed, was not Malta, but one of the Illyrian islands in 
the Adriatic, now called Melede ; and he endeavours 
to illustrate several points in the early history of the 
oriental, and especially of the Aramitic nations. 

2. But his most elaborate performance was his 
Nnv System or Analysis of Ancient Mythology , 
wherein an attempt is made to divest tradition of fa- 
ble, and to reduce truth to its original purity, 3 vo Is. 

4to, J774, 177b‘. In this attempt, the author has 
equally displayed his deep and extensive learning, 
and his inventive fancy ; but it must be confessed 
that, on a minute examination, the w'ork exhibits 
much more of a poetical imagination than of a sound 
judgment, and that, in endeavouring to substitute 
etymological for historical evidence, he has been 
completely unsuccessful. Nothing con afford a more 
satisfactory kind of proof than etymology taken cm 
a large scale, and considered as a mode of tracing 
the relations of nations to each other, by the affini- 
ties of their languages ; since the accumulation of a 
multitude of probabilities, each weak when taken se- 
parately, becomes at last equivalent to a certain- 
ty. But nothing, 011 the other hand, can be more 
fallacious, or more liable to controversy, than sin- 
gle etymological inferences, in particular cases, 
when one of these slight resemblances is magni- 
fied into a striking likeness, and even an iden- 
tity, which is then made the foundation of a mag- 
nificent superstructure in mythology or in history. 
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i*iyAut.^Ir Richardson lias shown, in the Preface to his 
Dictionary, how much Mr Bryant was mistaken in 
some of his reasoning respecting tin; signification 
and derivation of particular words'# and even if he 
had been more correct in these instances, the con- 
clusions, which ho has deduced from his etymolo- 
gies, would by no means have been perfectly legiti- 
mate. Jablonsky seems to have exhibited one of 
the strongest examples of this dangerous abuse of 
learning ; in which he has been followed not only 
by Mr Bryant, but by several other modern writers 
equally visionary, who have commonly been Very im- 
perfectly acquainted with the languages on which 
their conjectures have depended, and have been still 
more deficient in that sort of common sense, and cor- 
rect feeling, confirmed by experience, which consti- 
• tutes the most essential part of the qualifications of 
a critic, and the want of which can never be com- 
pensated by the most unwearied labour of a mere 
mechanical commentator. 

3. Some remarks, which had been made on parti- 
cular passages of Mr Bryant’s work, led him to pub- 
lish A Vindication of the Apamean Medal ; of the 
inscription MUi ; and of another coin, in the Ar - 


been exhibited in this controversy, it wilt hardly he Bryant * ' " 
believed by an impartial judge, reasoning on the ge- ft , 
neral probabilities of the case, that Homer intended 
the actions of his heroes, any more than their gene* 
ologies, to be historically correct ; but, at the same 
time, it will readily be admitted, that he was much 
more likely to take, for the scene of his poem, a 
town that had really existed, and, for its subject, a 
v traditional report of a war which had actually been * 
carried on, than to have invented a fabulous city and 
an imaginary warfare, without any historical founda- 
tion whatever. Mr Bryant published on this sub- 
ject Observations on a Treatise , entitled, Description 
of the Plain of Troy , by Mr de Chevalier, Uo, 1795. 

12. A Dissertation concerning the War of Troy, and 
the expedition of the Greeks, as described by Ho- 
mer ; showing that no such expedition was ever un- 
dertaken, and that no such city in Phrygia existed, 

4toJ 1 796. 1 3. Observations on the Vindication of Ho- 
mer, written by J. B. S. Morritt, Esq. 4to, 1799. 

14. lie had, in the meantime, not discontinued 
his theological studies, and had published an Essay 
on The Sentiments of Philo Judaeus concerning the 
w ord of God, 8vo, 1 797* His last work was a volume 


ckaenlogia, Vol. IV. Art. 21, 22, 23. 4. He de- of Dissertations on Various Subjects in the Old Tcs - 

viated somewhat, more widely from the usual objects t ament , which had been nearly completed thirty 
of hib researches, and apparently without any very de- years before. The subjects which had particularly 
eided advantage' over his adversary, in An Address to attracted his attention; Were the histories of Balaam, 
Dr Priestley , on the doctrine of philosophical neces- Sampson, and Jonah ; and besides Philo Judaeus 
sify, 8 vo, 1780. 5. He also published in the same year and Josephus, he had endeavoured to illustrate some 
V indicia Flavian#*, or a vindication of the testimony controverted passages of Justin Martyr, as well as 
given by Josephus concerning our Saviour, 8vo. many other departments of religious and historical 
(j. Unfortunately for the credit of his critical dis- discussion, 
crimination in matters of old English literature, Mr The habits of Mr Bryant's maturcr life were in 
Bryant was the author of Observations on the Poems general completely sedentary; although, in his youth, 
of Thomas Hawley. in which the authenticity of these he had taken his full share in the cultivation of the 
poems is* ascertained, 2 vols. 12mo, 1781. If there manly exercises common to Etonians, and had once 
could be any excuse for the commission of forgeries the good fortune to save, by his proficiency in swim- 
like that of Clialtorton, it would be found in their mi»g f the life of Dr Barnard, afterwards Provost of 


serving as a valuable test of the degree of confi- Eton. His conversation was elegant and animated ; 
deuce, which it is justifiable to place, in the decrees his manners mild but firm ; he exerted himself to 
of the most powerful critics, respecting other ques- please others, and was himself easily pleased. He 
tions of a more ambiguous nature. was much courted in society, and his residence, at 

7. Mr Bryant contributed to the publication of Cypenham, near Windsor, was not unfrequently visit- 
thc Duke of Marlborough's Collection of Gems, the ed by persons of the highest possible rank* He 
Latin explanations contained in the first volume, fol. never married. He died in his 89th year, the 14th 
1 78:1. 8. Hi; inserted in the Archaeologia , VII. 38 7» November 1804, from the immediate consequence of 
some Collections on the Zingara or Gipsey Lan- tin accidental blow. He lefl his library to King's 
guage $ which has been since sufficiently proved to College, having, however, previously made some 
bo one of the many derivatives of the old Sanscrit, valuable presents out of it to the King, anil to the 
.9, Sometime afterwards, he published an anony- present Duke of Marlborough. He also bequeath- 
nious Treatise on the Authenticity of the Scriptures , ed L. 2000 to the Society for the Propagation of the 
and the t ruth of the Christian religion, 1792* 10. This Gospel, and L. 1000 for the use of the superannuate 
was succeeded by his Observations upon the Plagues ed collegers of Eton School. [Gentleman s Maga* 
inflicted upon the Egyptians, 8vo, 1794. zinc, LXX1V. p. 1080. 1 1 6*5- Nichols's Literary 

11. His opinions respecting the existence of the Anecdotes, IV. 667 . 8vo, Lond. 1812. Aik in’s Bio 


city of Troy, and the veracity of Homer as a his- 
torian, raised up against him a host of powerful ad- 
versaries ; and in a question of this nature, upon which 
the decisions of mankind are so manifestly influenced 
by their scusibility to poetical beauty, and their 
early habits and attachments, a much more cautious 
attempt to innovate might easily have been unsuc- 
cessful. Whatever learning and talents may have 


graphical Dictionary , X. Supplement.] (n. a.) 

BUAT-NANCAV (Louis Gabriel, Count do), 
was born of an old family in Normandy, on the 2d of , 
March 1 732. At an early age, he entered into the ’ 
Order of Malta ; and, by a fortunate accident, he 
became acquainted with the Chevalier Folard, author 
of the Commentaries on Polybius , who received him 
into his house, and superintended his education* 






tiuat 


hanshtra. 



Fotard liad a nephew, who was Minister for France 
at different German Courts* and under whom Buat 
studied History and Diplomacy. He was succes- 
sively Minister for France at Rutisbon and Dresden ; 
bu| afterwards, becoming disgusted with this career, 
he retired from public life, in the year J776. He 
died at Narujay, in Berry, on the 18th of September 
1787, 

Buat was a man of some talents, and considerable 
literary attainments, but possessing little knowledge 
of the world ; which circumstance seems to have, 
in a great measure, disqualified him for public em- 
ployment. He appears to have written with great 
facility ; but his style is very unequal. His works are : 

1. Tableau duGouvcrncmenl a duel dc V Empire d' Alie- 
ning nc, translated from the German of Schmuuss, 
with notes historical and critical. Paris, 17 55, 12mo. 

2. Les Origines, ou l 9 Ancien Gouvernement de la 

France , de FItalie , el de V A/lemagne, published at 
the Hague, 1757, 4 vols. 12mo. 3. Histone An - 

cicnne des Peujdes de F Europe, Paris, 1772, 12 vols, 
12mo. This is the largest, and perhaps the best 
work of Buat. 4. Les Element dc la Politique , ou 
Rcckerches sur la x>rais Principes de F Economic So- 
dale , 1773, 6 vols. 8vo. 5. Les Maximes du Gou- 
vernement Monarchique t pour servir de suite aux Etc - 
mens, 4 vols. 8vo. There is also ascribed to Buat 
a work entitled Remarques cF un Frangais y ou Examen 
impartial du livre de M. Ncclcer sur les Finances , 
Geneva, 1785, 8vo. In his youth he had composed 
a tragedy, entitled Charlemagne , ou le Triumph e des 
Loisy published at Vienna, 1761, 8vo. He likewise 
contributed several articles to the journals of his 
time, on different points of history, literature, and 
political economy ; in particular, some excellent ob- 
servations on the character of Xenophon, &c., insert- 
ed in the fourth volume of the Varietcs Litteraircs. 


See Biographic Universcllc . (11.) 

Bonadarlts. BUCKINGHAMSHIRE is divided from Berk- 
shire by the river Thames, during a course of about 
28 miles, from about a mile to the north of Henley 
Bridge to the conflux of the farthest stream of the 
Colne: for a course of about 14 miles, the Colne is 
the eastern boundary between this county and Mid- 
dlesex. The Thame, in its course from the town 
of that name, is, for a very few miles, tiro boundary 
between Buckinghamshire and Oxfordshire. The 
Ouse first becomes a boundary between this county 
and Northamptonshire, near Bracklcy ; and for a few 
miles beyond Weslbury, it divides it from Oxford- 
shire; after it passes Thornton, it again becomes, fora 
few miles, the boundary between Buckinghamshire 
and Northamptonshire ; and just before it quits the 
county, it forms the boundary between itand Bedford- 
Form and shire. The Ousel is the boundary between these two 
Extent. counties, from Eaton Bray to Linchlade. The figure 
of this county approaches to that of a crescent, but its 
outline is rendered very irregular by projections and 
indentations. From the south-eastern to the north- 
western extremity, it measures nearly 50 miles ; but 
its greatest breadth is scarcely 18 : it is about 138 
miles in circumference. According to the Report 
to the Board of Agriculture , it contains 518,400 
acres ; but, according to the returns to Parliament, 
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of the poor's rates, only 478,720; and Dr Beeke, * Barking, 
in his Observations 6n the Income- Tax t calculates 
the number of acres at 461,729. The parishes, 
according to tile Parliamentary returns respecting 
the poor’s Tates, amount to 223, and not 185, as Diviiiont, 
stated in the Encyclopaedia . The fourteen Mem- 
bers for Parliament arc returned, — two for the 
county ; two for Buckingham ; two for Aylesbury ; 
two for Wycombe ; two for Amersham ; two for 
Wendover ; and two for Marlow. There are seven 
deaneries in it. Though in the diocese of Lincoln, 
four parishes are in the peculiar jurisdiction of the 
Archbishop of Canterbury, and four others are in 
the diocese of London, and in the jurisdiction of the 
Archdeacon of St Albans. The great tithes of ninety- 
two parishes are in lay hands, and most of the remain- 
der are held by lay leases. The Summer Assizes arc 
held at Buckingham, — tho Lent Assizes at Ayles- 
bury, The Quarter- Sessions arc always held at 
Aylesbury. This county contains many magnificent 
seats ; among which the moBt celebrated are Stowe, 
the seat of the Marquis of Buckingham, — Bulstrode, 
formerly belonging to the Rutland family, but lately 
purchased by the Duke of Somerset, — Dropmorc, 
the seat of Lord Grenville, — Taploe House, the seat * 

of the Marquis of Thomond, — Wycombe Abbey, ot 
Lord Carrington. 

The southern part of Buckinghamshire, beyond Burl, 
the Thames, is principally occupied by the Chiltcrn 
Hills. The soil of these is chalk, intermixed with 
flints. They stretch across the country from Bedford- 
shire to Oxfordshire, forming a part of that great 
chain which extends from Norfolk to Dorsetshire. 

On the west side of the county, adjoining Oxford- 
shire, is a range of hills of calcareous stone. In 
that part of the county which borders on Bedford- 
shire, about Wavendon, Broughton, and the Brick- 
hills, the soil is a deep sand. The Vale of Ayles- 
bury, of proverbial fertility, which lies under the 
Chiltern Hills, and occupies the middle of the coun- 
ty, is formed of a rich black loam, on a calcareous 
subsoil. In the northern parts of the county, the 
soil is chiefly clay ; but, on the Bedfordshire border, 
the surface rises into gentle sand-hills. The whole 
of the Chiltcrn district is said formerly to have beon 
a forest ; the western part, occupied by the forest of 
Bernwood, was disforested in the reign of James I. 

At present, the chief woodlands lie to the south of 
tho Chiltern Hills. On a tract of land, extending 
across the parish of Little Kimble into that of Great 
Kimble, there are about J00 acres of box-wood, ap- 
parently the natural growth of the soil. The black 
cherry abounds in the neighbourhood of Chesham. 

The prevailing timber in tbc southern part of the 
county is beech \ one wood of which, in the parish 
of Wycombe, is said to contain 700 acres; nearly 
one-sixth part of the land between the road to Ox- 
ford and tne Thames, is supposed to be covered with 
this wood. Whaddun Chace is the principal wood- 
land in the northern part of the county, containing 
2200 acres of coppices. The rivers of note are the Rivers 
Ouse and the Thames; the Ouse enters Bucking- 
hamshire, on the west side, near Water Stratford, 
which it passes, and then flows in a devious course 
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»«ckiii^^o Buckingham ; thence winding to the norths 
Ugpjki y. through a rich tract of meadow land, it reaches 
Stoney Stratford, Newport Pagnell, am Olney ; soon 
afterwards, turning suddenly tb tlfe east, it leaves 
the county near Brayfield. One of the most con- 
cider able streams of the Thames, rises near the bor- 
ders of the county, in Hertfordshire, and flowing 
through the Vale of Aylesbury, from east to west, 
receives the waters of several smaller streams, and 
enters Oxfordshire, near the village of Icktord ; its 
course through Buckinghamshire is about 30 miles. 
The grand junction canal enters this county near 
Woolverton, and, running eastward, goes within a 
mile of Newport Pagnell; thence flowing to the 
south, it passes Fenny Stratford, Stoke-Haramond, 
Cinslade, and Ivinghoe, into Hertfordshire. From 
« branch of the canal at Old Stratford, a cut has 
been made to Buckingham ; and another from Bul- 
bourne Jo Wendover. 

On the borders of Bedfordshire, are the cele* 
brated fuller's -earth pits, one of which only is now 
occasionally worked. Mr Pennant thus describes 
the strata : “ The beds over the marl are, first, se- 
veral layers of reddish sand to the thickness of six 
yards; then succeeds a stratum of sandstone, of 
the same colour, beneath which, for seven or eight 
yards more, the sand is again continued to the Ful- 
Icr's-carth, the upper part of which being impure, or 
mixed with sand, is dung aside ; the rest taken up 
for use. The earth lies in layers, under which is a 
bed of rough white freestone, and under that sand, 
beyond which the labourers have never penetrated.” 
A striated species of Nautilus is found in great abun- 
dance, and frequently of a very large size, in the 
yellow limestone near Dinton. The only very rare 
plant known to the botanists as indigenous to this 
county, is the Dcntaria bulbifera , which grows abun- 
dantly in its south-east corner. The great snail, or 
Pomatia , Mr Pennant was informed, is found in the 
woods near Gothurst ; and he regards this as its most 
southern residence iu England. We have seen it, 
however, near Ashted in Surrey ; and the tradition 
there, as in Buckinghamshire, is, that it was intro- 
duced from abroad for medicinal purposes. 

Formerly, the commons, common fields, and wastes 
in this county, bore a very large proportion to the 
whole of its area ; but, at present, their whole ex- 
tent is very inconsiderable, except in the vale of 
Aylesbury, where the common fields are still nume- 
rous. Between the 1st of Queen Anne and the 
year 1 797 , there were thirty-one inclosure-acts pas- 
sed for this county, comprehending 38,457 acres; 
besides 22 acts, in which the number of acres was 
not specified ; and during the first 40 years of his 
present Majesty’s reign, there were 61 acts of inclo- 
sure passed. In other respects, however, the agri- 
culture of this county has not advanced much, princi- 
pally in consequence of the restrictions in the leases. 
It has long been remarkable for its produce of 
corn and cattle. “ Buckinghamshire bread and 
beef,” was an old proverb. As far back as the time 
of Camden, numerous flocks of sheep were fed in 
die vale of Aylesbury, which yielded great profit 
from their wool ; and Fuller informs us, that, m his 
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time (l the largest sheep in England were bred Budciiig- 
in this vale, and that it was noj unusual to give L. JO haot sfe j^ e * 
or more for a ram. At present, this vale is prinei- '^ m Y*** 
pally employed in feeding.oxen for the Smithfield 
market, and in furnishing immense quantities of but- 
ter to the London dealers. Eight pounds is the ave- 
rage weight of butter produced weekly from each 
l cow in summer, and six the average in winter. In 
the northern parts of the county, great numbers of 
calves are bred, which are purchased at Aylesbury 
market by the farmers of the Chiltern district, and 
by them fattened for the markets of the metropolis. 

The skim and butter-milk of the dairies are em- 
ployed in' fattening vast numbers of swine. There 
is a very small proportion of arable land in the north- 
ern division or the county ; and not much in any 
other part, except the Chiltern districts. Here the 
crops usually cultivated are wheat; barley, oats, 
beans, and sainfoin. In the neighbourhood of Ayles- 
bury, they arc famous for rearing ducks very early 
in the spring, and sometimes by Christmas; these 
are sent to London, and sold at a vety high price. 

The ducks are prevented from laying, by artificial 
means, till October or November. A few weeks be- 
fore they lay, they are fed highly; the eggs arO 
hatched by hens, which, are frequently exhausted to 
death, by sitting on three broods successively. As 
boon as the ducklings break the shell, they are 
nursed with particular care at the side of a fire. 

The only manufactures of consequence in this MannAc* 
county are those of bone-lace and paper. The tares, 
former is principally carried on at Olney, Newport 
Pagnell, and Hanslope, a village about five miles 
north-west from Newport Pagnell. In this village, 
in the year 1801, 800 out of a population of 1275 
were employed in this manufacture. The lace made 
here sells from sixpence to two guinea* a yard. * 

But, since lace has been made on the frame at Not- 
tingham, Loughborough, and other places in that 
neighbourhood, the bone-lace manufacture of Buck- 
inghamshire has been greatly on the decline. The 
manufacture of paper has been carried on in the * 
neighbourhood of Wycombe for more than a centu- 
ry. On that part of the small river Wyke which 
passes through this parish, there are fifteen corn 
and paper-mills. At Amersham, besides the lace 
manufacture, there is a manufacture of sacking ; and 
one for all kinds of white cotton goods At Marlow 
are manufactures of paper and black silk lace, large 
works of copper, brass, and brass-wire, and mills for 
making thimbles, and for pressing rape and linseed 
oil. The principal markets in the county are those 
of Aylesbury, Buckingham, and Wycombe. Marlow 
fair is much celebrated for its show of horses. 

The church of Stewkley is one of the most com- Architect*, 
plete specimens of Saxon architecture now remain- ral Antique 
ing ; no part of it; externally or internally, having Ucs * 
been altered or materially defaced; nor have any 
additions been made to it, except the porch on the 
south side, and the pinnacles of the tower. The 
date of 1106 is said to have been observed on a stone 
by some workmen who were repairing the roof or 
the Chancel. The Chancel of the church of Chet- 
wode, supposed to have been founded in the year 
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W 1244, has lancet-shaped windows, with blender pil- petoal snow, being that from which the 
b"* lars, the capitals of several of which arc highly en- Kama take their rise. The territory is w 
, y riched with foliaae and figures of animals. Hilles- by a considerable river, called the Koo 
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den Church, which was rebuilt about the year 
* 1495, affords a rich specimen of the later Gothic, 
Some of the most ancient and elegant specimens of 
stained glass in the kingdom, remain in the chancel 
of Chetwode Church ; as there is little doubt that 
this gloss was coeval with the erection of the church, 
in 1244, it may be considered as one of the earliest 
specimens of the kind produced in England, The 
cross built upon the side of a hill, near the hamlet 
of Whitdeaf, is supposed to have bct»n erected in the 
reign of Edward the Elder, to commemorate a battle 
fought against the. Danes ; it is about 100 feet high, 
and 50 broad, tapering to 20. 

In the year ending Easter 1805, the total money 
raised by poor’s rates, and other parochial rates, was 
L. 105,578, 14s; llfd. ; on the average of the three 
years 1788, 1784, and 1785, it was L. 48,242, 15s. 
3d.; and in the year 1770, it amounted to L. 87,052, 
18s. id. In the account of the poor’s rates for the 
year ending 25th Murch 1815, ordered by the 
House of Commons to be printed 26th February 
1816, there are no returns from this county. 

In the year 1377, the number of persons in Buck- 
inghamshire, charged to a poll-tax, from which the 
clergy, children, and paupers were exempted, was 
24,672. In the year 1700, the population amounted 
to 80,500. In the year 1801, by the returns under 
the act of Parliament, there were 20,443 inhabited 
houses, and 543 uninhabited. The total number of 
inhabitants was 107,444, of whom 52,094 were 
males, and 55,350 females. Of this total number, 
25,083 were employed in agriculture, and 20,138 in 
trade, manufactures, or handicrafts. In the returns 
of the population act in 1811, the following results 
are given : 


Inhabited houses 
Families inhabiting them 
Houses building 
Uninhabited houses 
Families employed in agriculture 
Ditto in trade, &c. 


21,929 

25,201 

U9 

45? 

13,933 

8,424 


Ditto not comprehended in preceding classes 2,844 


Males 

Females 

Total population 
Ditto m 1801 

Increase 


56,208 
, 61,442 

117,650 

107,444 

10,206 


See Beauties of England and Wales , Vol. I. — Ge- 
neral View of the Agriculture of Buckingham by 
Priest. — Lt/sons Magna Britannia, Vol. I.— -Pen- 
nant’s Tour from Chester to London. (c.) 

BUJ?UKSHAUN, a mountainous country, or ra- 
ther range, of mountains, in Asia, reaching north- 
wards, from the great ridge of Hindoo Coosh to the 
source of the Oxus. It forms thus the western 
boundary of the territory of Kaushkaur. The whole 
range is covered with snow (luring the greater part 
of the year ; but there is only one point of per- 


• petaal snow, being that from which the Oxus and *£uclulu 

- Kama take their rise. The territory is watered also % 

by a considerable river, called the Koocha, which R « 

• falls into the Oxus. ■ The mountains contain many ,*«*"!* 
valuable mines of silver, iron, antimony, and lapis 

r lazuli. Budukshaun is celebrated also for mines of 
i rubies, situated on the lower, hills, near the Oxus ; 
but they are no longer wrought. 

This country, from . its inaccessible situation, has 
generally maintained its independence against any 
foreign power. The present chief, Sultaun Mohom- 
med, is said to be absolute over his own sub- 
jects. He has a revenue of about L. 60,000, and 
maintains from 7 000 to 10,000 men, armed with 
matchlocks, in the use of which the Budukshces are 
said to be peculiarly expert. The capital is Tyza- 
bnd, a considerable town situated on the river 
Koocha. (b.) 

BUENOS AYRES, one of the viceroyalties Bounddiicj, 
into which the Spanish dominions in Soutl? Ame- 
rica are divided, and the most extensive of the 
whole. To the south and north its limits are not 
exactly defined, ns it stretches into extensive de- 
serts inhabited only by savages, and little known. 

Its southern boundary may be considered to ex- 
tend from Cape Lobos westward to the Rio Colo- 
rado ; on the north it is bounded by Amazonia, or 
the country of those independent Indians who wan- 
der about the Amazons and its tributary streams ; 
on the cast by Brasil and the Atlantic Ocean; 
and on the west by the great ridge of the Cor- 
dilleras, which separates it from Chili, and further 
to the north from Peru. From Cape Lobos to the 
furthest northern settlements on the Paraguay, it 
extends upwards of 1600 miles; and from Cape St 
Anthony at the mouth of the Plata, to the ridges 
that separate it from Chili, 1000 miles. It was 
erected into a viceroyalty in 1778, and severul dis- 
tricts were added to it from Peru and Chili. From 
the latter those provinces were principally taken which 
are situated on the eastern declivity of the Andes. 

The viceroyalty of Buenos Ayres is divided into Divisions, 
five governments or provinces, namely, 

I. Buenos Ayres, or Rio de La Plata, of which 
the chief towns are Buenos Ayres the capital, Santa 
Fe, Monte Video, and Maldonado on the opposite 
shores of the river; 

II. Paraguay, of which the chief town is Assump - 
tion. 

IJL Tucuman, of Which the chief towns are San 
Jago del Estcro, and Cordova. 

IV. Los Charcos, or Potosi, formerly part of 
Peru, and comprehending the new district of Santa 
Cruz de la Sierra. The chief towns arc La Plata, 

Potosi, Santa Cruz de la Sierra, and La Paz. 

V. Chiquito, or Cuzco, formerly part of Chili, of 
which the ehief towns are Mendoza, and San Juan 
de la Frontera. 

The viceroyalty of Buenos Ayres forms a compact 
body of land nearly square, lying between the moun- 
tains Of Brasil on the east, and tbe Cordilleras of Peru 
and Chili on the west Towards the south, from those 
great ranges of mountains, a considerable tract of 
derated country branches into the interior, in which 
arise all the numerous streams by which the country 
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n.Hww ^*13 watered ; whilst its western and southern parts, 
descending by gradual slopes, rim into extensive, and 
; n some places marshy, plains to the foe of the Cor- 
dillera of Chili. 

Uiv<r*. It is chiefly by means of the Rio de la Plata, that 
those extensive regions are drained of their wa- 
ters ; all the streams which have their rise in the 
eastern declivity of the Chilian Andes, or that de- 
scend from the western ridges of Brasil, being ulti- 
mately carried into the channel of this great river. 
In the upper part of its course, it is known by the 
name of the Paraguay, and runs nearly in the centre 
of the American continent, from N. to S., receiving 
from the mountains of Brasil the two great streams 
of the Parana and the Uruguay, while from the west 
it receives the Pilcomayo, the Verrncjo, and the Sa- 
lulo, which flow down the eastern declivity of the 
Andes. 

It was called Rio de la Plata, or River of Silver, 
by Sebastian Cabot, from his having taken a con- 
siderable booty, in gold and silver, from a body 
of Indians whom he defeated on its banks, and this 
imposing title it has ever since retained. This ap- 
pellation, however, though no doubt intended by its 
author to apply to the whole of the river, is now’ 
confined to the channel by which the Paraguay, the 
Panann, and the Uruguay, pour their united waters 
into the ocean. This vast estuary of fresh water, 
which is without a parallel for width and magnifi- 
cence, is 1 50 miles broad at its mouth, from Cape St 
Maria, on one side, and Cape St Anthony, on the 
other. Between Monte Video and the Punta dc 
Piedras, which some have considered its proper li- 
mits, it is 80 miles in breadth ; and at Buenos Ayres, 
which is 200 miles from its mouth, its breadth is 
about 30 miles ; and, the shores being low, it is sel- 
dom that they can he seen from opposite sides. This 
immense inland sea is, however, rendered dangerous 
for the purposes of navigation, not only by rocks 
and sand-banks, which are the terror of mariners, 
aiul which greatly detract from its utility ; but by 
tempests of wind which, bursting forth from the 
south-west, sweep over the boundless plains of the 
Pampas , where they meet with no obstacle to op- 
pose them, and rush down the wide opening of the 
Plata with unequalled fury. A thunder storm is the 
general prelude to those destructive blasts, which 
are known by the name of the Pamperos ; so that the 
mariner, being warned of the coming tempest, ge- 
nerally seeks shelter in some of the neighbouring 
ports. 

The greater part of the country included with- 
in the viceroyalty of Buenos Ayres, forms, accord- 
ing to Azara, a vast plain, of which the uni- 
form level is hardly ever interrupted by hills of a 
greater elevation than of 90 toises above their base ; 
and it has been calculated, by barometrical observa- 
tions, that the great river Paraguay, in its progress 
southward, does not fall above one foot in perpen- 
dicular height between the 18th and 22d parallels of 
south latitude. In like manner it is asserted, by 
persons well acquainted with the country, that when 
the easterly winds occasion the rivers of Buenos 
Ayres to rise to the height of seven feet above its 
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ordinary level, this rise is perceived in the river Buenos 
Panana at the distance of 60 leagues. Ayres. 

In consequence of this flatness of the country, the 
rains which fall upon the Cordilleras are stopped when 
they descend into the plain, and are insensibly eva- 
porated ; so that a number of small rivulets which, 
under a different configuration of the ground, would 
be collected into rivers, are here checked in their 
course, and gradually evaporated. Nor can any art 
or skill ever remedy this physical defect of the coun- 
try ; for the same cause which prevents its superflu- 
ous moisture from forcing its way to the ocean, would 
equally prevent the conveyance of water by mean* 
of any artificial canal. In Buenos Ayres, accord- 
ingly, and in other places situate on the banks of 
rivers, it is always found necessary to make use of 
a pump in order to raise the water to the level of 
the town. 

But this peculiarity is, on the other hand, favour- Lake?, 
able to the fornmtion of lakes. There being no out- 
let to the superfluous waters which the soil cannot ab- 
sorb, they are necessarily collected in the flat parts of 
the country, where they spread to a great extent, co- 
vering an immense space, but of no great depth in any 
part. Most of the lakes which are to be found in this 
extensive country are of this description. Of these, 
the celebrated lake of Los Xarayes is formed by the 
collected waters which fall during four months from 
the beginning of November to the end of February 
in the northern provinces, and in the mountainous 
districts in which the Paraguay has its sources. 

This great river, swelled by the tropical rains, soon 
overflows its banks, and its redundant waters spread 
to a great extent over the flat country through 
which it flows. As the quantity of rain which falls 
in different years varies considerably, the dimen- 
sions of Lake Xarayes, which is formed by the over- 
flowing of the river, are liable to great uncertainty. 

In general, however, it is found to extend beyond 
the 1 7th degree of south latitude, and about this 
point its breadth on the east of the river Paraguay 
is about 66 miles. It preserves the same breadth 
for about 300 miles to the north, surrounding with 
its waters several islands which are covered with 
lofty trees. On the west side of the river, the 
breadth of the lake is not so considerable. Its whole 
length, according to the nearest estimate, may be 
330 miles, and its breadth on an average J20 miles. 

But although it spreads over so large a space, it is 
not navigable in any part except for canoes and 
small craft. When the rainy season abates, the 
waters of this lake subside into the channel t>f the 
Paraguay, leaving the whole plain perfectly dry, and 
covered with weeds and other plants. The number 
of crocodiles in this lake is immense, and in the vi- 
cinity are found tigers, leopards, stags K and monkeys 
of various kinds ; the country also swarms with ants, 
mosquitoes, and innumerable noxious insects. Dur- 
ing the inundation, the Portuguese, from their set- 
tlements on the Cuyaba, cross the lake in canoes and 
small barks. There are various other lakes of the 
same description in Paraguay, such as that of 
Aguaracaty in the 25th degree of latitude ; those 
which are found to the south and north of the lake 
3 Y 
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Buonos of Ypoa, situated in the 26th degree ; that of Ncem- 
Ay- bucu at the 27tli ; all those which He on the eastern 
banks of the Paraguay, besides an infinite number 
of others of more or less extent, on the banks of all 
the streams and rivulets which run through the vast 
plains of this level country. 

All those more permanent collections of water, 
which depend not lor their existence on the supply 
from the periodical rains, are in like manner spread 
over extensive flats, and they have in consequence 
little depth. Of this sort, there is a great num- 
ber, both large and small, scattered throughout dif- 
ferent parts of the country. The most consider- 
able are the lakes of Maiuldiu, situated in 2:“»° 20' 
of south latitude, that of Ypacarary, situated in 2o° 
2;/, and the Ibori, to the south of the Parana, be- 
tween the 20th and 2.9th parallels. This lake is of 
an irregular figure, nearly 200 miles in length, but 
little more than 46 in breadth. It gives rise to three 
rivers which, issuing from its south-west extremity, 
fall into the Parana, namely, the St Lucia, Batelu, 
and Corrientcs, and also to the river Mirinay, which, 
taking a south-east course, falls into the river Uru- 
guay. It is shallow, and filled with aquatic plants, 
which greatly obstruct the access into the interior. 
The immense expanse of its waters is diversified by 
several islands, which are covered with wood, and 
abound in deer and other game. It produces a con- 
tinual supply of fish, which are remarkably sweet 
and fresh, and abundance of wild fowl are found on 
its surface. This lake overflows twice a-year ; its 
environs are fertile and beautiful, and they are en- 
livened by the flourishing settlements, now called 
Presidencies, which have been established on its 
shores. 

In the late additions which have been made to the 
viceroyalty of Buenos Ayres, from the kingdom of 
Peru, the lake Titiaca, or Cliucuito, appears to bo 
included. It is situated between the two Cordil- 
leras of Peru, in the north-western part of the pro- 
vince of Los Charcoa, and, being formed by the 
accumulated waters of the surrounding mountains, 
which have no outlet, it differs entirely from the 
lakes which are to be found in the flat parts of the 
country, being in some parts from 70 to 80 fathoms 
in depth. It is about 240 miles in circumference, 
end is navigable for the largest vessels, but is subject 
to storms, owing to the winds which descend in tre- 
mendous gusts from the neighbouring mountains. 
It is frequented by immense flocks of water-fowl ; 
and its shores are covered with flags and rushes, 
which serve for many purposes of domestic manu- 
facture. It contains several islands, of which the 
largest is Titiaca, from which this lake derives its 
name. The banks are crowded with towns and 
villages, which are considered the most pleasant 
residences in the country. Helms, who travelled 
by this route from Buenos Ayres to Lima, men- 
tions, that, after quitting the banks of the Plata, 
he did not meet with any country, in the whole 
course of his journey, so pleasant and picturesque, 
as that which bordered on this lake. The hills and 
dales appeared agreeably intermixed with the rich- 
est meadows, on which were feeding numerous herds 
of cattle, mules, horses, and sheep. 


The vast plains of which so great a proportion Buenos 
this viceroyalty consists are many of them fruitful ; t j 

and, in the vicinity of the Spanish settlements, where 
they have been cultivated, they yield abundant crops 
of excellent corn, and other productions, while others e d Pampas. 
afford pasture for numerous flocks of sheep. Prom 
the banks of the Paraguay, immense plains extend 
westward to the limits of the province of Los Char- 
cos, and to the mountains that rise far to the north. 

These are in general elevated and dry, though tra- 
versed by numerous rivers. They are skirted by 
extensive and ancient forests, which afford shelter to 
the wild animals of the country, and they are inha- 
bited by scattered tribes of Indians, who roam over 
their trackless deserts in a state of savage independ- 
ence. One continued plain, in like manner, extends 
f rom the banks of the Plata to Chili, and to the large 
rivers of' Patagonia. These plains are called the 
Pampas , and they present one uniform expanse of 
waving grass, uninterrupted either by wood or 
eminence fur about 900 miles. The luxuriant her- 
bage of those fertile districts affords pasture to innu- 
merable herds of cattle, which rove about over a great 
portion of South America, and which are principally 
sought after by the Spanish hunters for their hides and 
tallow. The same circumstance has also favoured the 
multiplication of wild horses, which are so numerous 
in the plains, that travellers are often surrounded 
with them for the space of several weeks ; and while 
they are passing them in troops, at full speed, 
which frequently happens for hours together, the 
party arc in the greatest danger of being run over 
and trampled down. Here are also found deer, 
as well as great abundance of ostriches, armadil- 
loes, wild geese, ducks, partridges, and other game, 
and towards the frontiers, guanacoes and vicun* 
nas are met with in considerable numbers. These 
regions arc not well watered ; for, though the 
rivers Saladillo, Hueque-Leuvu, and the first 
Desaguadero, otherwise called Kio Colorado, run 
through them, the country is traversed by no 
smaller streams running into those main rivers ; so 
that they hold their solitary course through the arid 
plains ; and no water is to be found, except what is 
collected in the pools when the ruin falls. 

This country, though neither inhabited by Indians Mode of 
nor Spaniards, is occasionally traversed by both ; by trawling 
the former in hunting or in predatory excursions, 
and by the latter jn journeying from Meiulo/a to <in ‘ in,!tm 
Buenos Ayres, or in hunting expeditions. There is 
a route across the Pampas to Chili ; but r.o stations 
have been established for the accommodation or 
protection of travellers, who arc exposed, in con- 
sequence, to the attacks of the savage Indians. 

As there is frequently no beaten track for hun- 
dreds of miles, nor any traces by which the road 
can be discovered, the journey across the level 
country is often pursued by the compass. In tra- 
velling, covered carts are made use of, which are 
constructed with ail the accommodations of a house, 
having doors to shut, windows on each side, and 
mattresses laid 011 the floor, on which the travellers 
sleep for the greater part of the journey. In gene- 
ral, they begin travelling about two hours before 
sun-set, and continue all night, until an hour after 



I 'C - BUENO 

j^irnoB^ sun-rise in the morning. In the course of this jour- 

a .Avr ?if r , ney, the party are exposed to many dangers and in- 
conveniencies. Of these tlie want of water is the 
most serious evil. It is always necessary to carry a 
supply with them, both for themselves and their 
cattle ; hut when this fails, they suffer the greatest 
distress, unless fortunately a shower of rain comes to 
their relief. The excessive heats during the day 
are also greatly complained of. Against these the 
caravan affords no adequate shelter, nor does it pro- 
tect its inmates against the rains, which often fall in 
excessive quantities. The inconceivable fury of 
the westerly winds, which sweep across the Pampas 
without any interruption, presents another obstacle 
to the progress of the traveller. There is a road 
established across the country from Buenos Ayres to 
•Lima, which is more frequented than the route to 
Chili. On this road regular stages were established 
in the year 1748, post-houses were erected, and re- 
lays of horses and carriages were provided, for the 
accommodation of travellers. It is likewise free 
from all danger of attacks from the Indian tribes, 
who, in their predatory incursions, seldom advance 
so far within the precincts of the Spanish territories ; 
and it is only in the first stages that it is thought 
necessary to place troops at the different stations for 
the security of travellers. This was the route pur- 
sued by Helms, the German Mineralogist, who has 
published an account of his journey. In traversing 
the mountainous districts of the Andes, the party 
were exposed to the most sudden and dangerous vi- 
cissitudes of heat and cold, sometimes oppressed by 
the scorching heat of the deep valleys through which 
the road winded, and within the space of a few 
hours shivering in the regions of everlasting ice and 
snow. 

v time There is a very large tract of country in the cx- 

I'l.wik. tensive plains of South and North America, of 
which the soil is saturated with fossil salt. In this 
viceroyalty the saline plains extend about 6 00 or 
700 miles in length, and 150 in breadth. It has 
been generally observed, that, in all the country 
westward of the Paraguay, in all that tract which 
is comprehended under the denomination of the 
Chaco, and in the country also to the south of the 
Plata, from Cape St Anthony on the south to the 
Uio Vermejoon the north, there is not a single rivu- 
let, lake, or well, which is not of u brackish taste 
during the heats of summer, when a quick evapora- 
tion takes place, or during a long course of dry 
weather, when no rain falls to correct, by its fresh- 
ness, the natural saltness of the rivers and springs. 
All the rivers that flow from the western Andes 
yield excellent water, until they reach the salt ter- 
ritory, after which their waters are not fit to be 
drunk until they reach the Parana. Even the great 
rivers the Pilcomayo and the Vermcjo have a brack- 
ish taste during the dry sctison, when their waters 
are low. The rivers and springs arc, however, more 
impregnated with salt in some parts than in others. 
The fort of Melincue, which is situated about 3 3 ° 
44/ S. lat. and about 150 miles to the north-west of 
Buenos Ayres, is almost entirely surrounded with 
salt lakes, which are frequently dry when there is a 
scarcity of rain. Azara mentions that, arriving in 


S AYRES. 

this quarter in the month of March, he found the Buenos 
surface of the ground, for about a league across, j 

covered to the depth of four inches with Epsom salt. 

To the south-west of Buenos Ayres, about 1 50 Salt Lake*, 
leagues, there is a salt lake always filled with excel- 
lent common salt, which is preferred to that of Eu- 
rope on account of its being entirely free from a 
slight tincture of bitterness, always supposed, in 
these countries, to adhere to European salt. In the 
neighbourhood, at the distance of from 400 to 450 
miles, there is an abundance of salt lakes, which 
produce very fine crystalline-grained salt. These 
lakes arc large and broad. Some of them are sur- 
rounded by woods to a considerable distance ; and 
their banks are white with salt, which needs no 
other preparation than an exposure for some time to 
the heat of the sun. Journeys ate undertaken from 
Buenos Ayres to this part of the country, for the 
purpose of procuring salt, and from <2 00 to 500 carts 
arc annually loaded with it for the supply of this 
city. Numerous salt-lakes of the same description 
occur in the neighbourhood of the river Vcrmejo, 
and in the Chaco to the west of the Paraguay. At 
the city of Assumption, situated on the Paraguay, 
in latitude 24° 47' south, and longitude 59° 35' west, 
a considerable quantity of salt is refined^ from the 
earth. Between Santa Fe and Cordova, a still greater 
quantity is produced, and this quality of the soil 
reaches to St Jago del Eatero, where the whole 
ground is covered with a white incrustation of salt, 
and even quite across the barren and desert plain 
which extends westward to the foot of the Cordille- 
ra. Natural saltpetre is also produced in this coun- Saltpetre, 
try in great abundance. After a shower of rain the 
ground appears white with it, so as to chill the feet 
excessively. A small quantity, however, is only col- 
lected, no more than is sufficient to manufacture fire, 
works for the amusement of the converted Indians^ 
at the religious festivals of the Romish church. 

In this country, as in Brasil, and other parts of 
America, the cattle are accustomed ‘ to receive 
salt as part of their nourishment. In the pro- 
vince of Paraguajfigfhey eat a sort of salted clay 
which they find mine ditches, and when this fails, 
which sometimes happens in the eastern cantons of 
this province, and in the missions on the banks of 
the Uruguay, numbers of cattle perish in the space 
of a few months. It is incredible with what avidity 
they feed upon this singular nutriment, and when 
they have v\ anted it for some time, no inducement, 
not even blows, will tempt them to quit the place 
where they have found it. 

The western parts of this viceroyalty, more espe- Mountains, 
cially the provinces which were added from Peru, 
are generally mountainous, comprehending within 
their limits some of the highest ridges of the Andes. 

The province of Los Charcos includes a considerable 
proportion of the two principal chains that run from 
north to south along the eastern part of Peru, and 
between which lie the elevated plains of Cuzco, with 
the districts of Los Charcos, rugged and barren, but 
rich in mineral treasures. From the great chain 
of the Andes, branches diverge in different parts, 
and extend far into the interior. Of these, the 
mountains of Cordova and Achala, in the province 
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Bni'iio* of Tucuman, and those of the more westerly pro- 
vince of Cuyo, form secondary ridges ; and another 
ridge of this nature branches off in the latitude of 
the great river Colorado, which, under the Iridiun 
appellation of Cusuhati, runs nearly across to the At- 
lantic. These southern mountains are covered with 
thick impenetrable woods, and are little known. The 
eastern mountains, which form the Brasilian ridge, 
are also of secondary elevation. They are generally 
covered with thick forests, interspersed with exten- 
sive tracts wholly devoid of vegetation. They form 
a cluster of mountains towards the interior provinces 
of Minas Gcraes and Matto Grosso, by which the 
tributary streams of the great river of the Amazons 
are divided from those which run south into the 
Plata. Different ridges diverge from them to the 
north and south, and the main chain extends quite 
across the Continent, taking u north-westerly direc- 
tion towards Santa Cruz, de la Sierra, and Potosi, 
and thus uniting with the great ridges of the western 
Cordillera. In this mountainous district, the sum- 
mits of the Andes rise above the regions of the 
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to Lima, the traveller who undertakes so arduous k 
journey must expect to meet with every sort of pri- 
vation and hardship; not only from being exposed to 
the utmost extremes both of heat and cold, but 


from the rugged and impracticable nature of the 
country through which he has to pass. It is only 
during the summer that the passage across the Andes 
can be attempted, and as this is the season when the 
mountain snows begin to melt, the streams which 
rush down the declivities of the Cordilleras art 


swelled to impetuous torrents. And this often hap- 
pens so suddenly, that the unfortunate traveller 
has no time to escape from the fury of tin* stream, 
but is swept down with his mule, and perishes 
miserably amid the precipices and dark abysses 
through which the foaming waters take I heir rapid 
course. To facilitate the passage across those rivcis., 
wooden bridges are frequently constructed, of suffi- 
cient breadth to admit the passage of a traveller on 
horseback ; but where the river is too broad for the 


construction of those bridges, other bridges nu* 
thrown over of a slighter construction. These are 


clouds, and are covered with etcrnul snows. In the 
lower parts of the mountain, where the snow is only 
occasional, sterile tracts of sandy deserts appear, 
which are bordered with various kinds of lichen 
that grow in crevices. To this imperfect vegeta- 
tion succeeds a wiry kind of grass or rush, the 
natural food ‘of the guanacos and the vicunnas which 
haunt those upland deserts. The mountains of se 
condary elevation are covered With stately forests, 
and the embosomed vales which are interspersed 
amongst them, though frequently of a higher eleva- 
tion than the summits of the Pyrenees, enjoy from 
their sheltered situation a temperate and favourable 
climate, which adapts them to the production, in 
great abundance, of all sorts of European fruits and 
grain. In many of those valleys, apples, peaches, 
cherries, plumbs, grow to great perfection. Wheat 
is cultivated with success, and there are extensive 
natural pastures, which afford herbage for large herds 
of cattle and flocks of sheep. 

Produc- In lower districts of the Jtountry, and in the 

lions. plains, wheat, maize, cocoa, grapes, Granges, citrons, 
figs, olives, and sugar-canes, are among the most com- 
mon productions ; and the herb paraguay, or matte, 
which furnishes the favourite beverage of all ranks, with 
the exception of the European Spaniards, is yielded in 
great abundance. This herb, which 16 called the tea of 
Paraguay, is drunk as an infusion, and the Creoles 
are so passionately fond of it, that they never travel 
without a supply of this favourite refreshment. About 
100,000 arrobas of this plant, of 25 lbs. each, are 
annually exported from Paraguay to Peru. The va- 
lue of each arroba is estimated at L. 1, Os. 4d. Ster- 
ling, which makes the annual value of this merchan- 
dize sent to Peru equal to L. 1 i G t 6(i6. There are, 
besides, great quantities sent to Buenos Ayres from 
the city of Assumption, of which this herb constitutes 
one of the principal articles of export. 

Hoads and The route from Buenos Ayres to Potosi, which is 
lltidgt*. jd7 geographical miles, and from Potosi to Lima, 
which is an additional 1215 miles, passes over the 
highest ridge of the Andes, and, according to the 
account of He]Q)6, who crossed the continent by it 


formed of u thin elastic cane, culled bijuco , and from 
thence they have received the name of bijuco bridge s. 
Several of these canes are twisted together so as to 
form a large cable of the length required. Six of 
these being stretched from one side of the river to 
the other, two of which are considerably higher than 
the other four, sticks are laid in a transverse direc- 
tion over the lower four, and over these branches oi 
trees. The two uppermost ropes are fastened to the 
others that are lower, so as to serve as rails for the 
security of the passengers, who would otherwise he * 
in no small danger from the continual oscillation. 

These bridges are only for men, the mules being 
taught to swim across the rivers. But where the 
rapidity of the torrent, and the large stones which 
it continually rolls down, render it impracticable for 
mules, a contrivance is adopted for passing them 
safely across, named a tarabita . This consists of 
two ropes made of bijuco, or of thongs of an ox-hide 
twisted together to a proper thickness. These ropes, 
being extended across the river, are fastened on each 
bank to strong posts, and the animal being slung in 
a sort of leathern hammock which depends from the 
ropes, and properly secured by girths round the belly, 
neck, and legs, is drawn to the opposite shore by 
means of ropes fastened to the hammock and ex- 
tending to both sides of the river. For the carry- 
ing over men or baggage only one rope is required, 
and on one side is a winch or wheel by which it may 
be either tightened or slackened as circumstances 
may require. 

In those upper regions heat and cold depend, it Climate, 
is well known, not so much on the geographical posi- 
tion of any particular place, as on its height above 
the level of the sea. In South America, according- 
ly, which is distinguished above all other countries 
by the prodigious elevation of its soil, we find ever- 
lasting ice and snow under the rays of a tropical sun ; 
and throughout the whole tract of this elevated 
country the climate is uniformly modified by the 
height of the land. In the low country, on the other 
hand, the distance from the equator fixes the climate ; 
and the extensive and unsheltered plains are ex- 
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posed to the most scorching heats, more especially 
those towards the south. At Assumption, the capital 
of Paraguay, which is situated in ;*5° 16' 4-0" of 
south latitude, it is stated by Azara that, in ordinary 
summer weather, Fahrenheit’s thermometer rose, 
within doors, to 85 degrees ; and that, during the 
greatest heat of the season, it rose so high as ]00. 

During the winter, in weather which would have 
been called cold, it fell to 45; but in seasons when 
the cold was unusually severe, such as in the years 
1786 and 1?89> the water was found frozen in a 
court adjoining his house. The nature of the 
weather depends, in a great measure, on the pre- 
vailing winds. It is generally remarked, that a 
south or south-east wind brings cold weather, and 
that the weather is hot when the wind blows from 
.the north. This lust is the most prevailing wind, 
the southerly wind not blowing, at tile most, for 
more than a twelfth part of the year. The west 
wind is scarcely ever known, and, if it is sometimes 
felt, it scarcely continues for two hours together. 

At Buenos Ayres, which is situated in south lati- 
tude 34° 35', the weather is, of course, colder than at 
Assumption ; and it is considered as an ordinary winter 
in which there are only three or four days when wa- 
ter is slightly frozen. Here, and on the coast, the 
winds are greatly more violent than in the interior. 

The west winds, which have been already noticed, 
are more frequent ; and those from the south-east, 
while they always bring rain in winter, are accom- 
panied with clear weather in summer. The violent 
winds, which prevail both in summer and spring, An account of the accidental discovery of the rich Silver Mines 
raise clouds of dust which penetrate into all the mines of Potosi will be found in the un- of Potosi. 

apartments of the houses, and greatly incommode der the article Peru. In 1545, the first mine was for- 
the inhabitants. Hurricanes are rare; but they mally registered. Another was discovered some days 
sometimes occur. In the year 1 799, the settlement afterwards. A third, surpassing the two others in 
of Atira in Paraguay was thrown down by one of wealth, was distinguished by the name of Rica, which, 
them ; thirty-six persons were killed, many carri- with a fourth, w’erc soon worked with great activity, 
ages were blown away, and various other destruc- The mountain, which at the base is 18 miles in circum- 
tive consequences were experienced. The atmo- ference, is pierced everywhere by the operations of 
sphere is everywhere filled with moisture, by which the miners. According to Helms, who visited 
tlie furniture of the houses is injured. At Buenos Potosi in 1789» above three hundred pits were at 
Ayres, all the apartments which have a southern ex- that time worked ; but those who directed these 
posure have the floors continually damp ; the walla works seemed totally ignorant of the first principles 
are also covered with moss, and the roofs with a sort of mining. Few of them penetrated to a greater 
of bushy grass, three feet in height, which must be depth than 70 yards, and thev were all of them 
cleared away every two or three years, to prevent worked as irregularly, as if it had been merely for 
the moisture from sinking down into the house, plunder. Many of the pits were inundated with 
This moisture of the atmo&phere does not appear to water ; to free them from which, a main conduit had 
be in the least degree prejudicial to the health of been begun in 1778, which, in the course of nine 
the inhabitants. In no country is thunder and years, had, at an incredible expence, been carried 
lightning more violent. The peals of thunder sue- two miles in length. But so unskilfully had this im- 
cecd each other with such rapidity, that there seems portant work been planned, that even at its mouth, 
hardly an instant between them, and the whale hea- the conduit was above the level of the water in many 
vens appear as if they were illuminated with one flame, of the mines, after which it rose about one yard in 
These thunder-storms are frequently fatal to indivi- every thirty-two, which rendered it still more inef- 
duals ; and in one of them, which happened in January ficacious. Eight new veins were intersected by this 
37 93, the lightning struck the town of Buenos Ayres conduit, some of them containing very rich silver 
in thirty-seven places, and killed nineteen persons. ores. Another conduit was inspected by Helms 
The precious metals, which form such an import- and the other German Mineralogists who accoin- 
ant article of commerce in this viceroyalty, are en- panied him, which was begun about 1 00 years be- 
tirely derived from the western provinces, which fore, and which led to many rich veins of red and 
lie on the eastern declivity of the Cordillera, and grey silver ore. For want oF proper machinery! 
which, in 1778, were separated from Peru. The fol- however, all the pits were filled with water; though, 
lowing enumeration of the mines presently worked under better management, they might have been 
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»j ado to yield u oonddcrable revenue to their pro- 
prietors. 

The one from which silver is extracted is vaiious 
in its nature, consistency, and colour. The moun- 
tain ol' Potosi consists chiefly of a yellow, very firm 
argillaceous shite, lull of veins of ferruginous quartz, 
in which silver ore, and sometimes brittle vitreous 
ore, are found inter.* perse d. There is also a greyish 
brown one, in which appear some small grains, and 
thin blanches or vi ins of silver, running along the lay- 
ers .of stone. This ore is extremely rich, yielding for 
each (nvon, or 50 hundred weight, lit) marcs of silver 
or about 13 lbs. Some of the ores which ure found 
in other provinces of this viceroyalty appear black, 
fr< quently from the admixture of lead. The silver 
is <een when the ore is scratched. These ores ore 
called u(\ griffon, from their colour, and are esteemed 
very ricli, yielding 50 or (it) marcs of silver per 
t a\on. They are more valued also on another ac- 
count, namely, that the silver is extracted from them 
at a small charge. In place of the usual process of 
amalgamation with quicksilver, they are merely melt- 
ed in furnaces, where the lead, being evaporated by 
the fire, the silver is left pure and clean. There is 
another sort of rich ore, containing a large propor- 


niation. In the elevated and cold regions of PotosfvJJu*no§ 
and Lipes, this operation requires a month or six 
weeks before it is completed. But, in warmer dis- 
tricts, it is finished in eight or ten days. 

The manner in which these and all the other opc- Low state 
rations are performed, by which the precious metals <»t' the An 
are extracted from the earth, and afterwards separated ol Minin*, 
from their ores, is censured, in the most unqualified 
terms, by Helms, After pointing out the ignorance 
which prevailed in the previous management of the 
mines, “ still greater, if possible (lie observes), was the 
ignorance of t he Directors of smelting-houses and re- 
fining works at Potosi. By their method of amalga- 
mation they were scarcely able to gain two thirds of 
the silver contained in the rude ores ; and for every 
marc of pure silver gained, they destroyed one, and 
frequently two marcs of quicksilver. Indeed, all the 
operations at the mines of Potosi, the stamping, sift- 
ing, washing, quickening, and roasting the ore, are 
conducted in so slovenly, wasteful, arid unscientific 
a manner, that, to compare the excellent method of 
amalgamation invented by Baron Born, and prac- 
tised in Europe, with the barbarous process used by 
those Indians and Spaniards, would be an insult to 
the understanding of my readers.” 


tion of the finest silver, which turns red if it is wet- “ The tools of the Indian miner (he continues) are 
ed and rubbed against iron. Some of the ores glit- very badly contrived and unwieldy. The hammer, 
ter like talc. These yield hut little silver; but, be- which is a square piece of lead of f J0 pounds weight, 
ing soft, the metal is easily extracted from them, exhausts his strength, — the iron, a foot and a half 
Home are green, from the admixture of copper, long, is a great deal too incommodious, and, in some 
which it is found troublesome to separate from the narrow places, cannot be made use of*. The thick 
silver. But the most scarce and valuable ore is that tallow candles, w ound round with w ool, vitiate the air.*' 


which appears in entangled threads of pure silver, so The same mismanagement prevailed in the Royal 
fine that it is called arana, from its resemblance to a Mint, where every hundred weight of refined copper 
spider’s web. used for alloy in the gold and silver coin cost the 

The veins of silver frequently run through hard King L. 35 through the ignorance of the overseers, 
rocks, which have to be reduced to a very fine powder who spent a whole month in roasting and calcining 
before the ore can be lit for the process of aimilga- it, and in the course of these tedious operations fre- 
mation. In order to render the ore more friable, quently made it unfit for the purpose to which it was 
it is frequently roasted or calcined in an oven. It is intended. Mr Helms was ordered by the Governor 
afterwards broke to pieces with iron mallets, after to introduce a more improved process for the refin- 
which it is carried to the mills, where, being ground ing of the copper, and he accordingly showed, by 
to a very fine powder, it is passed through several actual experiment, that copper could be brought to 
wire sieves successively, the last being the finest, a greater degree of fineness in four hours and a half. 
The rude ores are also frequently broke to pieces by and at less than 2 * T th of the cxpeucc. The other 
hammers lifted up and down by means of a wheel, evils in tho management of the mines, he also at- 
Thcse hammers weigh about 200 pounds, and fall tempted to reform, in conjunction with another per- 
with sufficient violence to reduce the hardest stones son of skill in the mining art, who accompanied him 


to powder. This pow f dcr is laid in wooden troughs, to South America for the same purpose. In order 
and ‘is kneaded with quicksilver and water, until the to free the mines from water, two deep conduits 
two metals are completely amalgamated, after which were dug in the mountains ; proper machines were 
the quicksilver is evaporated by distillation, and the erected ; amalgamation works were set on foot, and 
metal which remains is cast into ingots. the necessary instructions in metallurgy were given to 

Iu some of the smaller rivers, mills with grind- six pupils, for the purpose of enabling them to reduce 
stones are used. The ore is ground with water, this improved system to practice. If the water in the 
which makes a liquid mud, that runs into u receiver, pits can be drained, the mines of Potosi would he in 
The mud is disposed on the floor in square parcels as flourishing a condition as ever. The total want of 
about a foot thick, each of them containing 25 liun- timber, however, on the nuked ridge of mountains in 


dred weight of ore. On each of these about 200 which those mines are situated, tends greatly to retard 
weight of sea-salt is thrown, which is moulded and the progress of the work. 

incorporated with the earth for two or three days. Respecting the quantity of silver which has been Prmlure «>»‘ 
*5After this the quantity of quicksilver which they extracted from the mines of Potosi, various accounts Oi** Silvei 
judge necessary is added to the muss, which is have 'been published. But these have generally 
moulded eight times a day, and lime is frequently been founded on imperfect materials, and liicir ac- 
inixed with it, to accelerate the process of anialga- curacy is therefore liable to doubt. On this point, 



Huentt i-Iumboldt’s invaluable work on the kingdom of Now 
Ayw Spain, contains the most complete and satisfactory 
information. This celebrated travellc' was enabled 
to procure, from official papers, an account of the 
value of the royal duties paid into the provincial 
treasury of Potosi, on all the silver brought to the 
mint between the years 15.5b and 1789; and the 
proportion of those duties to the whole produce 
being known, the annual amount of the silver ex- 
tracted from the mines, during this period, with the 
exception of what was carried away by the contra- 
band traders, can bo easily ascertained from these 
accounts. From the year 15 1.5 to 155b, there are 
no records of the royal duty, and Humboldt has 
supplied this defect from such imperfect, and acci- 
dental information as he could collect in the works 
•of the earlier writers on South America. Uiloa, 
who proceeds upon the authority of a writer in the 
17tli century, estimates the silver produced, dur- 
ing those eleven years, when the official records are 
wanting, to 72,000,000 of marcs, equal to about 
L. M 1,000,000 Sterling. But, according to the more 
accurate reckonings of Humboldt, this estimate must 
be greatly above the truth ; and he conjectures that 
tin* whole produce during this period, cannot have 
exceeded 15,000,000 of marcs or 127,500,000 pi- 
astres, equal, valuing the piastre at 4s. 2,]d. to 
L. 20.338,125 Sterling. He states, however, that 
little reliance can be placed on the correctness of this 
estimate. 

From the year 15.5b to the year 1578, a duty of 
one-fifth was paid on all the silver brought to the 
mint of Potosi. These duties amounted, during this 
period of twenty-three years, to 9, 801, ,00 6‘ piastres, 
which gives a total produce for those twenty-three 
years, of 49,009, .530 piastres, or 5,705,827 mares of 
silver, equal to I.. 1 0,3 12,43 1 • 

From the year 1579 to the year 173b, including a 
period of 1.58 years, a duty of 1 * per cent . was paid, 
and afterwards the fifth of the remaining 98 f j piastres, 
which amounted to nearly 6J per cent. The produce 
of this duty for 158 years amounted to 129,417*273 
piastres, which gives a total produce of about 
010,458,835 piastres, or 71,818,b8b marcs, and an 
annual average produce of 3,888,272 piustres, or of 
455,991 mores, in value equal to something more 
than L. 8,000,000 Sterling. 

From the year 173b to 1789* lj per cent, of duty, 
and the half of the fifth were paid, and, during this 
period of fifty-three years, the duties amounted to 
1 4,542,68 1 piastres. The whole produce amounted 
consequently to 128,129,374 piastres, or 15,074,044 
marcs of silver, and the annual average produce to 
about 281,7.58 marcs, equal to about L. 490,000. 

From 1789 to 1803, there is no account of the 
royal duties. But, according to the records of the 
mint, the produce amounted to 4b,000,000 of pi- 
astres, or to 3,285,710 piastres per annum. Helms, 
who visited Potosi in 1789, states that there were 
annually coined in the royal mint from 550,000 to 
b(>0, 000 marcs of silver, and about 2QOO marcs in gold. 


According to these calculations, the quantity of 
silver yielded by the mines of Potosi, amounts 

Piastres. 




For 11 years, from 1545 
^ to 1.55b, to - 127,500,000 

For 23 years, from 1 55b 

to 1578, to - 49,009,530 

For 158 years, from 1579 
to 173(i, to - 610,458,835 

For 53 years, from 173b 
to 1789, to 128,129,374 

From 1789 to 1803, to 40,000,000. 
In this account the pi- 
astre is estimated at 
eight reals, or 4s. 2|d. 

Previous to the year 
ibOO, it contained 13$ 
reals de Plata. For thjs 
mid two- thirds to the 
produce of these years, 
about - - 250,000,000 

The allowance for con- 
traband is variously es- 
timated at a third, a 
fourth, and a sixth. 

Estimating it at one- 
fourth, it will amount 
to - - 302,774,434 


26,828,125 

10,312,431 

128,450,713 

2b, 960,554 

9 , 079, 160 


52,004,166 


03,708,780 


Add for contraband, 1 
one-fourth, . J 

Total produce, 


1,211,097,739 

302,774,434 


254,835,155 

63,708,780 


1,513,872,173 


318,543,935 


% 


From this estimate of the produce of these mines, 
it will be found that they were never more flourish- 
ing during the whole period of 233 years, from 
1550 to 1789, than from 1585 to lbOb. For seve- 
ral successive years, the royal fifth amounted to one 
and a half million of piastres, which supposes an 
annual produce of 1 ,490,000, or 882,000 marcs, ac- 
cording as the piastre of silver is estimated at 13$ 
or 8 reals. * This is the more surprising, as at this 
period more than a third of the silver was never re- 
gistered. Adding this one-third to the annual pro- 
duce calculated from the royal fifth, the quantity 
of silver produced at this time, will amount to 
10,000,000 of piastres, equal to L. 2,104,1 66. After 
the year lbOb, the produce began gradually to 
diminish, although from this time to 1688,, it ne- 
ver was below 350,000 marcs per annum . From *he 
commencement of the subsequent century, the pro- 
duce continued decreasing, and from the year 173b, 
when the royal fifth only amounted to 85,410 pi- 
astres till about the year 1748, the annual amount 
of the duties was never equal to 200,000 piastres. 
After this period, the produce began to increase, 
and gradually rose to between 300,000 or 400,000 
marcs. This quantity, however, Helms, who had 
the best opportunities of information, assures his 


* This coin, towards the conclusion of the sixteenth century, was reduced to the value of eight reals; 
and as it is uncertain when this change took place, we cannot exactly ascertain the quantity of silver which 
was produced at this period. We can only be certain of its highest and lowest quantity. 
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readers could be doubled, if the mines were drained 
of the water with which they are overflowed, and if 
' some other simple improvements, which he suggests, 
were carried into effect. 

In 1545, it is mentioned that ores containing from 
80 to 90 marcs pet' quinta] of 1000 ounces, were 
common. The marc is nearly equal to about 
eight ounces; so that, according to this account, 
1600 ounces of ore were found to yield about (>00 
or 700 ounces of silver. The average produce 
was, at this period, from eight to nine ounces 
per quintal, which* was nearly in the proportion 
of one ounce in twenty-two or twentv-five. Since 
the commencement of the eighteenth century, it 
is stated by Humboldt, that they reckon only on 
extracting from three to four marcs of silver from 
the caxon of ore, equal to 5000 lbs. which is only 
one ounce of silver out of every 2000 or 2500 ounces 
of mineral. According to experiments made by 
Helms on 800 specimens of ores, they were found 
to produce from six to eight ounces of silver for 
every caxon of 5000 lbs.; although in some ores the 
silver was in the proportion of 20 marcs to each 
caxon, which is about one in 384. 

The minerals of Potosi are consequently extreme- 
ly poor, and it is owing to their abundunce alone, 
that they still produce so great a quantity of silver. 
From 1574 to 17SJ), the mean quantity of silver af- 
forded by the ores has diminished in the proportion 
of 170 to one, while the silver extracted from the 
mines has only diminished in the proportion of four 
to one. It thus appears that the productiveness of 
mines does not by any means depend so much on 
the richness or poverty of the minerals which they 
contain, as on their abundance, and the facility 
with which they are worked. It happens, ac- 
cordingly, that the Mexican mines, which are 
the richest in the world, contain remarkably poor 
minerals, the best yielding, on an average, from 
4j*{y to ; the middling from 1 $ T to 2/^, and the 
worst about 1 A ounces of silver for every lfiOO 
ounces of ore. In some of the mines of Germany, 
on the other hand, of which the produce falls so far 
short of those of South America, the mean propor- 
tion of silver is found to amount to 10 ounces per 
quintal, and in fortunate periods to 1 5. 

From 1545 till 1571, the silver minerals of Potosi 
were all smelted in portable furnaces contrived by 
the Indians. These were cylindrical tubes of clay, 
very broad, and pierced with a number of holes, 
which, admitting the air, gave the flame a great de- 
gree of intensity. About the year 1 571 * the method 
of amalgamation with mercury was introduced ; and 
of the 8000 or 10,000 quintals produced by the 
mine of Guancunelica towards the end of the six- 
teenth century, above 6000 or 7000 quintals were 
consumed in the works of Potosi. About the year 
1703, the consumption amounted to between 10,000 
and 17,000 quintals annually. There are at present 
2000 miners engaged in the works at Potosi, who 
are paid at the rate of 25s. per day. Fifteen thou* 
sand lamas, and an equal number of asses, are em- 
ployed in carrying the ore from the mountain of Po- 
tosi to the amalgamation works. 

Gold is found in most of the mountainous districts 
of this viccroyalty. It is either worked in mines, 


gathered from the sands, or collected from the 
streams. Near the town of Mojos, there is n consi- v 
durable stratum of rich magnetical iron sand, in 
which are found particles of gold of the size of a 
lentil, and sometimes as heavy as the quarter of a 
ducat. The Indians, however, by their unskilful mode 
of working the sand, lose all the finer particles of 
the gold, which are carried away by the stream. 

From the tow*n of Mojos to within a short distance 
of Potosi, from which it is distant 180 miles, similar 
alluvial layers occur, and gold is washed fr-»m them, 
especially at the little tow r n of St.Jago do Cotagoita, 
which is distant about 90 miles from Potos\ In the 
province of Lipcs there are gold mines, many of 
which have been abandoned. But two are now work- 
ed, and one of copper, the strata of which are inter- 
mixed with gold, silver, iron, and loadstone. In 
Puno and Oruro, there are several gold minis. But 
most of them have gone to decay from the inacti\ i- 
ty of the inhabitants, or they have been overflowed, 
and all efforts to drain them have been found una- 
vailing. The most abundant mines are in the pro- 
vince of Cochabamba and Sicasica. The whole of 
the mountains in this last district, where the Indians 
collect ore by working, abound in rich gold ore, and 
when, ubout a hundred years ago, a projecting 
part fell down, lumps of pure gold, weighing from 
two to fifty pounds, were severed from the stone ; 
and, even in the present times, in the layers of sand 
washed from the mountain by the rain water, pieces 
of pure gold are found, some of which weigh an 
ounce. From the ignorance of the inhabitants, how - 
ever, most of these treasures lie totally neglected. 

A very brief and general account of the unimals Animals, 
of this country, is all that can be attempted within our 
present limits. The horses and horned cattle, origi- 
nally imported from Europe, have multiplied amaz- 
ingly in the extensive plains of South America. 

Asses, mules, European sheep, stags of different spe- 
cies, foxes, rabbits, goats, and hogs, are numerous, 
and great numbers of wild dogs are to be met with. 

These are descended from those of a domestic kind 
that have left their masters in pursuit of the game, 
with which the country everywhere abounds. The 
other wild animals are the punia or American lion, 
the jaguar and cougar, two species of American ti- 
gers, which are strong and ferocious animals, and 
commit great devastations among the flocks. The 
jaguar, when full grown, is a large animal, some of 
them measuring five feet from the nose to the root of 
the tail, which is two additional feet long, and so 
strong that they will drag the carcase of a horse or 
bull which they have killed to the place where they 
intend to devour it. They are excellent swimmers, 
and Azara mentions, that he has seen them swim- 
ming across a large river loaded with their prey. 

The Puma i& a weak and cowardly animal, and is now 
become very scarce in the parts inhabited by the 
Spaniards. The guazuara, called the cougar by 
BufFon, is 47 inches long, without including the tail, 
which is 2 6 inches long. It flies from the human 
species, but kills calves, sheep, pigeons, and all other 
smaller animals. It does not stop to eat the flesh, 
but is contented with licking the blood. Of the 
other animals, the most remarkable are the anta 
or rianta, which is between the elk and buffalo 
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species. It is of the size of a large ass, has no 
*■ horns, and is of singular strength. It is frequent- 

ly found in the forests and plains of Paraguay, but 
has been so much hunted both for its skin and flesh, 
that it is scarce both in Tucmuan and Buenos Ayres. 

•Vi The armadillos arc very numerous all over South 
* America, and are of various species, differing in size, 
and in the nature of the armature with which they 
arc covered. 'Fhe tamandua, or nurumi, or ant-eater, 
is 5‘ih inches long, without reckoning the tail, which 
is in length 22 ^ inches, besides a thick hunch of 
ha r at its end, 11 inches long. Azara enumerates 
various other small animals, which are generally car- 
nivorous, preying upon birds, reptiles, or other infe- 


The rivers abound in great varieties of fish ; and 
of amphibious animals, there are on the coast tur- 
tles, seals, and sea-lions ; while alligators or cay- 
mans, of a large size, and very voracious, swarm in 
all the rivers. The interior of the country is infest- 
ed by innumerable tribes of reptiles and insects, 
which are brought into life in the damp forests, and 
on the rank soil on the borders of rivers. Serpents 
also abound in these parts, among which the most 
remarkable is the enormous boa constrictor, which 
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is chieHy found in the marshy places of the forests. 

In regulating the colonial trade, Spain has uni- Commerce* 
formly proceeded upon the principle of sacrificing 
the colony for the supposed advantage of the mother 


nor quadrupeds. 1 he chibi-guazu, which he consi- 
ders to be the jaguar of New Spain, or the tiger- 
# cat of other countries, is ,'M* inches, and the tail 13 
inches. Wild cats are found of various sorts. There 
are also several animals which have the form of the 
martin, the pole* cat, and the ferret, but which are 
much larger and stronger. The sarigue or the fe- 
cundo, is a small animal peculiar to America, which 
preys upon pigeons, mice, insects, eggs, Ac, It has 
a long triangular and pointed face; its eyes are 
oblique and jutting out. Its mouth is large, and 
well furnished with teeth. Its tail is long, thick, and 
covered with scales, which it uses to climb up trees 
and walls when the surface is in any degree rough. 
It has long whiskers, and its ears are round, naked, 
and transparent. 

Of the domestic animals, those most worthy of 
note are the lama and the paco, both natives of the 
mountainous par's of Peru, and inhabiting the higher 
districts of the Tucumnn, and the provinces of Los 
Charcos, and Santa Cruz de la Sierra. The lama is 
a most useful animal, and is capable of carrying hea- 
vy burdens in the most rugged and dangerous roads. 
It is about four feeL high ; the body, including the 
neck, is five or six feet long. This anifnal bears a 
great resemblance to a camel, excepting that it has 
no lmneh on its back. The paco, or vicunna, is a 
species of subordinate animal to the lama, in the 
^inie manner as the ass to the horse. Their wool is 
line and long, and is a valuable article of merchan- 
dise. The natural colour of it is that of a dried 
lose-leaf; and while every kind of clothing manu- 
factured of it possesses a peculiar degree of genial 
warmth, it is at the same time most beautifully silky 
and light. The latna and the paco inhabit the high- 
est mountain-deserts amid perpetual ice and snow ; 
and the cold, far from being unfavourable to them, 
seems to invigorate and refresh them. The tapir, 
though more abundant in Brasil, is also found on the 
banks of the Parana and Paraguay. It is of the size 
of a small cow, but has neither horns nor tail. 

»r<N. Of birds, the emu, which is generally known by the 

name of the American ostrich, and the well-known 
bird of prey the condor, are the most remarkable. The 
emu is bred in the Pampas . It is generally six feet 
high, measuring from the head to the feet ; and it runs 
with such swiftness that the fleetest dogs arc thrown 
out in the pursuit. Carrion vultures, which fly in 
large flocks, are also very common, and feed upon 
numerous carcases of the cattle slaughtered for the 
soke of their hides. 


country ; and, with this view, such restraints were 
imposed on the commerce of her South American 
provinces, as forced them to depend entirely on the 
parent state, both for the supply of their wants, and 
for the sale of their produce. They were not only 
entirely debarred from trading with Europe, or witn 
any other country, in their own vessels, but their in- 
tercourse with each other was either entirely prohi- 
bited or obstructed by many severe restrictions. 
Under this system, the commerce of Spain with her 
colonies centered entirely in the port of Seville ; and 
the cargo of every ship destined for the colonies 
was inspected by a board appointed for the purpose, 
before she could receive a licence to make the 
voyage. In 1720 this commerce was transferred to 
Cadiz, as being a more convenient port ; and the 
commerce was carried on by means of annual fleets, 
which sailed periodically, and which consisted of 
two squadrons, known under the respective appella- 
tions of the galleons and the flotn. These expedi- 
tions were made exclusively to the Gulf of Mexico ; 
and it was through the ports of Porto-Bello and 
Vera Cruz alone that the colonies of Spain were 
either supplied with European commodities or found 
a vent for their own productions. Owing to tills li- 
mited intercourse, the produce of America was 
exchanged for that of Europe on terms extremely 
disadvantageous. Her markets were always imper- 
fectly supplied with the commodities of Europe, 
which bore, in consequence, a very high price ; while 
her own productions, being restricted to particular 
ports, were always liable to arrive at a market al- 
ready overstocked. The Spanish colonies lan- 
guished under those harassing restrictions ; and 
Buenos Ayres, whose territorial resources con- 
sisted neither in gold, silver, indigo, cochineal, 
nor in any of those precious products which are 
easily exported, but in bulky and perishable commo- 
dities requiring the constant command of shipping, 
remained for a long time in a state of obscurity and 
depression. 

But the operation of this system was eventually 
counteracted by its extreme violence and injustice; 
in consequence of which it was found impossible, in 
cases where it prohibited the colonies from being 
supplied with articles of the first necessity, to carry 
it into strict execution. Salutary evasions were, 
therefore, connived at, and, in process of time, a 
contraband trade was established, which was found 
so beneficial, that it flourished in spite of nil the ex- 
pedients adopted to prevent it. The legitimate 
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commerce was proportionality diminished, and the 
f annual squadron gradually dwindled awoy front 
1 5,000 to 2000 tons of shipping. 

Those encroachments on the monopoly of the co- 
lonial trade plainly suggested the necessity of relax- 
ing the restraints by which the colonies were op- 
pressed, and of devising some method for ensuring 
to them a constant, and adequate supply of European 
produce. In the year 1740, a considerable part of 
the American trade was permitted to be carried on 
by register ships, which, on purchasing a licence 
from the Council of the Indies, were allowed to sail 
at any time, and which, in the year 1748, finally 
superseded the galleons and fiota, after they had 
been in use for two centuries. By means of this in- 
tercourse, the American market was more regularly 
supplied with the productions of Europe, and 
Bueno9 Ayres was benefited, along with the other 
colonies, by these regulations. 

Other relaxations of the system of restraint 
soon followed. In 1774, a free intercourse was 
opened between several of the American provin- 
ces ; and, in 1778, seven of the principal Spanish 
ports, to which, in 1788, five others were added, 
were permitted to engage in a free trade with 
Buenos Ayres, and with tne ports of the South Sea. 
These regulations, together with the erection of 
Buenos Ayres into an independent viccroyalty in 
1778, gave it importance and stability; and, from 
this period, its imports and exports have progres- 
sively increased. Previous to the year 1778, not 
more than 12 or 15 registered vessels were engaged 
in the colonial trade of South America, and these 
seldom performed more than one voyage in three 
years. But, in that year, their number increased to 
170 vessels, the value of whose cargoes amounted to 
L. 1,958, 676. For the further encouragement of the 
trade of Buenos Ayres, salted meat anti tnllow were 
allowed, in the year 1793, to be exported duty-free ; 
and, by this and other regulations, the trade and 
population of the adjacent provinces was consider- 
ably increased. Azara gives the following annual 
average estimate of the trade and shipping of Buenos 
Ayres, taking the average of the years between 1 792 
and 1796. 

Imports from Spain . 


No. of 
Cargoes. 

Prom wliat Port* 
received. 

Value of 
Spanish 
Manufac- 
tuies and 
Produc- 
tions. 

Value of 
the Pre- 
(taction* 
and Ma- 
nufactures 
of other 
Nation*. 

Total. 


Cadiz 

Piantic*. 

631,615 

Piaster*. 

923,313 

1,554,328 

21 

1 

Barcelona and 
Malaga 

5.95,229 

21,845 

617,074 

, il 

Corunna 

223,484 

75,584 

233,669 

St Andero 

32,501 

6,132 

24,187 

56,6 88 

. | 

Vigo 

4,400 

10,532 


Jijon 

4,684 

2,123 

6,784 

i 

St Lucar 

287 


287 

-M..- 




2,545,364 


Exports to Spain . 


faenos 

Ayr«g. 


No. of 

0in- 

£0?*. 

To wiiat 
1*01 ts S ( lit. 

Silver in Pi- 
<u»tie.H > iii In- 
gots, or id 
Plate. 

Vain* of 
(fold in 
Piastre*. 

Value of 
Produce 
in 

Piastres. 

Total Va- 
luc in 
Piastres. 

19 

15 j 

Cadiz 

Barcelona 

“1^ 

u- 

of 

O 

i O 

447,483 

2,391,845 

A Malaga 

200,385 

83,281 

277,301 

561,568 

8 ‘i 

Corunna 

938,348 

625,696 

32,685 

1,656,729 

sj 

St Andero 

5,202 

1,632 

50,189 

57,023 

47 





4,667,166 


In pounds Sterling, L. 982,049 
Impoi Is from the Havannah. 


Sugar 



13,037 arrobas. 

Confections 



37 ditto. 

Honey 



132 jurs. 

Cocoa 



65 arrobas. 

Coffee 



225 ditto. 

Brandy 



1,277 casks. 

Rice 



240 quintals. 

Wax 



505 arrobas. 

Pitch and Tar 



37 quintals. 

Linen 



473 i pieces. 

Manna 



96 pounds. 

Dye-woods 



37-& quintals. 

Acuna wool 



188 ditto. 


Value in pounds Sterling, 


L. 20,897. 


Exports to the Havannah. 


Silver in piastres 
Salt Beef 
Tullow 
Fine furs 
Sea- wolf skins 
Common wool 
Sheep skins 
Flour „ 

Oil ot the sea- wolf 

Copper 

Goose wings 


Value in pounds Sterling, 


17,236. 

3<),281 quintals* 
10,617 arrobas. 
147 
32 3 

80 arrobas. 

1 1 3 dozen. 
440 quintals. 
25 ditto. 

50 ditto. 

70 

L. 15,057* 


Imports from Lima . 


Sugar 

Cocoa 

Cinnamon 

Rice 

Sait Stones 
Indigo 

Wrought iron 


4337 arrobas. 
295 do. 

pounds. 
80 quintals. 
200 

1 33 pounds. 

7 


In pounds Sterling, L. 536,587 


Value in pounds Sterling, 
10 


L.5264* 
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Wicc.i* 

Ayres. 


Exports to Lima . 


Paraguay tea 

- 


2 j 88 arrobas. 

Tallow 

- 


2800 do. 

Swan skins 

- 


20 

Negro slave* 

- 


88 

Hoes 

- 


4 If) 

Thread 

- 


J28 

Silk stockings 

- 


8 

IJats 

- 


24 

Value in 

pounds Sterling, 

L. 472.9. 

Imports from the Coast of African 

Negro slaves 

- 

- 

1338 

Hois 

- 

- 

H20 

Value In 

i pounds Sterling, 

L.C'6,70.'. 


Exports to the Coast of African 


Silver, in piastres 
Value of goods 


120,27 6 
12, 1 788 


Bncitts 

Ayres. 


Value in pounds Sterling, L.27,<)87. 

; 'tl( rN of ^ ll ^ ie year 17.07, hostilities commenced between 

iiu* War Spain and Great Britain ; and, in consequence of this 
with Eng- event, the trade between the mother country and 
liiul oil her South American colonies was necessarily ex- 

u> mmc ice. p 09e( j t0 the maritime hostility of Britain. So effec- 
tually was this hostility carried on by the British 
cruisers, that, in J7f)8, the trade of the Spanish 
settlements wits at a stand ; and it was calculate 
ed that above three millions of hides were lying at 
the warehouses of Buenos Ayres and Monte Video, 
for which no vent could be found. European goods 
were totally wanting, or had risen to excessive 
prices. Linen was not to be had, and the cotton 
stuffs of the country, or those which came from 
Peru, wore substituted in lieu of it, and for brandy 
and Spanish wines those of Cuyo were used. This 
stagnation of trade was at length relieved by the in- 
tervention of the neutral vessels of the Americans, 
which brought European goods to the colonies, and 
took away their surplus produce in return ; and this 
contraband intercourse was found so indispensable 
to the trade of those countries, that it was either 
connived at or openly encouraged. 
fll| ior A very extensive trade is carried on between the 
Uninyiercc. lower and upper provinces of this viceroyalty, and 
also with Peru and Chili. The herb of Paraguay, 
known by the name of Paraguay tea, and the cattle 
and mules of the provinces of Buenos Ayres and 
Tucuman, form the staples of this commerce. The 
herb of Paraguay is in such demand, that the crop 
on the ground is generally sold before it is gathered. 
The quantity exported to Peru is estimated at 
2,500,000 libs., and about 1,000,000 of libs, are an- 
nually sent to Chili. The remainder is consumed in 
Paraguay, Tucuman, and the other provinces. 
There is a continual demand for mules in Peru and 
Potosi to carry on the work of tho mines ; and it is 
calculated that about 60,000 of these animals arc 


annually purchased for Peru and Potosi ot the price 
of between three and four piastres a-hcad. These 
are driven into the interior by easy journeys to 
Salta, where they are taken great care of during the 
winter, and when in good condition, they are con- 
ducted to Potosi, where they sell for eight, nine, or 
ten piastres a-hcad ; and such as ure carried to Peru 
sell for higher prices, some for 40 and even 50 
piastres. Peru and Potosi, and the mountainous 
districts where the mines are situated, arc also sup- 
plied with large droves of cattle from the province* 
of Buenos Ayres and Tucuman. These arc cither 
caught wild, or they are purchased from the im- 
mense pasture lands which extend over a great 
part of the province of Buenos Ayres, and are con- 
veyed by easy journeys into the interior. A great 
trade is also carried on, more especially when the 
u$uul intercourse with Europe is interrupted by 
war, between Peru and Potosi, and the other pro- 
vinces which were annexed to Buenos Ayres in 
the year 1778. These provinces being the princi- 
pal mining countries, are on this account populous, 
while, owing to their elevated situation, the climati 
is bleak, and the soil barren. Supplies therefore, both 
of subsistence and of manufactures, must be drawn 
from more fertile regions ; and the trade in question 
consists accordingly in exchanging the produce of 
• the adjoining provinces for the precious metals which 
form the great staple of the mining districts. Peru, 

Chili, and the provinces to the east, receive from 
the mining countries supplies of gold and silver, in 
exchange for which they send maize, wheat-flour, 
cotton, oil, pimento, sugar, hides, wax, soap, tallow, 

&c. baize, woollen manufactures, and articles lor the 
use of the mines, &c. 

Estalla, the compiler of a voluminous collection. Population, 
which contains much valuable information on South 
America, called Viagero Universal , estimates the 
population of this vicerovalty at 1,000,000 of Spa- 
niards and Creoles, besides Indians. He estimates 
the population of the city of Buenos Ayres at about 
40,000, of whom one half are whites or Spaniards. 

Though reckoned the capital of the viceroyalty, it is 
not so populous as Potosi, which, according to 
Helms, contains a population of 100,000; an 
amount which so greatly exceeds all preceding ac- 
counts, as to render the accuracy of his information 
extremely doubtful. M. Humboldt, in his general 
table of the population of South America, which, 
however, he does not give ns pretending to accu- 
racy, estimates the Spanish and Creole population of 
this viceroyalty at 1,100,000; which exceeds E&tulla’s 
estimate by 100,000. Azara states the population of 
the province of Paraguay at 97,500, and that of the 
province of Buenos Ayres tit 170,900. 

In 1806, a British squadron, commanded by Sir Biitish Ex- 
Home Popham, appeared in the Rio de la Plata, 
from which a force was landed under the command 
of Major-General Beresford, for the reduction of 
Buenos Ayres. Some trifling resistance was offered 
by the Spaniards ; but, in the end, General Beresford 
entered the town with little opposition. He appears 
to have been partly indebted for his success to the 
surprise into which tho Spaniards were thrown by 
this unexpected invasion, for when they had suffi* 
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Htu'itos ciently rccovcicd from their panic, nod had leisure authority, proceeded to bombard the city and to de- 
Ay»c»^ t to consider the liicontiricruble numbers of their cut*- stroy its commerce. On the other hand, the Junta 
mics, the British were availed by such a superiority sent their army against Monte Video, and compelled 
of force, that they were compelled to jkdd them- Elio to take refuge within the walls of the fortress, 
selves prisoners of war on the K*th of August, hav- An armUticc was afterwards concluded between the 
ing had possession of the place for about the space parties ; but the subsequent transactions are yet in- 
of six weeks. In the meantime, reinforcements ur- volved in considerable obscurity. We propose to 
rived from the Cape, and Sir Home Pophain, hav- reserve the account of the revolution which has 
ing made an unsuccessful attempt on Monte Video, been begun in these colonies, for the Article South 
took possesion of the fort of Maldonado, at the America; trusting that, before we shall have ad- 
mouth of the Plata. Additional reinforcements hav- vanccd so far in the course of our work, the cause of 
ing arrived under the command of Sir Samuel A eh- independence will have finally triumphed, and that 
muty, the invaders succeeded at length in taking we shall then be able to exhibit a distinct and sa- 
Monte Video by storm, and they only waited for tislactory view of its progress, and of its probable re- 
farther succours to resume the attack of the capital. suits both to America and to Europe. 

The expected reinforcements at length arrived, in Azura, Voyages rn Ameriqnc Meridionale , dtpiti, y 
May 18U7, under General Whitdock, to whom was 17 Sijusqii vn 1801.4 vols. 8vo. 180J). — Humboldt, 
committed the chief command of the expedition; Political Essay on the Kingdom of New Spain, 4 vols. 
and, on the 15 th June, a farther reinforcement wus 8vo. — WWco&ie 9 * History o/ the Viceroyalty of Buenos 
received under General Crawford. With this force, a- Ayres, 1806. — Helms's Travels from Buenos Ayres, 
mounting to 8000 men, it was resolved to attack Buenos by Potosi and Lima . — Alcedo's Geographical and 
Ayres by marching into the town. Put no sooner Historical Dictionary of America ami the West Indies, 
had they entered the place, than they were assailed, translated by Thompson, 5 vob. 4to. 1810. — Edin- 
froin all quarters, with a commanding and superior burgh Review, Vol. XIX. (o.) 

fire of grape and musketry. The streets were in- BUKHARA, or Bokhara, an extensive coun- 
tersected by deep ditches secured by cannon which try in central Asia, situated to the north of the 
poured upon the assailants an incessant and destruc- Oxus, which separates it from Khoarism and the 
tivc fire ; while, from the windows and tops of the kingdom of Caubul. Its principal cities are Buk- 
houses, they were exposed to a gulling fire of mus- hara aud Samarcand. This ancient seat of the con- 
ketry, to hand-grenades, bricks, and stones. In this querors of Asia is now almost entirely unknown to 
unequal contest, about a third of the British army Europeans. A few particulars, however, respecting 
was either killed, wounded, or captured, without any its present state, were collected by Mr Elphinstone, 
material advantage gained ; and, next day, an armis- during his residence in Caubul. 
tice was concluded, which issued in a convention, About the beginning of the sixteenth century, the 
by which it was agreed that the British should eva- descendants of Timur were driven from this territory 
cuate the Plata in two months ; and that all prisoners by the Uzbeks, who, crossing the Jaxaitcs, swept 
taken on both sides should be restored. all before them, till they were stopt by the central 

late Revo- The project of the French Emperor to subdue barrier of mountain*. They thus established them- 
lutioii. Spain, for the purpose of establishing his brother selves, and have ever since remained the ruling peu- 
Joseph on the throne, gave rise to a spirit of just in- pie in Bukhara, Bulkh, Fergannah, and KhoanMu. 
dignation throughout the South American colonies ; The Uzbeks belong to the great race of Turk or 
and when his successes seemed to pave the way for Toork, which, with the Moguls and Mandshnor*, 
the subjection of the mother country, their first comprises all the people known in Europe under the 
care was to lake effectual measures for the se- general appellation of Tartar. The beauty of t!u< 
curity of their ow n independence. With this view, race is celebrated by the Persian poets ; though, fin- 
in the town of Buenos Ayres, the government of the this admiration, it seems chiefly indebted to the con- 
viceroy was superseded by one of popular appoint- trust with the hideous deformity of the Mogul aspect, 
mont ; and though the leaders of the revolution still The Uzbeks are generally short and stout. Broad 
professed allegiance to Ferdinand, it was generally foreheads, high cheek-bom *s, thin beards and small 
believed that they had secretly resolved to shake off eyes, form the national features. Their complexion 
the yoke of Spain. Different views, however, pro- is clear and ruddy, and their hair generally black, 
vailed in other parts of the country. In Monte Part of the nation live in houses and part in tents. 
Video the Regency of Cadiz was recognised ; and, Of the latter description, Bukhara contain-- a large* 
in the interior, a counter-revolution was begun proportion, as a great part of the soil is fit only for 
under the influence of Liniers and the adherents of pasturage. This people have not the remotest, idea 
the new government in Spain. To suppress this move- of travelling on foot; every man keeps a horse or 
ment, a force was dispatched into the interior, at a earned ; even the beggar must have an ass to ride 
whose approach the chiefs of the counter-revolution upon. Ilorse-flesb is the favourite food ; but can be 
fled, and being pursued and taken, they were bar- obtained only in small quantities unless by the rich, 
barously murdered. TJie opposition to the revo- Their drink consists chiefly of tea, and koumiss or 
lution begun at Monte Video, was of a more formi- kimmiss, an intoxicating liquor drawn from mares* 
dable churacter. It was directed by Elio, an officer milk. 

of* marine, who arrived from Spain with the cum- The Uzbeks, having embraced Mahometanism at 
mission of viceroy, and who, not being able to pro- a time when they probably had few other punitive in- 
vttil on the Junta of Buenos Ayres to recognise his stitutions, have adopted its precepts in their fullest 
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Buklnr* extent. All the details of civil government, and the 
I! i minutest observances of common life, arc regulated 
Biilkli. ky t | ie | )reC ept8 of the Korun. The King of Buk- 
hara assumes the title of Commander ot the Faithful; 
he spends a great part of the day in teaching the 
Mahommedan religion, and of the night in prayers 
and vigils. He reads prayers in his own mosque ; 
and will sometimes perform the funeral service, even 
for people of low' rank. 

In Bukhara, and in all the Uzbek countries, the 
form of government is almost entirely despotic. The 
country is fonned into divisions and subdivisions, 
which are governed by officers appointed solely by 
the sovereign. The villages alone have some share 
in their own administration ; hut this cannot form 
any material check on the royal authority. The 
# Uzbeks aro bravo ; they charge with shouts, 
drawn up in three lines which advance succes- 
sively to the attack ; so that, till the third has 
given way, they cannot be considered ns finally de- 
feated. They make admirable light cavalry from the 
rapidity of their movements, and from being patient 
of thirst, hunger, and fatigue, in an extraordinary 
degree. Their laws of war are entirely barbarous; 
infidel captives are sold as slaves ; and this treatment 
being unlawful in regard to Mahommedan enemies, 
those suffer a more cruel fate, and are butchered with- 
out mercy. Yet, in the intercourse of private life, 
they dhpluy many laudable qualities. They are 
honest and sincere; quarrels are rare, and a murder 
scarcely ever heard of. Their hospitality is such, 
that Mr Klphinstono considers Bukhara us the coun- 
try of Amu through which a traveller may pass with 
the greatest security. 

The capital city, called alsj Bukhara, appears to 
he very considerable. Its population is said to be 
equal to that of Peshawer, and, consequently, ex- 
ceeds a hundred thousand sou^. This city contains 
numerous colleges, supported cither by the king, or 
by private foundations. The sciences exclusively 
taught, indeed, are those of Mahommedan Theology 
and Jut imprudence; and, even in these, the fame of 
this city is inferior to that of Peshawer. Besides 
these institutions for education, Bukhara contains 
caravansorics, on a great scale, for the accommoda- 
tion of trade; and, notwithstanding the rigid attach- 
ment of the people to the Mahommedan faith, stran- 
gers of every religion experience the most liberal 
toleration. (b.) 

BULKH, or Baj.k, a kingdom of central Asia, 
situated on the northern declivity of the immense 
chain of mountains, commonly called Hindoo Coosh, 
which separates it from Cuubul. It forms thus the 
intermediate state between that kingdom and Buk- 
hara. Some of its vallies, particularly along the 
Oxus, are lower, and suffer more from heat, than 
those of Caubul, on the southern side of the chain. 
This country was conquered, at the commencement 
of the sixteenth century, along with Bukhara, by 
the Uzbeks, who have ever since continued the rul- 
ing people. Bulkh was conquered by Nadir Shall ; 
ami, notwithstanding several revolutions, has since 
generally continued in a state of nominal subjection 
to Caubul. Kiliich Ally, however, an U/.l#ck prince, 
exercises at present an authority almost independent. 
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Tiie king of Caubul docs not even draw any tribute 
from Bulkh ; he is content if it serve as a barrier 
against the northern Uzbek tribes. 

The country is chiefly divided into three large 
provinces, — Bulkh Proper, Khoolloora, and Koon- 
dooz. Its government and manners being those 
common to the Uzbek tribes, have been described 
under the head of Bukhara. Kiliich Ally main- 
tains an army of 12,000 horse ; after paying the ex- 
pence of which, lie has a clear revenue of alack and 
a half of rupees (about L. 19,000). He is much 
beloved by bis subjects, and affords such effectual 
protection to trade, that his praises arc celebrated 
by all the caravans which traverse this part of Asia. 
He scats himself daily in his public apartment, on a 
carpet, without pillows or cushions. Those of his 
visitors whom he wishes to honour, are seated by 
him on the same carpet ; while others must be con- 
terited with the bare floor. Pie superintends in per- 
son every department of the administration, executes 
justice with strictness, and is particularly attentive 
to the regulation of the bazar, or public market. 

Bulkh is the ancient Bactria, which, for wealth and 
power, held a high pre-eminence among the king- 
doms of central Asia. The capital was known under 
the name of Bactra, and seems to have been the 
grand emporium for the commerce of this part of the 
world. The Asiatics are impressed with the deepest 
veneration for its antiquity, and call it commonly 
“ the mother of cities.” Immense ruins still attest 



its ancient grandeur ; but the modern Bulkh merely 
occupies a corner of the circuit enclosed by the an- 
cient walls. The country round, however, is level 
and fertile, contains a great number of villages, and 
is watered by artificial canals. Tausk Kocrghaun, 
the capital of Khoolloom, contains 8000 houses, and 
the capital of Koondooz still exceeds it in magni- 
tude. (it.) 

BUNDELCUNI), or Bandelkhavd, an exten. sif<M(ioij 
sive district of the province of Allahabad, in Hindus- and ICxtewt, 
tan, between the rivers Cane and Betwah, occupying 
ft superficies of about 1 1,000 square miles. The 
south-west frontier lies in about 24° north latitude, 
and 80° 45' cast longitude, and the territory extends 
about two degrees further north. In general, the 
face of this country is mountainous, high, and rocky; 
its vegetation is scanty, and the inhabitants do not be- 
stow much care on the cultivation of it. The sum- 


mits of many of the hills, however, are covered with 
low copses, amidst which there is but little gra^ in- 
terspersed. Other parts of the district exhibit a dose 
jungle; and there are portions, consisting of fertile 
soil, which are brought under suitable culture. 

The most valuable of all fossils, diamonds, have Diamond 
been long found here, particularly near the toun of Mims. 
Purna or Pannah. The mines producing them are 
climated in a range of hills called Bund-Ahill by the 
natives, extending above twenty miles in length by 
between two and three in breadth, and are said to be 
partitioned into twenty one divisions ; but we do not 
know that the whole belong to Bunddound. Of 
these, the mines of MaUurajepoor, Uajepoor, Kim- 
merali, and Guddaseah, contain the finest diamonds; 
and one dug from the last has been reputed the 
largest in the world. It was kept in the fort of Cal- 
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ItnmM- linger, among other treasures of Rajah Himmut Ba- 
/ hadur. Several different rajahs are proprietors of 
the mines, each having the charge of his own, with- 
out any interest in the produce of the rest. A su- 
perintendent is appointed to inspect the produce, and 
every diamond when found is registered, valued, and, 
if the rajah does not chusc to keep it, is offered for 
sale. When sold, he receives two- thirds of the value. 
In the reign of the Emperor Ackbur, the mines of Pan- 
nah produced to the amount of L. 100,000 annually, 
and were then a considerable source of revenue ; but 
for many years they have not been nearly so profitable, 
and it Appears that about the year 17/>0, the govern- 
ment did not derive more from them than equivalent 
to L. £0,000 /mv annum. Their present value is not 
exactly known. According to tradition, the mines 
were discovered by a fakir or religious mendicant. 

Aspect of The country, at a distance.from the mountains, is 

the country. U g rcea biy diversified with clusters of eminences or 
small hills, separate from each other, exhibiting a 
picturesque appearance ; and the inhabitants invaria- 
bly build their villages at the bottom of a hill. They 
are seldom seen in any other situation, and it is chief- 
ly around the villages that the small quantity of grain 
raised in the district is cultivated. But Bundelcnnd 
not being a fertile country in itself, grain is brought 
from the banks of the Jumna and the Ganges. Many 
other commodities are supplied from the Deccan, or 
middle region of the peninsula, and large herds of bul- 
locks are seen continually passing to the hilly part of 
the territory. The forests abound with tigers, and the 
nhil-gau or white-footed antelope, as also the wild boar, 
which are all hunted by the chief men of the country. 

Inhabitants. 'The inhabitants, who are called Bondelas, are a 
brave and warlike people, entertaining high notions 
of independence, and impatient of constraint or in- 
dignity. They act under the full impulse of those 
violent passions which sway the inhabitants of the 
east, and lead to catastrophes of a nature un- 
known to Europeans. An instance occurred not 
long ago, when the fortress of Adjyghur, be- 
sieged by the British troops, was evacuated by the 
garrison. The removal of the family of the re- 
fractory Zemindar who hud occasioned hostilities 
having been directed, his father-in-law was desired 
to prepare the females of the family for it. Instead 
of doing so, however, he murdered the whole uml 
their children eight in number, and then put an 
end to his own existence. But what was still more 
extraordinary, the perpetration of this horrible deed 
was apparently with the consent, and without any 
complaint of the sufferers. The Bondelas are either 
Br.imins or Rajpoots. About Dittcah and Jhansi, 
the) are a stout and handsome race of men, exhibit- 
ing an appearance of opulence and content. They 
commonly go armed with a bow and spear, both 
of which are of excellent quality; and they know 
very well how to use them. They testify no ap- 
prehension in engaging veteran troops. Owing 
to the intestine commotions which long pervad- 
ed this district, every man carried arms; and 
many, availing themselves of superior force, attack- 
ed and plundered travellers, or levied a contribution 
from them, on pretence of guarding the passes which 
they lmd necessarily to traverse among the hills. 
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Very little of their manners and customs is known. Buudel* 
Women occasionally burn themselves along with the V rni,rt * 
bodies of their deceased husbands, according to a 
remarkable religious principle diffused in the cast, 
which now seems universally on the decline. The 
inhabitants dwell in towns and villages, of which the 
latter are much hotter than most others in India: and 
they have numerous strong forts, which they arc ac- 
customed to take and defend with determined vi- 
gour. 

There arc several considerable towns in the dis-Clmf 
trict, such as Pannah, Birna or Puma, where the Ra- Towns, 
jah resides on account of its proximity to the dia- 
mond mines, Chatterpoor, Dittcah, Callinger, Jyght- 
poor, Jliansi. Chatterpoor, .SO miles distant from 
Pannah, and (i<)8 from Calcutta, is extensive, well 
built, and the houses chiefly consist of stone. For- 
merly it was in a flourishing condition, a place of 
great and active commercial transactions, and a kind 
of depot for goods carried between the Deccan and 
Mirzapour, which is also in the province of Allaha- 
bad, and one of the principal trading towns of Hin- 
(lostan. The goods were afterwards transported by 
numerous bullocks and camels to the places of their 
destination, and so much commerce was conducted 
here, that, when Chatterpoor preserved its greatest 
importance, the duties levied amounted to L. £0,000 
yearly. It was founded by one of the rajahs of Bun- 
dclcund, and occasionally his residence. Dittcah, or 
Duttcah, is a large town surrounded with a stone 
wall, arid is provided with gates. It extends a mile 
and a half in length, by nearly ns much in breadth, 
and is populous and well built, the houses being of 
stone, and covered with tiles. A spacious edifice, 
with seven cupolas, stands at the north-west extre- 
mity, which was the former residence of the Rajahs; 
but a palace has recently been built for them on an 
eminence without the town, close to which is a con- 
siderable lake. Tito district of Dittcah was tribu- 
tary to the Malirattas, and the Rajah could raise 
2000 horse, and as many infantry, esteemed excel- 
lent troops. Some years ago, they testified how 
much they w ere to be dreaded in an engagement be- 
tween the veteran forces under M. de Boyne, a fa- 
mous French General in the .Mahrulta service, when: 
all the skill and ability of the commander could 
scarcely preserve the la tier from destruci ion. But 
among the mo4 important places of Bundelcnnd is 
Callinger, the chief town of a subdivision of this dis- 
trict, winch seems to have once been an independent 
government, and now includes ten prrgiumalis or 
circles of villages. It has a fortification built on a 
lofty rock of great extent, and is deemed impregna- 
ble by the natives. The walls arc said to ho six or 
seven miles in circuit; 1~() pieces of cannon are 
mounted on them, and a garrison of 5000 men is 
necessary for their defence. Nevertheless, its na- 
tural strength has enabled a smaller number to 
sustain long sieges ; and the earlier invaders of Bun- 
delcund have been compelled to retire after unsuc- 
cessful blockades protracted during several years. 

So lately as the yeur 1810, the British army, having 
attempted to take it by storm, w'as repulsed with great- 
slaughter. However, tho garrison of this fortress, 
probably dreading a repetition of the assault, eva* 
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BuiuJrf* cuated the place during the night. No fortress can 
cund. be more secure against the irregular approaches oi* 
an Indian army. Here the Rajah kept his military 
stores and treasure, and it was also the residence of 
the Europeans in his service. It is twenty or thirty 
miles from Pannnh, and lies in 24° 58' north lati- 
tude. Jhansi is a considerable town, but smaller 
than Dittcah, commanded by a stone fort on a high 
hill, in 25° 81' north latitude, and thirty-two miles 
distant from Chattcrpoor. There is a district de- 
pendent on the town, which, from having been seven- 
ty or eighty years in the uninterrupted possession of 
the Peshwa, or Chief of the Mahrattas, is in a more 
tranquil state, and better cultivated than most of the 
neighbouring territories which have undergone fre- 
quent changes. Hence it is frequented by caravans 
from various commercial towns of India; and its 
weulth is augmented by a trade in cloths, and the 
manufacture of carpets, bows, arrows, and spears, 
the principal arms of the Bondela tribes. In the 
year 1 7<)0, it afforded a revenue of about L. 50,000 
annually. There is an ancient city called Ouncha, 
but now in decay, whose Rajah was formerly the head 
of all the tribes of Bundelcund, and from whom 
their chiefs received tokens of their investiture. A 
castle which stands here, or in the neighbourhood, 
resembles a gothic building, and is said to have been 
erected by a Rajah of old, who in one day gave or- 
ders for building fifty-two forts. This may account 
for the places of strength seen in Bundelcund, for 
which the particular character of its surface is ex- 
tremely favourable. 

Besides these, there are several towns, villages, 
and fortifications of consequence in this district, but 
recent events have rendered the preservation of the 
latter of less importance to their owners. 

Hwtorv. Bundelcund from ancient times has been divided 
into many petty territories, whose chiefs have inces- 
santly disturbed the peace of their subjects by pre- 
datory incursions on each other. The successful 
captures of strongholds in the mountains, was an en- 
couragement to the subsistence of warfare ; and in 
addition to the numerous ordinary sources of dis- 
pute, it is not unlikely that their joint interests in 
the diamond mines contributed to excite dissension. 
Though the predominance of power induced some 
one of the contending parties to claim the superiori- 
ty, it was reluctantly acknowledged by the rest; 
whence, instead of a common bond of tfnion to de- 
fend the country, it was weakened by the distrac- 
tions of the whole. The Rajahs of Callinger arc 
mentioned by Mahometan writers so early as the 
year 100H, but it does not appear to have been in- 
corporated with Bundelcund for several centuries af- 
terward s. Sometime in the sixteenth century, it is 
said that a Bondela, living in Benares, removed to 
a fort in the district of Ouncha, then governed by a 
Rajah whose confidence he speedily obtained. This 
Bondela had a daughter of exquisite beauty of whom 
the ltajali became enamoured, and demanded her in 
marriage. But her father, considering the proposal a 
grievous insult, from one whom certain circumstances 
now' unknown prompted him to consider his inferior 
in rank, he, in concert with his daughter, plotted a 
diabolical revenge. Acquiescence was given on the 
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part of both, and the Rajah was invited by his bride Bnmiel* 
to the house of the Bondela, where the ceremony was J-uml. 
to be performed. Here a magnificent entertainment 
was prepared, of which he partook plentifully along 
with his attendants ; but it was soon succeeded by 
excruciating tortures, — poison had been treacherous- 
ly administered, and when the victims became inca- 
pable of defence, they w ere treacherously mass^pped. 

The Bondela then placed himself on the mustuid of 
the Rajah, which he enjoyed peaceably until his 
death. He was succeeded by his son Ber Sing Deo, 
whose descendant is the Rajah of Ouncha, and he 
gained an accession of power by his services to the 
Soubahdar of Allahabad. But he is accused of being 
a great plunderer, and his history is stained by the 
assassination of the celebrated Abul Fa zel, Prime 
Minister of Ackbar, which is said to have been 
committed by a banditti under his command. Nay, 
it is affirmed, that he acted in compliance with the 
wishes of Jehangccr, the emperor's son, who was 
jealous of Abul Fazel’s influence over his father, 
and who, on his accession to the throne of Delhi, 
entrusted Ber Sing Deo with the government of all 
Bundelcund, then called Dungush. On descending 
to a later period, wc find that this territory w r as in- 
vaded during the government of the Rajah Chatter- 
saul, about the middle of last century, by the chief of 
Iuirruckabad ; and the Rajah, to aid him in repell- 
ing the enemy, applied for support to the Peshwa, 

Sewai Bajerow. Success having attended them, he 
adopted Sewai Bajerow as his son, and partitioned 
Bundelcund between him and his own sons. But 
allotting him a third of his dominions, the land re- 
venue of which was estimated at about L. 1,300,000 
Sterling, was under an express stipulation that his 
posterity should be protected by the Peshwa, in in- 
dependent possession of the remainder. The rest 
of his male issue, said to exceed fifty, were in a 
state of dependence on their two brothers. In time 
this division opened the way to dissensions, a civil 
war ensued, and the consequent weakness of the 
chiefs afforded an opportunity for other invasions. 

Ali Bahauder, an illegitimate grandson of Bajerow, 
held a command in the army of Scindeah, the noted 
Mahratta chief, and in the same army was the Ra- 
jah Himraut Bahaudar, who not only commanded a 
great body of cavalry, but was the spiritual head and 
military leader of a numerous sect of devotees called 
G osseins. Both seem to have fallen under the dis- 
pleasure of the Peshwa, and the latter, after retir- 
ing to his estate in 1786, soon united with the other 
in attempting the conquest of Bundelcund. The 
Rajah Himmut seems to have had it in contempla- 
tion to establish a sovereignty elsewhere ; and about 
the year 1787, he was actively engaged in assisting 
the prince Mirza Jurvaim Buklit, in raising an army, 
but whose death, which happeued suddenly in 1738* 
probably allowed him more leisure to attend to the 
other object in view. He and his associates agreed 
that a large portion of the territory to be conquered 
should be assigned to himself, and its revenue ap- 
plied to the support of certain troops which he en- 
gaged to maintain in the service of Ali Bahauder. 

The projected invasion took place in 178<); when 
Ali Bahauder conquered much of the district jn 
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Hmidd- tli c name of the Peshwa, of whom he rendered him- 

oim.r se |f nearly independent; and in a short time the 
whole was subdued except some fortresses, which 
the Muhrattas have never been able to reduce. 

Some years elapsed before the complete establish- 
ment of their authority; but an arrangement uas 
made with the Peshwa, whereby he was acknowledg- 
ed typ'd paramount of all the conquests effected in 
Bundelcund by Ali Bulmuder, who engaged to obey 
him as his sovereign, and to pay him tribute. The lat- 
ter contrived to evade both conditions, however; and, 
after being occupied fourteen years in endeavouring 
to subjugate the country, died in 1802, during the 
blockade of Callingcr, which, during ten y cars, he 
hud fruitlessly endeavoured to capture. Ali was suc- 
ceeded by his eldest son, Shumshere Bahaudcr, then 
absent at Poonah ; and Hirnrnut Bulmuder, who, to 
retain his own influence, had for yeurs been exciting 
disaffection among the different chiefs, now appointed 
a relation of Shumsliere, the young rajah, regent 
of Bundelcund until his return. 

A war next broke out between the British and the 
Mahrattas. Himmut Bahaudcr endeavoured to ac- 
complish the transference of this district to the for- 
mer, while Shumshere was determined to oppose 
them vigorously. In September 1808, Colonel 
Powell crossed the river Jumna, for the purpose of 
entering Bundelcund, and was joined bv Himmut 
with a body of 13, COO or 14,000 men. l'lie united 
forces arriving on the banks of the river Cane, which, 
passing the fort of Callinger, falls into the Jumna, 
near the town of Oorah, found the army of Slium- 
shere on the opposite side. It was numerous, oc- 
cupied a great extent, and was strongly posted, but 
after a short cannonade on both sides it precipitate- 
ly retreated. 

At this time a proposal was made by the Mah- 
rattas, and acceded to by the British, for the ces- 
sion of a portion of the territory of Bundelcund in 
lieu of certain districts in the Deccan, which had 
been ceded to them by a former treaty. Forces 
were then stationed in Bundelcund for the protec- 
tion of other parts, and successive engagements of a 
conciliatory nature were made with Shumshere, and 
all the rest of the chiefs, whereby the British autho- 
rity was rendered paramount. Himmut Bahauder 
had previously secured an advantageous arrange- 
ment for himself ; and his death ensuing in the year 
1804, Government provided for his family, and as- 
sumed possession of his territory. The troops who 
had been retained in his service, a kind of irregular 
force, now dispersed. Still, however, the tranquilli- 
ty of the country was liable to be disturbed, and in- 
deed the cession of some parts of it by the Mahrattas 
was only nominal, as they had never been able to 
occupy the strong holds themselves. Thus it was 
judged expedient by the British to bestow a con- 
siderable tract, in 1807, to a descendant of the Regent 
Chuttersau), who lmd been long dispossessed amidst 
contending factions, oi> condition of guarding the 
passes and preserving his territory in peace. Other 
arrangements were made, conceding to the chief of 
Calpee, on the confines of Bundelcund, a portion of 
the interior, in lieu of the city and district of Calpee, 
md several villages on the Jumna. Meantime it be- 
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came necessary to besiege the fortress of Callingcr ; tfuiirM- 
but notwithstanding the British forces had captured c,,,ul 
many strongholds of the Indians, previously deemed j, Jj f 
impregnable, they were unsuccessful in attempting 
to take it by assault, and, as already observed, gain- 1 
ed possession by the garrison retiring in the night. 

Its reduction proved a great accession of power, and 
tended materially to tranquillize the district, which 
had previously be<yi incorporated with the HrjttNh 
empire in the Fast, and a civil establishment consti- 
tuted for the regular management of its affairs. 

The possession of a country such as Bundelcund, 
occupying 1 1,000 square miles, is of considerable con- 
sequence in several respects ; and it has been sug- 
gested that the revenue derived from it might be 
materially augmented, by assuming the direction of 
the diamond mines of Puunah. Nevertheless the ' 
occupation of the whole does not seem to have been 
judged an important object, more especially, as, by 
the arrangement above alluded to, with the chief of 
Calpee, he was left in the enjoyment of a third part 
of them, to which he was oiiginally entitled, (s.) 

BURGER ((fODFiiEY Augustus), a celebrated 
German Poet, born the 1st of January 1748, at Wol- 
merswende, a village in the principality of Ilaiber- 
stadt, where his father was Lutheran minister. In his 
childhood he discovered little inclination to study ; 
the Bible and the Canticles alone had any attraction 
for him ; these be knew by heart, and his first at- 
tempts in versification were imitations of the Psalms, 
which, notwithstanding their defects, gave proofs of 
feeling and a correct ear. It is to this first direction 
of his studies, that we are to attribute the Biblical 
phrases, the allusions to Christianity, and the theo- 
logical style, if we may be allowed the expression, 
which we find even in his amatory poetry. He was 
fond of solitude, and indulged in all the romantic 
sentiments which deserts and the gloom of forests in- 
spire. From the school of Aschersieben, where his 
maternal grandfather resided, and which he quitted 
in consequence of a severe chastisement, which had 
been inflicted on him for composing an epigram, he 
was sent to the Institution at JIulle ; but, at neither 
of these places did he make any very sensible pro- 
gress. He discovered a taste only for the lessons in 
prosody and versification which were given to the 
scholars of the Institution, in w r hich his friend 
Gokiugk was a class-fellow with him, who afterwards 
distinguished himself, by his Epistles and Songs ; 
and who has lamented the premature death of Bur- 
ger in an elegy to his memory. In 1764, Burger, 
who was intended for the clerical office, began to 
attend the course of lectures given by the profes- 
sors of the university. Klotz, a learned classical 
scholar, admitted him of the number of young 
people whose talents he took a pleasure in cultiva- 
ting ; but this society appeurs not to have produced 
the same favourable effect on the moral character of 
Burger as on his genuis. His conduct prejudiced 
his grandfather Bauer against him, and it was with 
difficulty that he obtained from him some farther as- 
sistance, with permission, in the year 176*8, to repair 
to Gottingen, to prosecute the study of the law, in- 
stead of that of theology. This change did not 
make him more regular in his studies ; his manners 
u 
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Burger, became corrupted, and his grandfather withdrew his 
protection. Burger contracted a number of debts, 
and his situation would have become altop -»ther despe- 
rate, had it not been for the assistance^ some friends. 
An association, memorable in the annals of German 
literature, had just been formed at Gottingen : it 
reckoned among its members Boje, Biester, Spren- 
gel, Holty, Miller, Voss, the two Counts Stolberg, 
C. F. Cramer, and Leiscwitz. Burger was admitted 
into it. All of these persons were versed in the 
Greek and Roman literature ; and, at the same 
time, all of them idolised Shakespeare. The Ger- 
mans are the only foreigners who seem to relish or 
understand the merits of this great genius in the 
same degree as his own countrymen profess to do ; 
and they do not seem to like his genius the less on 
Recount of the irregularities objected to it by other 
nations. Burger, in a great measure, owed his 
style to the enthusiasm which he showed in common 
with his literary friends for our celebrated tragic 
writer. The Rdi(jucs of Ancient English Poelru, 
published about this time by Dr Percy, gave an addi- 
tional impulse to the direction which his mind had 
taken, and suggested to him some of the produc- 
tions which his countrymen admire the most. Of 
all his friends, Boje was the one who exercised the 
greatest influence over him in the choice and ma- 
nagement of his compositions. He taught him to 
make easy verses, by taking pains ; and it is to his 
severe observations that the poetical stanza of Bur- 
ger owes a great part of that elegance and round- 
ness which characterize it. To the same friend he 
was indebted, also, for some improvement in his cir- 
cumstances, which, till the year 1772, had been 
very uncomfortable. On the recommendation of 
Boje, he was appointed to the Collectorship of 
AIvcngleichen, in the principality of Calenbcrg. 
The winter following, some fragments of a ghost 
story, which he heard a peasant girl singing by 
moon-light, caught his imagination, and his Leo- 
nora appeared, which soon became popular in all 
parts of Germany. Soon after the publication of 
this ballad, a circumstance occurred to give him still 
greater confidence in his talents : Going a journey 
to his native place, he one evening heard the school- 
master of the village, in the room next to that in 
which he lay, reading to the assembled audience 
collected at the inn, the ballad of Leonora , which 
had just, come out, and which was received with 
the liveliest marks of admiration. This proof of 
success flattered him more than all the compli- 
ments of his friends. About this time, he marri- 
ed a Hanoverian lady, named Lconhart ; but this 
union proved only a source of bitterness to him, an 
unhappy attachment to her younger sister having 
sprung up in his heart. The loss of a sum of 
money, of which his grandfather had madcf him a 
present, was the first commencement of the embarrass- 
ment of his circumstances. The taking a large farm, 
which he did not know how to manage, increased it, 
and the dismissal from his place, which he was 
obliged to submit to in 1784, in consequence of sus- 
picions (probably ill-founded) raised against the fi- 
delity of his accounts, gave the finishing stroke to 
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his misfortunes. He had, a little before, lost his Burger, 
wife ; and it is but too certain that her death was 
hastened by the culpable passion which Burger che- 
rished in his heart. Left with two children, and re- 
duced to the inconsiderable emoluments of The Al- 
manack (tf the Muses , published at Gottingen, which 
he had edited since 1779, he removed to this city, 
with a view to give private lessons there, and in the 
hope of obtaining from the Hanoverian government 
a Professors chair in the Belles-lettres. Five years 
after, this title was conferred on him, but without 
a salary ; yet this was the only public recompence 
obtained during his whole life* by a man who was 
one of the favourite authors of his nation ; and who, 
while yet young, had enjoyed the highest reputa- 
tion. Scarcely were the ashes of his wife cold, 
when he espoused her sister Molly, whose name his 
poems have made but too famous,' and who had em- 
bittered the existence of his first wife ; but he did not 
long enjoy the happiness after which he had sighed. 

She died in child-bed, in the beginning of 1786\ 

From that moment, his own life only lingered on ; and 
the fire of his genius seemed extinguished with the 
passion which hadso long nourished it. He had scarce- 
ly strength enough, in the intervals of his dejection, 
to finish his Song of Songs , a sort of dithyrambic 
or nuptial hymn, intended to celebrate his second 
marriage, and which is a strange mixture of frantic 
passion, religious devotion, and the most bombastic ex- 
pression. It was the last production of Burger. Hav- 
ing studied the philosophy of Kant, he had an idea of 
deriving some advantage from it at Gottingen, where 
it had not yet been taught. He undertook to ex- 
plain it in a course of lectures, which were attend- 
ed by a great number of young people. The satis" 
faction which the university expressed to him for 
two Cantatas which he composed in 1787, at the 
period of the fifty years* jubilee of this illustrious in- 
stitution, and his nomination to the situation of Pro- 
fessor Extraordinary, reanimated his spirits. For- 
tune appearing to smile on him once more, he form- 
ed the design of marrying again, in order to provide 
a mother for his children. During one of the mo- 
ments when lie was most occupied with this idea, he 
received a letter from Stuttgard, in which a young 
woman, whose style indicated a cultivated mind, and 
her sentiments an elevated and feeling heart, after 
describing to him, with enthusiasm, the impression 
which his poetry had made upon her, offered him 
her hand and heart. Burger spoke of the thing, at 
first, only in jest, but the information which he re- 
ceived respecting the character, the fortune, and 
personal accomplishments of his correspondent, hav- 
ing excited his curiosity, he took a journey to Stutt- 
gard, and brought back witli him a wife who embit- 
tered and dishonoured the rest of his days. In less 
than three years, he saw himself under the necessi- 
ty of obtaining a divorce from her, and the ruin of 
his health aggravated the absolute disorder of his 
finances. Confined to a small chamber, the favour- 
ite poet of Germany wasted the remainder of his 
strength in translations ordered by foreign book- 
sellers ; but sickness and grief soon deprived him 
even of this resource, and he must have died in < 
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Burner, the most frightful state of want, if the Government 
of Hanover had not extended some kindness to 
him, He died the 8th of June 1794, of a disor- 
der of the bowels, of which he had never believed the 
danger. 

Burger is only remarkable as a lyric poet. lie has 
tried all the different species of this class of the pro- 
ductions of genius ; but ho succeeded eminently on- 
lv in the song and the ballad. Wc shall, perhaps, 
characterize his genius sufficiently by saying, that 
his imagination is more fresh than rich,-— that he has 
more sensibility than elevation,— more naivete and 
good nature than delicacy or taste. His style sparkles 
by its clearness, its energy, and from an elegance 
which is rather the result of labour than of natural 
grace ; he possesses, in short, all the qualities which 
please the multitude. Allowing the title of poet 
only to those whose writings were calculated to be- 
come popular, he early habituated himself to reject 
whatever appeared to him not sufficiently intelligible 
and interesting to all classes of readers. Always 
clear and forcible, be is never either low or trivial ; 
and if, at certain times, there appears a want of se- 
lection and care in the details, yet the sentiments 
are uniformly noble, and the moral intention of the 
majority of his pieces altogether irreproachable. 
Some breathe the loftiest piety and the purest love 
of virtue. Wiehmd said of him (see the German 
Mercury , 1778), that in composing his poem entitled 
Mccnncrkenschheil (on Chastity), Burger had de- 
served better of the present and future genera tions, 
than if he had written the finest treatise of mo- 
rality. This little piece has been inserted in most 
of the collections of hymns for tlie use of the Lu- 
theran church. 

There are three editions of Burner’s works. The 
two first appeared in his lifetime, in 1778 and 1789, 
in 3 vols. 8vo, and the third, after his death, was 
published by his friend Ch. Reinliard, in 4 vols., 17tg>* 
All three were printed at Gottingen. The last contains 
some posthumous pieces, and miscellanies in prose. 
We must confine ourselves to a short notice of those 
for which their merit or the singularity of the sub- 
ject has procured the greatest degree of celebrity. 
X. A translation, or ruthcr an imitation, of the Vigil 
of' Ven us (Pervigilium Veneris). It is a fine piece 
of poetic diction and rythmical harmony. II. Leo - 
nora, a romance, which belongs to the class which 
Burger himself called the epic lyric . The story is bor- 
rowed from a popular tradition, of which the traces 
are to be found in the different countries of the north. 
Leonora was translated into Danish, in 1788, — six 
times into English, by Stanley, Pye, Spencer, Taylor, 
Sec — and from English into French, by Dc la JVIa- 
dclaine, in 1811. The translation by Mr Spencer is 
accompanied with engravings after designs by Lady 
Diana Beauclerc. Two German composers have set 
it to music. Burger often appeared very ill-content- 
ed with the vast success of this production of his 
youth. lie preferred a great number of his other 
poems, and was himself the first to blame the puerile 
trick of the play upon sounds which he has there in- 
dulged in. III. The Minister s Daughter of Tau» 
hetihuin. It. is the story of the seduction and tragi- 
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cul end of a young girl. There are in this, as in the Burger 
other productions of the same author, some objec- 11 . 
tionable details, but the whole leaves a deep 
pression. IV. The Inhuman Huntsman . V. 

Song of the Brave ; in which the heroism of a pea- 
sant, who saves a family from the fury of the waves, 
is related with admirable feeling. VI. The Song of 
Songs, conceived at the foot of the altar „ This is a 
hymn or ode in praise of his Molly. VII. A Tra- 
vestie of the Fable of Jupiter and Kuropa . This is a 
piece of humour of the most clumsy kind, and in a 
taste the most wretched, yet it had n great run 
when it first appeared. VII I. A translation , in 
iambic verse, rf some batJs of the Iliad . The 
choice of the measure is by no moans happy, 
lie was accordingly requested, ironically, to s* t 
about translating.' Anacreon into hexameters, whop 
he had finished his version of Homer into Ger- 
man iambics. IX. An excellent Translation of 
Shakes pear s Macbeth . X. Pieces of Poetry and 
of Rhetorical Prose. lie had begun to write cri- 
tical observations on his own works, with equal se- 
verity and sagacity. But he has only left some frag- 
ments of this work. XI. He w as editor of the Got- 
tingen Almanack if the Muses , from 1 7 TD to 1794. 
Vetterlein, Pblitz, and Engel, have published a se- 
lection of the poetry of Burger, with notes ; and ce- 
lebrated composers, such as Schulz and Heichan.lt, 
have set u great number of his songs to music. 

Burger's third wife, whom German biography has 
thought worthy to have her name associated with hi* 
on account of her taste for literature, and particular- 
ly poetry, is author of several pieces in verse, insert- 
ed in the Collections. 'Hie one having for its title 
The Raillery of a Mother , is sufficient to prove her 
poetical talent. 

See the account of lliirger in the sixth Volume 
of the Biographic Lnircrsdle. (z.) 

BUSCHING (Antony Fuldekick). r lhis \ory 
eminent Geographer was born at Stadthagcu, a vil- 
lage of Westphalia, on the 2?th September J724. 

In his youth he laboured under peculiar disadvan- 
tages, arising from the disorderly life led by his fa- 
ther, and from the narrow means of education which 
his native town afforded. Fortunately, a clergyman 
of the name of Haubrr, pleased with the promising 
talents of the young man, undertook to gi\e him 
gratuitous instruction. He laid a solid foundation 
of learning, and also of a piety which, though fer- 
vent, was always accompanied with moderation and 
mildness. At the age of eighteen, young Busching 
was driven from his father’s house, on account of the 
zeal with which he espoused the cau?c of his patron, 
on occasion of' a controversy in which he was in- 
volved. Hauber, however, procured for him the 
means of continuing his studies at Ilalle. There, 
by his application to learning, and his irreproachable 
conduct, he acquired numerous friends. They pro- 
cured him the appointment of tutor iu the family of 
the Count dc Lynars, who was then going as ambas- 
sador to Petersburg!}. Tlic observations made by 
Busching on this journey decided flu* pursuits of his 
future life. In travelling through Poland and 
Russia, he compared the actual features of those 
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Kuching* regions with the descriptions given of them. He 
thus became sensible of the miserably defective 
state of geographical science, anj^csol v. d to devote 
his life to its improvement, Hfclwithdrew as soon as 
possible from the Count’s family, and went to reside 
at Copenhagen, devoting himself entirely to this new 
pursuit. In 1752, he presented the first specimen 
of his powers in a Description of the Counties of 
S/csrvig and Holstein , a work which produced a fa- 
vourable idea of his accuracy and ability. He soon 
after removed to Gottingen, and married Christiana 
I)ilt!u*y, a young lady of great accomplishments, 
authoress of a volume of poems, and to whom he 
had been engaged from the time of his departure to 
Russia. Here, on account of a work which ap- 
peared to dissent from some of the Lutheran te- 
ficts, he was excluded from the theological chair, 
for which he had become a candidate. The cha- 
grin occasioned by this disappointment, induced 
him to accept an invitation to the German congre- 
gation at Petersburg!!. He was employed there, 
also, in organizing a school, which, under his au- 
spices, soon became one of the most flourishing in 
die norlh. This school was superintended by Mar- 
shal Munich, who, at first, showed great favour to 
Busehing ; hut being accustomed to entire obsequi- 
ousness from ail connected with him, he did not ac- 
commodate himself to the hardy independence of 
the German sage. A collision arose, in consequence 
of which Busehing announced to his congregation, 
that he was under the necessity of returning to Ger- 
many. The Empress expressed much dissatisfac- 
tion at the conduct of Munich, ami made very high 
offers to Busehing if he would consent to remain ; 
hut ln* deemed it unworthy of him, after having 
resisted the intreaties of his congregation, tu yield 
to the favours of the Court. He returned to Ger- 
many without any fixed object or establishment in 
life, and went, at first, to reside at Altona. Next 
year, however, he was called to superintend an ex- 
tensive establishment for education, which had been 
formed at Berlin, under the auspices of the great 
Frederick. His appointments here were liberal, and 
his exertions proved of signal benefit to the institu- 
tion, of which lie became the head. His writings 
and example gave a new impulse to education 
throughout Prussia. lie spent a number of hours 
every day in the Institute, — supt'rin tended the pro- 
gress of every pupil, — and inspected the minutest 
details connected with its prosperity. lie gave also 
courses of Lectures on the History of the Arts and 
Sciences. This labour did not interrupt the compo- 
sition of his numerous works. The Queen loved his 
society, and, at first, often invited him to dine with 
her ; but, finding that such engagements occupied 
too much of his time, he intreated her Majesty to 
allow him to devote himself, as much as possible, to 
his numerous labours. Though seized with dropsy, 
which occasioned a series of the most cruel sufferings, 
he did not remit his academical labours, till the dis- 
ease, coming to a crisis, terminated his life on the 
28 th May 17<)3, in the tiflth year of his age. His 
wife had died in 1777, and he had contracted a 
second marriage with Mad lc . Reinbeck, the daugh- 
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ter of a clergyman at Berlin. By the first mar- Busehing 
riage, he had two children, who survived him ; by % # . 
the second, he had six, who, except one, all died in 
infancy. . 

Few authors, even in Germany, have produced 
a greater number of works than Busehing. The 
entire number, as enumerated by Meusel, in his 
T .exicon oj German Authors, amounts to more than 
a hundred. They may all be classed under the 
following heads: 1. Geography and History, 2. 

Education. 3. Religion. 4. Biography. The first 
class comprehends those upon which his fame 
chiefly rests. He possessed not, indeed, the geo- 
graphical genius, if we raajr so speak, of D’An- 
ville; his skill in the construction of maps, his quick 
eye, or his sagacity in eliciting the truth from 
flints and imperfect notices. He may be regarded, 
however, as the creator of modern Statistics , — that 
science which exhibits the present state of every king- 
dom, its civil and political constitution, its wealth, the 
productions of nature, the exchanges of commerce, 
and the establishments for public instruction : all 
these particulars are detailed in his works in the full- 
est manner, and from the most careful investigation 
of original materials. His works, devoid of the orna- 
ments of style, and composed of minute details, are ra- 
ther useful to consult, than profitable to read ; but this 
is a fault to which most writers of his country are 
liable. 1 1 is grand work is the Neve Krdbcsch rcibung. 

New Geographical Description of the Globe. The 
four first parts, which comprehend Europe, were 
published in four successive volumes, from 1 754 to 
17(>T, and have been translated into all the European 
languages. They appeared in English, with a pre- 
face by Murdoch, in six volumes 4to, London, 1762. 

He published also in 1768 the fifth part, being the 
first volume upon Asia, containing Asiatic Turkey and 
Arabia . It displays an immense extent of research, 
and is generally considered as his masterpiece; but 
has not been translated either into French or Eng- 
lish. 

Besides this great geographical Work, Busehing 
was the editor of a valuable collection, entitled Afa- 
gazinc for the History and Geography of' modern 
times , 22 vols. 4to. 1 76*7-88; also or a Journal ap- 
propriated to the Notice of Maps, Berlin, 1778-87* 

The elementary works on education, published by 
Busehing, are very numerous, and have long held 
a distinguished place, even in a country so emi- 
nent as Germany, in this branch of literature. If, 
in some departments, better works have now been 
produced, it is by labouring on the foundation of 
Busehing. His theological writings are not very 
highly esteemed. In biography, he wrote a num- 
ber of articles for the Historical Magazine ; also 
A Collection of Biography, in six volumes, 1788-ft, 
including a very elaborate life of the great Fre- 
derick. (b.) 

BUTESHIRE, a county on the west coast of 
Scotland, in the Firth of Clyde, comprehends the 
Islands of Bute, Arran, the Cumbracs, Inchnmrnoch, 
and a few smaller islets. 

Bute, wdiich gives name to the county, is sepa- Situation 
rated by a narrow channel from the district of Cow- and Extent. 
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Buteshire. al in Argyleshire. It is about 15 miles long, and 
miles Broad, but so much indented by the sea 
that the heads of some of the bays on the opposite 
sides of the island are pot more than a mile distant j 
and it contains nearly 30,000 acres, of which more 
than a half is susceptible of cultivation. The coun- 
try is generally low, few of its hills rising more than 
200 feet above the sea. The climate, though very 
moist, is so mild as to be compurcd with that of De- 
vonshire ; and the soil is for the most part dry, and 
naturally fertile. 

Agriculture. A former Marquis of Bute, to whom seven-eighths 
of the island belonged, began, so early as 1758, to 
promote the improvement of the island and its in- 
habitants ; but his plans, though apparently well cal- 
culated for this purpose, do not seem to have ef- 
fected any favourable alteration, probably owing to 
his absence from the country, and to his time having 
been engrossed by public affairs. The present Mar- 
quis, however, has within these few years displayed 
a very laudable attention to die same object. An 
eminent agriculturalist has been employed to survey 
the island, and to point out the defects in its hus- 
bandry in a small treatise which is distributed gratis; 
and young men have been sent to the border coun- 
ties, as apprentices to some of the best farmers in 
that district, to whom the noble proprietor means to 
give a preference as tenants. All tlic crons common 
in the lowlands of Scotland are cultivated in Bute ; 
and, though modern husbandry be yet in its infancy, 
its progress in the southern parts of the island, where 
the land is enclosed with white-thorn hedges, is by no 
means inconsiderable. 


Minerals. Slate and limestone arc found in various quarters 
of the island, from which also there is ready access 
to the noted limestone quarries in the north of Ire- 
land. Coal has not yet been discovered. Beds of 
sea-shells abound on the western side, and vast quan- 
tities of sea-weed are thrown upon its shores. 

Fisheries. The herring-fishery was formerly prosecuted by 
the inhabitants of Bute with great success ; but of 
late it has declined, and at present does not much 
interfere with agriculture, as it is chiefly confined to 
the town of Kothsay, White fish and shell fish, 
though abounding on the coast, have been hitherto 
much neglected. In the town of Kothsay, the prin- 
cipal town of Buteshire, from which the heir appa- 
rent to the British throne takes the title of a Scot- 


tish duke, there has been a cotton manufactory for 
several years. The vessels belonging to this port in 
1812 carried 5195 tons ; and it has a regular com- 
munication by packets with Greenock, and by a 
daily mail-boat with Largs in Ayrshire. 

Rnins* In the ruins of the castle of Kothsay, the princi- 

pal residence of the Stuarts, ancestors of the pre- 
sent fumily of Bute, till it was burned in 1685, are 
still pointed out the bedchambers and banquetting 
rooms of Robert II. and 111. the last Scottish mo- 
narclis who inhabited this venerable pile. Mount 
Stuart, the seat of the Marquis of Bute, from which 
lie takes his second title, is an elegant house, with 
fine woods and pleasure-grounds, situated about two 
hundred yards from the eastern shore, and com- 
manding a delightful view of the navigation of the 
Firth of Clyde, and of the opposite shore. 


Ark an, lying about twelve miles south from Buieaiiire. 
Bute, is something more than twenty miles long und 
from eight to elerat miles broad ; and contains, by Arran, 
the latest estimation, ■ more than 100,000 acres, of 
which only a seventh part, may be fit for cultivation. 

It is an extremely rugged and mountainous country, 
particularly the northern part, in which the valleys 
are deep and romantic. Goatfield, a mountain Sui face, 
nearly in the centre of the island, is about 3000 
feet high, and a few others approach to the same ele- 
vation. The climate, in winter, is exceedingly se- 
vere ; und, like that of all the other western isles, 
moist during the other seasons. With the exception 
of a few farms, the whole island belongs to the Duke 
of Hamilton, who has very lately begun to take an 
interest in its improvement, and expended a consider- 
able sum in making roads, bridges, and small har- 
bours. Game is in great abundance, particularly 
grouse, which are surprisingly numerous on the 
mountains. Limestone, marl, and slate, are found 
in different parts, and there are indications of coal 
also. The herring fishery is prosecuted to great ad- 
vantage. Arran has two remarkably fine harbours, Ilarhom*. 
Latnlash on the east side, and Loch Kanza on the 
north. Its agriculture does not seem to have im-Agiicul- 
proved much since the time when Pennant visited it. ture. 

The arable land of a farm is still occupied in in- 
termixed ridges, or what in Scotland is called run - 
rig-, by a society of tenants, who interchange their 
possessions every year, or every two years at the 
longest ; and, adjoining to this portion, a common 
pasture is allotted for their cows, under the charge 
of a herd. The highest grounds are held in com- 
monty by the tenantry at large ; and, as soon as the 
crops are removed, the live-stock pasture indiscri- 
minately over the whole island. See the Article 
Arran in the Encyclopaedia* 

The C umbra ks are two small islands on the coast Cumbraes. 
of Ayrshire, but do not, as has been inadvertently 
stated in the article Ayrshire, make a part of that 
county. The largest, which belongs to the Marquis 
of Bute and the Earl of Glasgow, contains about 
four square miles, of which a half is cultivated ; 
and the smallest, the property of the Earl of Eglin- 
ton, only one mile, on which there is a light-house, 
with four or five families, and a great number of 
rabbits. 

Incjimarnoch, a beautiful islet, lies to the south- Tnchmai- 
west of Bute, and takes its name from a chapel on n °rii. 
it, dedicated to St Marnoch, of which the ruins are 
still visible. Its surface is less than a square mile, 
and about a third of it is cultivated. 

Pladda, another islet belonging to Buteshire, phulda. 
is about a mile to the east of Bute. A light- 
house was erected on it a few years ago. The 
only other islet worthy of notice in this county is 
Lamlash, whicli covers the harbour of that name in 
Arran. 

The county of Bute sends a Member to Parlia- 
ment alternately with Caithness ; and Kothsay, the 
only royal burgh it contains, unites with Ayr, Irvine, 
Campbelton, and Inverary, in electing a Member for 
the boroughs. The valued rental, according to the Valued wd 
books of the collector of the land-tax, is in Scots Real Kent* 
money L. 15,042, 13s. 10d., divided among only 
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tail is a third of the whole. The real rent in 1811 
was, /or the lands L. 18,591, 2d., ind for the 


houses L. 2310, is. 7d. Sterling. The following Buteshire 
tables exhibit an abstract of the returns made under ~ ® 
the Population Acts of 1800 and 1811. 


Cabanis. 


1800. 


HOUSES. 

PENSIONS. 

OCCUPATIONS. 


Inhabited. 

By how 
many 
Families 
occu- 
pied. 

Uninhabited. 

Males* 

Females. 

Ptrtons 
chiefly em- 
ployed in 
Agricul- 
ture. 

Person* 
chiefly em- 
ployed in 
Trade, Ma- 
nufactures, 
or Handi- 
craft. 

All other 
Persona not 
comprised 
in the two 
preceding 
classes. 

Total of 
Persons. 

1911 

2501 

17 | 

5552 

6239 

316 1 

4821 

3809 

1L79I 


1811. 



HOUSES. 

PERSONS. 

OCCUPATIONS. 


T? 

4) 

1 

■9 

By how 
mauy 
Families 
occu- 
pied. 

Uninhabited. 

Males. 

Females. 

Families 
chiefly em- 
ployed in 
Agricul- 
ture. 

Families 
chiefly em- 
ployed in 
Trade, Ma- 
nufactures, 
or Handi- 
craft. 

All other 
/'Vimilironot 
comprised 
in the two 
preceding 
classes. t 

Total of 
Persons. 

2047 

2618 

38 

5545 

6488 

1214 

530 

874 | 

12,033 


(«.) 
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CABANIS (Peter John George), a distinguish- 
ed Writer and Physician at Paris, was born at Conac 
in 1757- His father, John Baptiste Cabanis, was a 
lawyer of eminence, and chief Magistrate of a dis- 
trict in the lower Limousin; highly respected for 
his extensive knowledge and inflexible integrity, and 
entitled to the gratitude of his country for the many 
improvements he has introduced in agriculture and 
fanning. He brought the culture of the vine to 
great perfection in his province, and introduced a 
mixed breed of sheep, by crossing the Spanish with 
those of Limousin and Berri. France is more par- 
ticularly indebted to him, however, for the success- 
ful methods he discovered of grafting fruit trees, and 
also for contributing to render more general the use 
of the potatoe in the southern provinces. He was 
exceedingly anxious that his son, the subject of the 
present article, and who had given early indications 
of talent, should have the advantage of a learned 
education ; and, accordingly, placed him, when only 
seven years old, under the tuition of a neighbouring 
priest. It was remarked, that, even at this early 
age, he had acquired habits of steadiness and perse- 
verance, from which, under proper direction, the 
best results might be expected. At the age of ten, 
he entered the college of Brive, where the severity 
of discipline to which he was subjected, had an in- 
jurious effect upon his temper, and fostered that ha- 
bitual impatience of restraint which formed part of 


his character, and which afterwards so frequently 
operated to interrupt his progress. When raised to 
the second class, he was fortunate in meeting with a 
master whose kind treatment soon softened a dispo- 
sition, which harshness only had rendered stubborn 
and intractable. He was not only reconciled to 
study, but applied to it with the utmost diligence, 
and became passionately fend of the great models of 
poetry and eloquence that were put into his hands. 
At a later peftod, being again exposed to the rigorous 
control of om of the heads of the college, his spi- 
rit was agaitrroused ; he came to the determination 
of provoking the anger of his master, and even suf- 
fered himself to be accused of a fault of which he 
was innocent, in the hope that he might get expell- 
ed. Persisting fn this extraordinary mode of con- 
duct, lie soon accomplished his object, and was sent 
back to his father. But far from enjoying aXy re- 
laxation under the paternal roof, he now found him- 
self under a subjection still more rigorous and insup- 
portable than that from which he had managed to 
escape. Indignant at the yoke imposed upon him, 
he relapsed into his habits of obstinacy, and would 
do nothing. After a year had thus passed in sul- 
lenncss, his father became sensible that other mea- 
sures than those of severity must be tried, and adopt- 
ed the bold expedient of taking him to Paris, and 
leaving him there, at the age of fourteen, without 
any restraint on his actions, or even commissioning 
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Cabanis. ^ any one to superintend his conduct. The experiment 
y was hazardous in the extreme ; but it was attended 
with complete success. Young Cabanis no sooner 
felt himself at full liberty to do as he pleased, than 
his love of literature revived, and lie engaged with 
ardour in the pursuit. He had formerly paid no at* 
tention to the lectures of his professors ; hut lie now, 
of his own accord, resumed those branches of his 
education in which he had remained deficient, ami 
prosecuted them with the some perseverance which 
throughout marked his character. He devoted him- 
self entirely to the cultivation of his mind, and asso- 
ciated only w r ith a few chosen companions of his own 
age, who had u congenial taste for literature, and an 
equal desire of improvement. 

Thus constantly occupied, two years passed away 
with a rapidity which astonished him, when he re- 
ceived a letter from his father, offering him the place 
of secretary to a Polish nobleman of high rank. He 
had now to choose between accepting a situation, 
which, although it would totally interrupt his pre- 
sent pursuits, might give him the power of resuming 
them at some future period, or returning to his fa- 
mily, where he felt that all his exertions must be 
paralysed, and bis hopes blighted by neglect. He 
embraced, therefore, without hesitation, the offer 
made to him, and, though only sixteen, committed 
himself into the hands of strangers, in a distant 
country, which was represented to him as in a state 
of barbarism. This was in 177-3, the year during 
which that Diet was sitting, which was to deliberate 
upon giving its sanction to the first partition of Po- 
land. The corrupt intrigues and compulsory mea- 
sures which were practised on that occusion, gave 
him an insight into the affairs of the world peculiar- 
ly revolting to a youthful and generous mind, and 
inspired him with a contempt for mankind, and a de- 
gree of misanthropic gloom, which are generally the 
fruits of a later experience of human depravity. He 
returned to Paris two years after, when Turgot, the 
friend o 1* his father, was Minister of Finance. On 
being presented to him, he was received with kind- 
ness, and would soon have been placed in a situation 
perfectly conformable to his tastes and wishes, had 
not a court intrigue produced the sudden downfal 
of the minister. * 

Thus, the only fruits which he had gathered from 
his travels, wore the knowledge of the German lan- 
guage, and a premature acquaintance with the 
world. He now felt the necessity of making up 
for the time he had lost, and again applied to his 
studies with his former ardour. His father feeling 
it incumbent upon him to second his efforts, secured 
to him the means of subsistence for two or three 
years longer, which was all that Cabanis desired. 
He had contracted a friendship with the poet Rou- 
cher, who possessed some celebrity. Tins connec- 
tion rekindled his taste for poetry ; and the French 
Academy, having proposed, as a prize subject, the 
translation of a passage in the Iliad , lie not only 
ventured to appear as competitor, but set about 
translating the entire poem. The two specimens 
which he sent to the Academy, did not obtain any 
public notice ; but they were judged of favourably 
by several persons of taste ; and some other frag- 
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ments that were published among the holes to the ^ Cabmiis. 
poem Des Alois, met with general approbation. Ho * 
received the approbation of those critics who were 
the dispensers of literary fame in Paris, and was in- 
troduced at once into a large circle of acquaintance, 
where he was everywhere greeted with acclamation, 
lie was soon, however, sensible of the emptiness of 
these applauses ; and dissatisfied with successes that 
offered no prospect of solid advantage, be sunk into 
a state of melancholy, which, together with his ex- 
cessive application to study, began visibly to prey 
upon his constitution. His father now' urged him to 
choose a useful profession, and he at length decided 
for that of medicine, which, embracing such various 
objects of study, presented an ample field for the ex- 
ertions of his active mind, w hile it necessitated that 
degree of bodily exercise, which had become soncces- , 
sary for the preservation of his health. Dubreuil, 
whose counsels had had much influence w ith him in 
forming this determination, offered to he his guide 
in the new and arduous career which lie was com- 
mencing. Cabanis continued for six years the pupil 
of tin's able master, following his steps both in hia 
hospital and private practice, and conducting his 
studies conformably to bis instructions. In 1 78.0 he 
published Observations sur (cs l Inpit mix ; a work 
which procured him the appointment of Administra- 
tor of Hospitals at Paris. 

His state of health, in the midst of his laborious 
professional exertions, requiring occasional relaxa- 
tion in the country, he fixed upon Auteuil, in the 
immediate vicinity of Paris, as his place of residence. 

It was there that he became acquainted with the 
widow of Hdvctius, and ever after cherished for that 
excellent woman the affection of a son, as she, on 
her part, fulfilled towards him the duties of the kind- 
est mother. He spent all his leisure hours in her so- 
ciety ; and profited by the opportunity her house af- 
forded him of cultivating the acquaintance of the 
most distinguished literary men of that period. He 
continued his intercourse with Turgot, was on terms 
of intimacy with Condillac, Thomas, and D’Alem- 
bert ; and acquired the friend>hip of Ilolbach, Frank- 
lin, and Jefferson. During the last visit which 
Voltaire made to Paris, Cabanis was presented to 
him by Turgot, and read to him part of his transla- 
tion of the Iliad , which that acute critic, though 
old, infirm, and fatigued with his journey, listened to 
with great interest, and b. stowed much commenda- 
tion on the talents of the author. Cabanis lmd now, 
however, long ceased to occupy himself with that 
work, and fully engaged with the studies and duties 
of his profession, had renounced the cultivation of 
letters. He even bade a formal adieu to poetry in 
his Serment (fun Medecin, which appeared in 1783, 
and is a free imitation of the Greek of Hippocrates, 
but is more remarkable as exhibiting the author in 
the light of a zealous friend to liberty. Political in- 
terests were now, indeed, beginning to engross the 
general attention, and the muses were deserted 
amidst the contentions of parties, the din of arms, 
and the various anxieties and passions, which were 
called into play during this eventful period. Ca- 
banis espoused with enthusiasm the cause of the re- 
volution, to which he was attached from principle, 
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Cabanis. and of whic\ the opening prospects were so conge- 
^ nial to his active and ardent mind. But however he 
may have shared in the intoxication wl. Ji seized its 
early partisans, it is certain that he had no partici* 
pation in the criminal excesses which followed, and 
which have left so indelible a stain upon the history 
of those times. 

During the two last years of Mirabeau’s life, he was 
intimately connected with that extraordinary man, 
who hod the singular art of pressing into his service 
the pens of all his literary friends, whom he engaged 
to furnish him with their ideas, in writing, on the 
political topics of the day, that he might afterwards 
combine them as he chose, and adopt them as his 
own. Cabanis united himself with this disinterested 
association of labourers, and contributed the 'l'ra- 
vail sur V 'education publique. , — a tract which was 
found among the papers of Mirabeau at his death, 
and was edited by the real author soon after, in 
17 91. During the illness which terminated his life, 
Mirabeau confided himself entirely to the profession- 
al skill of Cabanis ; and though repeatedly and 
strongly urged, as his danger increased, to have 
farther medical assistance, constantly refused to have 
recourse to any other advice. Of the progress of 
the malady, and the circumstances attending the 
death of .Mirabeau, Cabanis has drawn up a very de- 
tailed narrative, which, whatever proof it may afford 
of the warmth of his friendship for his patient, is not 
calculated to impress 11s with any high idea of his 
skill in the treatment of an acute inflammatory dis- 
ease. 

Condorcet was another distinguished character 
with whom Cabanis was on terms of intimacy. The 
calamitous events of the Revolution, and the relent- 
less persecution which the former was suffering from 
the party which had gained the ascendancy, tended 
only to unite them still more closely in the ties of 
friendship; and Cabanis exerted every means in his 
power to avert his impending fate. But all his 
efforts were unavailing ; and he had only the melan- 
choly consolation of preserving the last writings of 
his unfortunate friend, and of collecting his dying 
wishes relative to hts wife and children. Soon after 
this event he married Charlotte Grouchy, sister to 
Madame Condorcet, nnd to General Grouchy ; a 
union which was a great source of happiness to him 
during the remainder of his life. 

After the subversion of the government of the 
terrorists, on the establishment of central schools, 
Cabanis was named Professor of Hygiene, in the 
medical schools of the metropolis. Jlc was chosen 
member of the National Institute the next year, and 
on the following, was appointed Clinical Professor. 
He was afterwards member of the Council of Five 
Hundred, and then of the Conservative Senate. The 
dissolution of the Directory was the result of a mo- 
tion which he made to that effect. But his political 
career was not of long continuance. Fie was pro- 
foundly affected at the turn which the affairs of his 
country were taking, so unfavourable to the cause of 
liberty, and so dispiriting to the friends of humanity ; 
and the latter years of his life were, in consequence, 
deeply tinctured with melancholy. A foe totyian- 
ny under eve ij sliape, he was decidedly hostile to 
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the policy of Buonaparte, and had constantly reject- Cabsnls. 
ed all his solicitations to accept of a place under his 
government. 

For some years before his death, his health be- 
came gradually more impaired, in consequence of 
the exertions and anxieties he had undergone ; and, 
in the spring of I $07, he had a slight apoplectic at- 
tack, from which he soon recovered. I-Ie took, 
however, the warning that was thus given him, and 
retired from the laborious duties of his profession, 
spending the greatest part of his time at the chateau 
of his father-in-law, at Meulan, about thirty miles 
from Paris. Here he again solaced himself with 
reading his favourite poets, and even had it in con- 
templation to resume his translation of the Iliad, 
which hud been the first offort of his youthful muse. 

The rest of his time was devoted to acts of kindness 
and. beneficence, especially towards the poor, who 
flocked from all parts to consult him on their com- 
plaints. Increasing infirmity now made him sensi- 
ble that his life was drawing near to a close, and he 
was fond of conversing on the subject of his ap- 
proaching end, — an event which he always contem- 
plated with perfect serenity of mind. A more com- 
plete attack of his disorder, at length, carried him 
off, on the 5th of May 1808, when he had Attained 
his fifty ‘second year. He left a widow and one 
daughter to lament the loss of one, who united to 
the ornaments of a highly cultivated mind, the great- 
est sensibility and benevolence of heart. 

Besides the tracts already mentioned, he was au- 
thor of several other works. The only one among 
them which is purely of a literary nature, is the 
Melanges dr Litter at ure AUcmande , ou Choix de 
traductions dr V Allcmnnd, k c. Paris, 8vo, 1797- It 
is dedicated to Madame Helvetius, and consists of 
translations of different works of Mcisner,*— of a 
drama of Goethe’s entitled Stella of Gray’s Elegy 
on a Country Church* Yard, — and of the Idyl of 
Bion on the Death of Adonis. His work, Du tlegrS 
de certitude de la Mrdecine, appeared in the same 
year, and a second edition was published in 180$, 
containing a republication of his Observations sur leu 
Hvpitaux , and his Journal de la Maladie cl de la 
Mori de Mirabeau Caine ; together with a short 
tract on the punishment of the guillotine, in which 
he combats the opinion of Soemrocrring, (Elsuer, and 
Sue, that sensibility remains for some time after de- 
capitation. This tract had already appeared in the A/in- 
gazin Encycfoptdique, and in the first volume of tho 
Memo ires de la Societe Mcdicale d* Emulation. This 
new edition also contains his Rapport fait au Cornell 
fles Cinq-cents sur l' Organisation drs rentes dc MSdc- 
cine ; and a long dissertation entitled, Quelques prin - 
cipcs et quelques vues sur les secours publiques • In 
1 799, he published Quelques Considerations sur l* Or- 
ganisation sociale en general, et partic uli&remen t sur 
la nouvelle Constitution, 1 2 mo. His principal work, 
however, is that entitled, Des Rapports du Physique 
et dn Moral de V Homme, 180$, in two volumes 8vo ; 
consisting of twelve essays, the first six of which had 
been presented to the National Institute, and were 
inserted in the two first volumes of their Memoirs, 
in the Class of Moral and Political Sciences. This 
work was reprinted in the following year, with the 
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CttbamU addition of ft copious analytical tabic of its contents 
by M, Destutt-Tracy, and alphabetical indexes by 
ihMiSSJe M. Sue. His Coup d'ceil sur les Revolutions et les 
reformes de la Mcdecine , came out in 1803. Of this 
work we possess an excellent English translation, with 
notes, by Dr Henderson. His only practical work on 
medicine is the Observations sur les Affections Catarr - 
hales en general , et particuiieremcnt sur celles con - 
nues sous le n am de rhunies de cerveau , et rhumes de 
poitrine , 8vo, 1807* He wrote many interesting 
articles in the Magazin Encyclopedique . Several of 
his speeches to the Legislative Assembly are given 
at full length in the columns of the Moniteur . 

(w.) 

CABINET-MAKING, see Joinery. 

Extent and CAERMARTHENSHIRE, a county in South 

Surface. Wales, containing 926' square miles, or about 590,640 
acres. The northern and eastern parts are moun- 
tainous. Near the sea the land is flat, but the gene- 
ral surface of the county is hilly. It is intersected 
in almost every direction by valleys, from the sides 
of which the hills rise abruptly. These valleys are, 
for the most part, very narrow. The most celebrated 
for fertility and picturesque beauty, as well as the 
most extensive, is the vale of Towy, which stretches 
thirty miles up the county, with a breadth of only 
two miles. From. the celebrated Grongar Ilill, and 
the ruins of the Castle of Dynevor, the picturesque 
beauty of this vale are seen to the greatest advantage. 

Rivers. The principal rivers in Caermarthenshire are the 
Towy, the Teivy or Tair, the Cothy, the Dulas, and 
the Gwilly. The Towy rises in Cardiganshire. It 
enters Caermarthenshire, at its north-eastern corner, 
crossing towards the south-west, and, passing Car- 
marthen, it empties itself into the large bay, between 
the counties of Glamorgan and Pembroke, called 
Caermarthen Bay. Many rivulets join the Towy in 
its course, among which is the Cothy. This stream 
rises on the north side of the county, and, running 
mostly in a southern direction, unites with the Towy 
about six miles above Caermarthen. 1 he Teivy rises 
ip Cardiganshire, between which county and Caer- 
marthenshirc it afterwards forms the boundary; soon 
after receiving the Keach, it enters the county of 
Pembroke. 

Ports. The principal ports in this county are Llanelly, 

Kidwelly, Caermarthen, and Llaugharne. Llanelly 
has a good port for vessels of ten feet druught, form- 
ed by an inlet of the sea called Burry llivcr, which 
divides this county and Glamorganslure. Llanelly 
is the port of entry of Kidwelly and Caermarthen: 
its exports are coal and tinned iron plates. Kid- 
welly is situated on two small streams, called Givan- . 
draeth, which form a little haven, but mostly chok. 
ed with sand. From this town a canal has been cut, 
at the expence of a private gentleman, between three 
and four miles long, to his coal-mines and lime-quar- 
rjes ; and, by means of this canal, Kidwelly has been 
enabled to export a considerable quantity of coals. 
Vessels of 250 tons burden ascend to the bridge of 
the town of Caermarthen on the Towy, but the en- 
trance of the river is rather difficult, in consequence 
of a bar across it. The principal exports of Caer- 
marthen are tin plates and cast-iron. Llaugharne, 
on a creek, is chiefly remarkable for a considerable 
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flat tract in the vicinity, embanked front the sea, and Caenni* 
of singular fertility. # tkenshher 

The climate of this county is soft and mild, but 
moist ; the soil of the lower districts is fertile, being Climate, 
for the most part cither a rich clay, or a sharp or 
deep loam. Little wheat is grown ; and, except pn Agricul- 
the lighter soils, barley is not a common crop ; buttnre. 
oats are extensively cultivated, and in respect both 
of produce and quality, are a very profitable crop. 

Great quantities are exported, chiefly to Bristol. 

The pasture land, especially where the soil is suit- 
able, support a heavy stock ; they are applied either 
to the dairy, or to the breeding of black-cattle and 
horses. The latter are reared in great numbers on 
the hills, and constitute the principal article of trade 
at the fairs of this and the adjacent counties. Much 
butter is exported. It is computed that 114,000, 
acres are in tillage ; and about double that number 
in pasture ; the rest is unfit for cultivation, though 
by no means unprofitable. According to the origi- 
nal agricultural report of this county, there are only 
about 170,000 acres of wastes and commons. This 
county was formerly extremely well wooded; but, 
of late years, great waste has been made of the 
timber. Its rivers and sea-coast abound in fish, 
especially salmon of excellent quality, and a spe- 
cies of trout, called Suen, in high request with epi- 
cures. (w.) 

Caermarthenshire is rich in mineral productions. Mineral 
Coals and lead are the most abundant and profitable. 

The greatest lead-mines arc not far from IJundowry. 

Limestone also abounds, and there are considerable 
quantities of iron ore. The sands in the vicinity of 
Llaugharne, according to Mr Donovan, abound in 
shells of great rarity and beauty. On the road 
from Caermarthen to Llandillo Vawr, a medicinal 
spring has lately been discovered, containing carbo- 
nic acid gas ; carbonate of iron, and lime ; muriate 
of soda and lime; and sulphate of lime. At Kastell- 
Karreg there is a fountain, which ebbs and flows 
twice in twenty-four hours. There are several re- 
mains of antiquity, chiefly Roman, to be seen in 
Caermarthenshire. 

The inhabitants, who are not engaged in agricul- Mannfao 
ture, are principally employed in working the mines, lul05, 
in manufacturing the produce of these mines, or in 
making woollen stockings. The most extensive 
manufactures of’ tinned iron-plates are carried on at 
Kidwelly ; here are also other manufactures of iron, 
for which there are large and excellent furnaces, 
forges, flatting-mills, &c. Tinned-plates and cast- 
iron are also manufactured at Caermarthen, and the 
works in both branches are extensive. In the 
neighbourhood of Llandowry, the lvoollen- stocking 
manufactory principally prevails. 

The money raised for the maintenance of the poor Poor-rate*, 
in 1803 was L.l 7,046, at the rate of 12s. ^d. in the 
pound. In the year ending the 25th of March 
1815, there was paid, in parochial rates, the sum of 
L.80,354, 6s. 9£d. from 83 parishes alone, the re- 
maining 43 not having made any return. By the Population- 
population returns, in the year 1800, there were 
13,449 inhabited houses, 67,317 inhabitants, 31,439 
males, and 35,878 females; of this number 32,862 
were returned as employed in agriculture, and 4343 as 
16 
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tiiMijiiiie t| le last population-return, in 1811 

Inhabited houses, 

Families inhabiting them, 

Houses building, 

uninhabited, 


1.1. 

i. iVllf. 


>ui t.ior*. 


• 14,856 

.16,083 
113 
333 

Families employed in agriculture, - 9878 

— — — - in trade and manufactures, 5256 

_ not included in these heads, 949 


V< t:J 


Mules, 

Females, 

population in 1811, 
in 1800, 


36,080 

41,137 

77.217 

67,317 


Increase, 9,900 

bt e Agricultural Report of South Wales. — Malkin's 
h>'Luery of South /Frt//\s.— Evans’s Tour. — Donovan’s 
E t camions, (c.) 

CARNARVONSHIRE, a county in North 
WmIcs, is divided by the Conway from Denbigh- 
shire ; from part of Merionethshire by a rivulet; 
from Anglesea by the straits of Mcnai : the re- 
sidue is bounded by the sea. In figure it is very 
irregular, a great peninsulatcd point running out 
from it to the south-west. From the extremity of 
this point, the length is 45 miles; the breadth 
varies extremely ; its circumference is about 1 .50 
miles. It contains, from a late survey, 300,000 
acres of land, of which, by one account, about 
200,000, and, by another account, only 10*0,000 are 
in a state of cultivation. 

This county is the most mountainous in Wales. 
Its central part is entirely occupied by Snowdon, 
and its subordinate mountains, extending from near 
Conway in the north-east to the shore that bounds 
the Perthoriau road, including the Hhifel ridges. 
The Snowdon mountains are connected with another 
chain of hills, which approach the sea at Aberda- 
ron. Among these are very deep passes, forming 
narrow valleys, through which numerous streams, is- 
suing from various lakes, rush in some places with 
great violence. The highest region of the moun- 
tainous district is covered with snow, during the 
greatest part of the year; the middle region affords 
fuel and pasturage, though the woods which once 
clothed it are nearly exhausted. The bases of the 
mountains and the valleys are in general temperate 
and fertile. The vale of Conway is the most exten- 
sive in the county ; it is a long and narrow tract, 
equally romantic and beautiful, through which the 
river of the same name runs. At first it is very 
narrow, but it gradually widens to the breadth of a 
mile. Its extent is about twenty miles, terminating 
at the town of Conway. It affords rich pasturage, 
especially near Ll&nwost, where it is formed into the 
finest meadows, corn-fields, and groves, — and exhi- 
bits a striking and pleasing contrast to the bleak re- 
gions of Snowdon frowning above it. 

The general escarpment of the mountains, which 
rise from the sea towards the centre of this county, 
fronts the sea. But the particular escarpment of the 
detached groups, depends upon the course of the 
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various cliffs of different heights ; the altitude of the ?on *Wre. 
highest point of the mountain is about Slim feet 1 ^^ - ^ 
from the high-water mark on Caernarvon quay. Suow<, on. 
Snow lies all the year in the hollows near the top of 
Snowdon, the temperature here being very low, even 
in the middle of summer. On the morning of the 
5th of July 17.95, just after sunrise, Mr Aikin ob- 
served the thermometer at 34, whereas in the vale 
of Bcddgelest, at seven in the morning, it was at 62; 
at one in the afternoon it had reached, only 48 on 
the top of Snowdon. 

The principal rivers in Caernarvonshire are the Kiiei *. 
Conway and the Seiont. The first rises from a lake 
on the confines of Denbigh, Merioneth, anil Caer- 
narvon. Its course is nearly in a northerly direc- 
tion, along the cast side of the county, for about 
twenty-four miles, when it empties itself into the 
sea, at die town of the same name ; it is half a mile 
wide at the Tash at high-water ; and not above fifty 
yards at low, the remaining space being sand-banks, 
which, at high-water, are covered twelve feet. 

These sands still abound in the pearl muscle, os they 
did in the time of the Romans, but they liavo been 
long neglected. The Conway is navigable for about 
twelve miles. The Seiont rises from a lake near 
Snowdon ; its course is westward, and it discharges 
itself into die Mcnai Straits at Caernarvon. The 
bar admits vessels of about 300 tons into die haven. 

The sea coast of this county presents many ob- Sea 
iecta worthy of notice. Traetli Bach, and Traedi 
Mawr, are two inlets of the sea having one entrance, 
and each receiving a little river; the greatest part of 
them are diy at low-water, and become quicksands. 

They lie between Caernarvonshire and Merioneth- 
shire, but as they seem more properly to belong to 
the latter county, the attempts of Mr Maddocks to 
embank the sands of Traeth Mawr, will more pro- 
perly be noticed under Merionethshire. Passing 
from this county into Caernarvonshire, the first sea- 
port is Pwllheli, on an inlet which receives three or 
four rivulets. It has a considerable coasting trade 
in small vessels. St Tud well’s bay is sheltered by 
two small islands. To it succeeds the bay named 
Hell’s Mouth, from the height and form of the 
shores, which cause the wind to blow continually 
into it, while there is also a constant in-draught of 
the current. The promontory of Lyn extends to 
the west of the mass of mountains, that occupy die 
space between the west entrance of the Menai, and 
Traetli Mawr. At the extremity of this promonto- 
ry lies the Isle of Bardsey, two miles long, and one 
mile broad ; the tides run with great rapidity be- 
tween this island and the promontory. The gulf 
between the poninsulated hundred of Lyn and 
Anglcsca is called the bay of Caernarvon. It is 
lined by the high ridge of Snowdon. The only 
port on this coast is Porthyn Lyn, formed by a long 
point of land jutting into the sea, and sheltering a 
cone on the west. Port Penryhn, on a small rivulot, 
has been recently enlarged into a haven for vessels 
of 300 or 400 tons ; from it are exported immense 
quantities of slate, from Lord Penryhn s estate in 
this county, to the amount of 500 tons a-week when 
the demand is great. About seven miles to the 
4 B 
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Citeinar* west-south* west of Conway, on the road from that* 

vonshire. town t 0 Bangor, is the stupendous precipice of Pen- 
m«n Mawr, the last of the long Caernarvon chain. 
It is' 1400 feet perpendicular from its base, and, ac- 
cording to Mr Caswell, who was employed by Mr 
Flamstead the astronomer to measure it, 1545 feet 
above the beach at low-water. In 1772, applica- 
tion was made to Parliament to improve and secure 
the road across this precipice, which was according- 
ly done ; and there is now a good road, on a ledge 
of the rock, defended by a wall five feet high. The 
county of Caernarvon is terminated by the lofty 
round promontory, called Llandudno, or the Great 
Orme’a Head, on the east of the Conway river. It 
is a fine shcepwalk, ending in a steep precipice over 
the sea, which is hollowed into various inaccessible 
caverns. 

Agricul- In consequence of the elevated surface of the 

tuic. greatest part of the county, and its cold, piercing, 

and damp atmosphere, there is little corn grown in 
it. Near the sea, however, and in some of the vales, 
barley of fine quality is grown ; and in some of tile 
higher districts, oats are cultivated. The vales yield 
a little meadow grass for hay, which is got in with- 
out the aid of wheel -carriages, the uneven surface 
of the ground not admitting their use. Sheep and 
black cattle, however, constitute the principal agri- 
cultural stock of the Caernarvonshire furmers. The 
former are pastured on the mountains, which, in ge- 
neral, are commons ; and the latter on the lower 
grounds. A considerable quantity of cheese, made 
from the mixed milk of ewes and cows, is made. 
From the peninsulatcd hundred of Lyn, which is in 
general flat, oats, barley, cheese, and black-cattle, 
are exported ; of the last, about 3000 annually. The 
numerous herds of goats, which used to frequent the 
rocky districts of this county, are now nearly extinct. 
There are some profitable orchards in the vales, but 
in general the climate U very unfavourable to fruit- 
trees. 

Mineralo- Caernarvonshire is an interesting county to the 
Mineralogist; but we cun only very briefly notice 
the principal features of its mineralogy. The high- 
est and interior regions of the Snowdon mountains 
are composed of granite, porphyry, whin, and other 
primitive aggregate rocks, inclosing considerable 
blocks of quartz. The western side of Snowdon 
itself consists of ironstone, on which are placed ba- 
saltic columns, of different lengths, and about four 
feet in diameter. On each side of the primitive 
rocks, there arc mountainous banks of slate, the 
coarsest on the eastern, and the finest invariably on 
the western side of the central ridge. At Nant- 
francon are the slate quarries of Lord Penryhn, 
who has constructed admirable railways from them 
to 'Port Penryhn. The banks of slate, growing 
finer as they descend, occupy the country between 
Snowdon and the Menai, usually terminating tvithin 
a few hundred yards of its banks. The channel of 
the Shast, as well as its banks, consists of limestone ; 
breccia, or the fragments of the Snowdon moun- 
tains, in a calcareous cement, and hard marl, inclos- 
ing shells. The general dip of the strata, in the 
promontory of Lyn, is to the south-west; on the 
north coast chlorite slate and coarse terpentine. 
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On the former rest beds of primitive argillaceous 
schistusi The argillaceous schistus in some places 
is largely mixed with carbon, forming a kind of c«‘sal|>in II! ^ 
hard drawing slate ; and in others it is penetrnt- 
ed by carbon and pyrites, forming alum slate. 

No mines have been opened in this district. A 
hard stone, used instead of brass, for supporting the 
pivots of light machinery, and another stone, some- 
thing resembling the French burr, have been found 
in this county. There are some lead mines near 
tiwydir ; but the most important and valuable metal 
found in this county is copper. The richest mines 
of it are in the vicinity of Llanbtris; it is also found 
in various parts of the Snowdon mountains ; and the 
green carbonate of copper lies between the limestone 
strata, in the promontory of Orme’s Head. There 
are mines of calamine on the Caernarvon side of the 1 
river Conway. 

Many rare vegetables, met w ith only on the most ele- 
vated spots, grow in tills county. Some of the steep- 
est crags of the Great Ormes Head are inhabited by 
the peregrine falcon. Considerable quantities of fish, 
particularly herrings, are caught on the shores of 
this county ; and lobsters and oysters are found in 
great abundance. In some of the lakes arc found 
the char, and the gwyniad, another alpine fish. 

Foxes are the chief wild animals. 

The money raised for the poor in 1 803 was |> 0 or Rafr-. 
L. 9137, being at the rate of 4s. ojd. in the pound. 

In the year ending the 25th of March 18J5, there 
was paid in parochial rates the sum of L. 15,770*, 

17s. O’d. In 1800, there were 8304 inhabited houses, Population, 
and 41,521 inhabitants; 19,580 males, and 21,935 
females, of whom 12,808 were employed in agricul- 
ture, and 4234 in manufactures, trade, and handi- 
crafts. The inhabitants live in a state of the utmost 
simplicity, manufacturing their clothes from the wool 
of their own flocks, and dyeing them with lichens : a 
little oatmeal added to the produce of their dairies 
constitutes their food. In 1811, the results of the 
population returns were as follows : 


Inhabited houses, - - 9309 

Families inhabiting them, - - 10,187 

Houses building, - - 102 

Houses uninhabited, - - 154 

Families employed in agriculture, - 000 7 

— — in trade, and manufactures, 2087 

— — not included* in the above head, 833 

Males, - - 23.379 

Females, - - 25,957 

Total in 1811, 4.9,336 

in 1800, 41,521 

Increase in 1811, 7815 


See Davie’s Agriculture of North Wales, — Aikin’s 
Tour, — Bingley's Tour . — Pennant's Tour , Vol. II. 

(c.) 

C/ESALPINUS (Andrew), one of those great 
and daring geniuses, who, contending with the 
mists of a dark age, elicit the most brilliant truths 
on the one hand, while they sometimes wander into 
great absurdities on the other, was born at Arezzo 

11 
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C®*alph*w* in Tuscany in 151.9* Of his family nothing is re« 
0 corded, nor does lie appear to have left any pro* 
geny, nor to have been ever married. Devoted to 
the studies of physic and natural philosophy, he 
attained at length the honour of being phy'siciuu 
to Pope Clement VIII.. during the chief part of 
whose pontificate, from 1 592 till his own death in 
10‘03, at the age of eighty-four, Cacsalpinus lived at 
Home, in the highest credit and celebrity ; for which, 
as we trace the circumstances of his history, and in- 
quire into his opinions, it seems, at first sight, diffi- 
cult to account. Eminent talents have seldom 
proved a shield against persecution. On the con- 
trary, by adding fear to its malice, they have gene- 
rally tended to envenom its darts. How then could 
Cicsalpinus, a professed Aristotelian, an open unbe- 
liever of revealed religion, whose opinions nearly ap- 
proached those of Spinosa, exist in the holy court of 
Rome, which was then beginning to persecute the 
immortal Galileo ! This mystery will but too readily 
unravel itself. 

Cacsalpinus seems to have been furnished with two 
distinct philosophical intellects, which, like a good 
and evil genius, directed him by turns. Under the 
influence of the one he discovered the circulation of 
the blood, the sexes of plants, and the only true 
principles of botanical classification; under the guid- 
ance of the other, he became entangled in the meta- 
physics of the schools, the dreams of Aristotle, and 
a philosophic contempt for everything, good or bad, 
connected with the nonsense he was obliged public- 
ly to respect. It is scarcely necessary to remind 
the reader, that however brilliant the reign of lite- 
rature and taste in the golden age of Leo X. and 
the times which immediately succeeded, true science 
and experimental philosophy were as yet in the 
cradle. In this respect the time of Caesalpinus was 
“ dark as Erebus,” and the light he struck out was 
altogether his own. 

Wc have no account of this great man, till we find 
him seated in the botanical chair of the University 
of Pisa, where also he studied, if lie did not teach, 
anatomy and medicine. His first publication was 
entitled Speculum Artis Mediae Hypocraticum y in 
which it were too much to expect he should release 
himself from the shackles of his venerable guide ; but 
lie has left evident proofs, in a passage often quoted, 
of his having a clear idea of the circulation of the 
blood, at least through the lungs. In botany his in- 
quiries were conducted on u more original plan, and 
their result was one of the most philosophical works 
m that science, which came from the press at Flo- 
rence in 1 588, in one volume 4to. The title page 
runs thus ; De Plant is libri X VI. Andrea: Ccesal - 
pint Aretim , Medici clarissmi , doctissimique , atquc 
P/iihsophi celcbcrnmi ac subtil issimi ; yet he appears 
to have been himself the editor of the work, to which 
is prefixed, in bis own name, an elegant and learned 
epistle dedicatory to Francis de' Medici, Grand 
Duke of Tuscany. This book, now rarely to be met 
with, is not only the unacknowledged source from 
whence various subsequent writers, and especially 
M orison, derived their ideas of botanical arrange- 
ment ; but it was a mine of science to which Lin- 
naeus himself gratefully avowed his obligations. His 
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own copy evinces the assiduity with which he studied C«M?piniu* 
the book. He has laboured throughout to remedy ' ’ 

the defect of which Haller complains, of the waijt 
of synonyms, and has subjoined his own generic 
names, nearly to every species. He has parti- 
cularly indicated those remarkable passages, in 
p. 1.9 and 15, where the germination of plants 
and their sexual distinctions arc explained. In 
the former we trace the first rudiments of a na- 
tural classification of plants by the differences in 
their cotyledons; or, in other words, we find the 
origin of the natural systems of Linna-us and Jus- 
sieu; in the latter passage we detect the funda- 
mental principle of the Liniucau artificial system. 

On these subjects the reader may consult our ar» 
tide on Botany. Nor were these merely incidcn- 
tal suggestions of the illustrious author. lie has 
pursued his enquiries to a conclusion on which the 
Existence of Botany as a science depends, and w'hich 
the no less eminent Conrad Gesner detected about 
the same time, though his ideas respecting .it were 
not then made public. The principle to which we 
allude is the classification of plants by their parts of 
fructification alone. This w'as afterwards extended, 
by the greatest writers on the subject, as Ray and 
Tournefort, and more completely by Linnaeus, to 
the discrimination of their genera by the same parts, 
more particularly considered and contrasted. To 
this more extensive conclusion, indeed, the principle 
of Ctesalpinus directly and inevitably leads. lie 
pursued it himself to such a length, as to develop 
some of the most important characters for generic 
distinctions, such as the dower being superior or in- 
ferior with respect to the fruit ; the heart of the seed 
situated at its summit or base ; the seeds, or the cells 
of the seed-vessels, solitary or otherwise; the parti- 
tions of certain pericarps parallel or contrary to their 
valves. Linnaeus remarks that this author, though 
the first systematical botanist, found out as many 
natural classes, or orders, as any of his followers. 

He did not indeed well define the philosophical li- 
mits of genera in the vegetable kingdom, and there- 
fore his work cannot regularly be quoted throughout 
for generic synonyms. The want of plates of bis 
own, and of references to other authors, render, as 
we have already hinted, some of his names and de- 
scriptions unintelligible. Yet Linnams has in manu- 
script filled up many blanks which he had been 
obliged to leave in his own Classes Plantarum t 
where the system of CacsuJpinu-s first assumed a sy- 
noptical form. This author might probably have 
adopted a more clear and methodical mode of ar- 
ranging and explaining the botanical part of his sub- 
ject, had he not had in view the vague aud desul- 
tory manner of Pliny, whom lie closely imitates in 
the materials of his numerous chapters, as well a - in 
his style of description. A small and unimportant 
Appendix to this work, of 1 9 pages, appeared at 
Rome in 1608 , which is of very rare occurrence, but 
may be found reprinted in Bocconc’s Museo di Pi - 
ante mrc y p. 125. 

Cicsalpinus printed at Rome, in 15 . 96 , a 4 to vo- 
lume of 222 pages, entitled De Mvttdlicis , dedicated 
to Pope Clement VIII. which, like hi< botanical pub- 
lications, is now extremely rare. I 11 the philosophy 
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Cawalpiniw. of this work, Aristotle is his guide ; in its method 
and composition, Pliny. A prefatory address to the 
Pope declares it to have been undertaken in oppo- 
sition to a certain treatise on the same subject, 
which, though written with diligence and elegance, 
contained many things inconsistent with the princi- 
ples of philosophy, and subversive of the peripatetic 
doctrines ; and with the author of which, as being 
excommunicated by the holy church of Home, no 
measures were to be kept. 

In our author’s Qutcstionum Pcripntclicarinn libri 
published at Pome in 160'h it appears that 
he scrupled not to stand forth, as an open defender 
of the Aristotelian philosophy, without any conceal- 
ment of his own peculiar opinions and hypotheses, 
derived from thence, By these he incurred the 
charge of atheism, from a physician named TaurcJ. 
who, punning on the name of his antagonist, entitled^ 
his book Alpes caste , hoc cut, Andictc Cmatpinl 
man si rasa dogmata discussa et ex cussa. This attack 
however met with little or no countenance, and the 
learned Aristotelian died in the course of the year, 
receiving, no doubt, in tin* very focus of sanctity it- 
self, the funeral honours due to an orthodox physi- 
cian of his holiness. 

Of the medical publications of Cccsalpinun, entit- 
led Praxis universte medicinal and De nicdicamrnto- 
ru mJacullatU) u s , wc have had no opportunity of form- 
ing an opinion for ourselves. By what is to be ga- 
thered from his other writings, his ideas of the me- 
dical qualities of plants and fossils seem adopted from 
ancient writers, rather than from any considerable 
portion of actual experiment. Like other physicians 
of his time, he was too much occupied in ascertain- 
ing the articles of the materia medwa, to find leisure 
for doubt, or for practical enquiry, respecting the 
truth of their reputed virtues. He did however 
promulgate some original ideas, relative to the in- 
vestigation of the properties of plants by their taste 
and smell. With Botany he was not only theoreti- 
cally but practically conversant. lie left behind him 
a collection of above 7fi0 dried specimens, one of 
the earliest upon record, which is said to have come 
into the hands of Michel i, and therefore is doubtless 
still preserved in the museum of Dr Targioni Tozzetti 
at Florence. A catalogue of this venerable Herba- 
rium is reported to have been prepared for the press ; 
out wo do not find that it ever appeared. 

Cxsalpinus having been settled at Pisa, when the 
great Galileo first presumed to doubt the infallibility 
<f the Aristotelian philosophy^; and, most likely, 

» hen that rising character became, at the age of 
Mcnty-rix, Professor of Mathematics in the same 
miversity ; we cannot presume him to have been 
free from the party spirit which so disgracefully ma- 
nifested itself there, ile must hu\e concurred in 
the measures which liis own associates, leagued with 
the ruling powers, thought proper to adopt. The 
ancient school philosophy, derived from the Peripa- 
tetics, whether it was considered as a mere abstract 
jgeculation, or whether, as being equally absurd and ’ 
Unintelligible with the orthodox establishment, it did 
not excite alarm, was, as every body knows, allowed 
to go on very lovingly with that establishment ; nor 
did it, in general, raise gny more suspicion than the 
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heathen mythology, studied and exemplified In the tV«aipimw 
same and other schools. But when a spirit of truth . “ 
and enquiry arose ; when principles and opinions L ” , | l j l "f 5 ’ 
were to be submitted to the tests of reason and ex- . 
periment ; the same fatal results, which the preced- 
ing age had witnessed in what was called religion, 
were justly apprehended for what was now, with 
scarcely more propriety, denominated philosophy. 

Hence the papal authority, which had suffered ship- 
wreck in the one case, wanting the wisdom to avoid 
a similar disgrace in the other, gladly dung for sup- 
port to any ally. These two celebrated occasion?, 
the divorce of Henry VIII., and the base persecu- 
tion of Galileo, are almost the only ones in which 
the authority of the Pope has been exerted abom 
any matter that human reason could determine, 01 
that much signified, except to his own immediate cle- 1 
pendants, how it might be determined. It is a me- 
morable fact, that his decision was no less just in on** 
case, than unjust in the other; yet both were equally 
ruinous, the former to his power, the latter to It;* 
credit. So hazardous is the exercise of usurped o< 
over-strained authority, and so infallibly, thanks to 
the Author of all Good! do truth and justice riw, 
with renovated vigour, from such contests ! 

By this view of our subject, the mystery above al- 
luded to becomes clearly unravelled. Ctrsalpinu*, 
though a known heretic and infidel, professing to be 
an obedient son, and even a champion, of the church, 
tried to rise by the ruin of equally learned, and 
more honest, men than himself. On the side on 
which he was absurd and censurable, and on that 
side only, he was unjust and unprincipled ; nor is 
such a character uncommon. Where he exercised 
his unbiassed judgment, and honestly sought for 
truth, lie, like Galileo, enlarged the bounds of hu- 
man knowledge, and made discoveries which will 
for ever claim the gratitude and admiration of man- 
kind. (j. j.) 

C AITI1NESS, a Scottish county, the most north- Situation 
ern of the mainland of Great Britain, is situated a,u * Bxur' 
between 58° 2 O' and .59° of north latitude, and be- 
tween 2 U 50' and 5° 27' west longitude ; and, in- 
cluding the island of Stroma, in the Pentland Frith, 
extends over () 1 8 j: square miles, or 3<)5,f>80 English 
acres, of which 8H4 acres are covered by lakes and 
other waters. About a fourth of the surface is 
mountainous, more than a half consists of deep 
mosses, and only about an eighth part is cultivated. 

The boundaries, promontories, ba}s, climate, wild 
animals, &c. having been particularly described in 
the corresponding article in the Encyclupadia , we 
.shall coniine our notices at present to what is 
omitted there, and to the alterations which the pro- 
gress of time has introduced. 

This county is divided into thirty-four estates, Division uf 
eight of which comprise two-thirds of the valued P 10 ! 11,1 ty- 
rant, which is L.37,2/I6\ 2s. lOd. Scots; and more 
than a third of the whole is held under entail. Nine 
proprietors of the names of Sinclair, one of whom is 
a Peer, hold more than the half of this valuation. 

The real rent, for the year ending April 1811, was Brutal 
for the lands L.S0,92(i, Is. 9d. Sterling ; and for the 
houses L. 1,098, 7s. 6’d. The Earl of Caithness is 
the only nobleman who resides in, or is connected 
6 
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ONtbieM? with the county ; most of the other proprietors have 
flh * rc * modern mansions, and reside, at least a part of the 
year* upon their estates. Rents ip tuis, in al- 
most every part of Scotland, have experienced a 
very great advance within the last fifty years ; in one 
instance, noticed in Captain Henderson's survey of 
the county, published in 1812, nearly eight-fold, 
Improve- from 1762 to 180ft. In 1792, Sir John Sinclair 
luents. established A flock of Cheviot-sheep on his farm of 
Langwell, which have been found to prosper in that 
climate ; and several other spirited improvements . 
wero about the same time promoted by this gentle- 
man, though unfortunately they have not been at- 
tended with all the success that their indefatigable, 
but perhaps too sanguine, projector had contem- 
plated. Several other proprietors have shown a 
•very laudable zeal for the interests of this remote, 
and, till of late, much neglected quarter of the 
island. About twenty-four years ago, an act of 
Parliament was procured for commuting the statute- 
labour, under which L.550 has been annually ex- 
pended on the repair of roads ; and, within these few 
years, the proprietors have availed themselves of the 
aid granted by Parliament to the northern counties, 
of half the estimated cx pence necessary to make the 
great lines of road ; more especially from the Ord to 
Wick, and from Wick to Thurso. No attempts to 
rai&e plantations in this county have yet been suc- 
cessful, though it appears, from the trees found in 
mosses, that woods had formerly grown, even on the 
sea-coast. As a great part of the county is nearly 
level 1 , the want of plantations is much felt in this ri- 
gorous climate. 

Tacksmen It lias been the practice in this county, from time 
ami Sul)- immemorial, for a few of the superior class of farm- 
'♦•luntt,. enlj utu ler the name of tacksmen, to take a lease for 
I ft or 21 years of a town land, occupied by from 10 
to 40 small luriner a, at a rent commonly paid in 
money, and not parlly in kind, as was the case with 
smaller tenants. These men occupied only a part of 
the lands themselves, and subset the remainder to 
small tenants, for a certain money rent, payments in 
grain, customs, and services (the latter in many cases 
unlimited), so as to have, upon the whole, a surplus 
rent for the trouble and risk of recovering their 
rack-rent from these subtenants. Though this ar- 
rangement has been much, and perhaps justly com- 
plained of, both in the Highlands of Scotland and in 
Ireland, as oppressive to the lower classes, yel it 
seems to be the natural consequence of that minute 
division of farm-lands which has been so injudiciously 
recommended fur improving the condition of the 
poor. The surplus vent drawn by the tacksman is 
merely a charge against the proprietor for factorage 
and insurance ; and, notwithstanding the oppression 
of the small tenants, which may be the consequence 
of thus placing them at the mercy of one who must 
have a much slighter interest in their welfurc than 
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Wishing a mode of management superior to that of Caithoiiwi- 
the natives. A great part of the county, according- j>i r ^ 
ly, is still divided into small holdings, of which the 
rent is paid in money, in the Highland district of it 
and, in the Lowlands* partly in money and partly in * 1 * 
grain ; and in some instances, with customs, casual- 
ties, and services, as formerly. When die small 
tenants possess upon leases, the term is commonly 
too short to encourage any expensive improvements, 

.or even to permit any favourable change in their 
modes of cultivation. 

The implements of that numerous class' are, in Agrim!- 
general, extremely rude and inefficient t ploughs tore, 
and harrows, entirely of wood, excepting some thin 
plates of iron nailed to the sole of the former, to 
prevent its wearing by the friction of the soil, with 
four ponies or oxen yoked abreast, attended by a 
driver who walks backwards according to the an- 
cient custom ; seldom even a winnowing machine 
to separate their grain from the chaff,— -and fences 
formed by a ditch and sod- wall. Their crops are 
bear and oats, alternately on the infield or old til- 
lage lands, and grey oats successively, for four or 
five years, on the outfield or inferior land. Wheat 
has been tried by a few proprietors, but it does not 
succeed so well in that climate as to encourage its 
extensive culture. Turnips are beginning to attract 
notice among the small tenants, and to come info 
the regular course of cropping on large farms ; and 
potatoes are now cultivated with the plough, ns 
well as with the spade, in every part of the 
county. The cattle in Caithness have been long the 
worst breed in Scotland ; but a considerable improve* 
ment has been lately effected on Some estates, by the 
introduction of bulls from Argyllshire and the West- 
ern Isles. Oxen continue to be worked at the plough 
and harrow. With the exception of a few flocks of 
the Cheviot breed, the sheep are of the ancient race 
of the island, mostly horned, bearing a white fleece, 
but coarser than the wool of Shetland, and weigh* 
ing from seven to ten lbs. per quarter. Since two- 
horse ploughs have been partially establislied, some 
attention seems to be paid to the breed of horses, 
though tho garrons from 11 to 14 hands high, are 
still by tar the most numerous description. The 
native breed of swine is small, short bodied, und ge 
ncrally of a redisli or grey colour ; there are a few 
black, but the grey are reckoned the best. 

In a county where the want of coal is added to Mannfhc- 
the many disadvantages under which it labours from ture«. 
its soil, climate, and other circumstances, it is not 
to be expected that manufactures or commerce 
should have acquired any footing. A tannery, 
blcachfield, and woollen factory, tvere long ago un- 
dertaken under the direction, and chiefly at the ex- 
pence, of Sir John Sinclair, of which only the first 
has been found profitable. A brewer)' is still car- 
ried on at Thurso; and a small ropework in the 


the proprietor himself aught ta feel, yet there ap- village of Castletown. In winter 1810, about 250 
pears to be no remedy but such a one as would dis- women and girls were employed in Thurso plaiting 
lodge these small tenants altogether,— the enlarge- straw for ladies’ bonnets; die straw-plait being re- 
inent of farina to such a size as would make them an turned to London, from whence the straw itself is 


object to professional farmers. A few young men, imported. Caithness exports a few cattle and sheep, Commerce, 
from the south of Scotland, have taken farms here, but of the former not a tenth part of what has been 
but it is said they have not been successful in estac stated by Pennant. About twenty years ago from 
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Caithness- 20,000 to 30,000 bolls of grain were annually sold 
, •hire. ou t of it, but the quantity has diminished; and 
there used to be about 140 tons of kelp prepared 
from the sea-weed on its shores. But their fish 
Fisheries, form the most important article of export. Her- 
rings, cod, lobsters, and salmon, bring in L. 43,400, 
of which the herring, fishery alone yields L. 40,000. 
Besides a great number of boats employed in the 
several creeks and harbours in fishing for haddock, 
ling, &c. which are consumed in the county ; about 
twenty smacks from Gravesend fish for cod and 
ling, on the north coast of Caithness, and are said 
to have, in a great degree, destroyed the cod-fishery 
on its shores. 

John Among the antiquities of this county, the far 

Groat's famed J oh n-o-G rout's house deserves to be noticed. 

Home. r fhe tradition regarding this celebrated personage 
is, that his ancestor came from Holland, and settled 
in this county in the reign of James IV. ; and that 
he built this house of an octagon form, inclosing a 
large table of the same shape, to obviate disputes 
about precedency, at their anniversary meetings, 
among the Groats in his time, consisting of eight 
families. Each family, by this contrivance, enter- 
ed separately at its own door, and was seated 
at the corresponding side of the table. A variety 
Pic is of these singular structures culled Piets Houses, 

Houses. are still to be seen in Caithness. Many of the 

stones arc of an enormous size, and must have been 
brought from a distance; fragments of earthen- ware, 
and a few small copper coins, have been found in 
them; and some singular articles made of bone fixed 
with nails of the same material. They are almost 
always of a conical form, and their exterior being 
now covered with a thick sward of fine grass, they 
have the appearance of large tumuli or barrows. 
The internal structure, as well as the size of these 
Duns y as they are called by the Highlanders, is va- 
rious. The smallest, and apparently the oldest, 
have only one circular wall which contracts as it 
rises, till, at the top, only a small hole must have 
remained open, or been covered with flat stones. 
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The largest ones have two concentric walk, two Caitbnesa* 
feet distant, which in some instances meet at a cer- 
tuin height, and in others ascend parallel to the 
summit ; the space between them being entered by 
a door only two feet high, and occupied by a wind- 
ing stair from the bottom to the top of the build- 
ing ; and these are surrounded by a broad deep 
ditch, and a sort of rampart. Tin? walls are usual- 
ly nine or ten feet thick, without cement of any 
kind; and from their situation on high land near 
the sea, or on the banks of precipitous rocks, 
stretching in a chain from one headland to another; 
they are supposed to have been used either a 9 
storehouses, or ua retreats for women and children 
when the men were at a distance engaged in war. 

The county of Caithness sends a Member to Par- Representa- 
lianient alternately with Buteshire, on the west of tiou m 
Scotland, an arrangement which of late has been ,UUIitnt * 
much objected to, not only because one of these 
counties must always be without a representative, to 
which each, it is thought, is entitled, but also be- 
cause there can be hardly any common interest be- 
tween districts so distant from one another, and 
placed in circumstances so different. Five of the 
northern boroughs, of which Wick, the only royal 
borough in this county, is one, join together in the 
election of a Member for that department. 

On the low grounds, the people differ little in their Languages, 
dialect from the inhabitants of the south of Scot- 
land ; but on the mountainous tract, where Caith- 
ness borders with Sutherland, the Gaelic prevails ; 
though many of the natives can speak both languages 
with nearly equal facility. 

By comparing the population lists taken under Population, 
the acts 1800 and 181 1, it will be seen that, even in 
this remote and comparatively unproductive portion 
of the British Empire, there has been an increase of 
numbers in the intermediate period, though not so 
considerable as in most other counties. The inha- 
bitants of the towms bear a very small proportion to 
those of the country. 
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10,608 

12,811 

3270 

838 

606 

23,419 
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CALCUTTA. 

Otlculta. CALCU’fl’A. The F.najclop&iia contains some 
account of the settlement anti subsequent improvc- 
taent of Calcutta ; and in the present article, which 
is compiled from the works of recent writers, wc 
have endeavoured to comprehend whatever is most 
useful and interesting in the description of this cele- 
brated city. 

Situation Calcutta is situated upon the river Hooghly, 

anJ Aspect, which forms the western channel of the Ganges, and 
though not the principal, is the only one of its nu- 
merous branches which is navigable for large vessels. 

The town is 100 miles from the mouth of the river, 
the navigation of which is difficult and oflen danger- 
ous, on account of its numerous sand-banks, many 
of which are continually shifting their situation. 

Vessels drawing more than seventeen feet water cati- 
f not, except at spring-tides, ascend with safety above 
Diamond Harbour, where the vessels of the East 
Jndia Company usually load and unload. This is 
about sixty miles below Calcutta, and passengers are 
conveyed to the city in smaller vessels or in boats. 

The country, from the mouth of the Hooghly to 
Diamond Harbour, is dreary in the extreme ; the 
banks of the river are high, and the adjacent land, 
on each side, which is perfectly flat, forms a com- 
plete wilderness of timber und brushwood, the haunt 
of tigers, and of other beasts of prey. Advancing 
up the river, the scene gradually improves ; the 
country becomes more and more cultivated, the 
shipping and the bustle on the river increase, and 
the beautiful country-seats on its banks announce 
the approach to the capital. The city, with its nu- 
merous 3})ires and other public edifices, presents, at 
a distance, a striking appearance, and, on landing, 
the magnificence of the buildings command the ad- 
miration of all strangers. The town and suburbs 
extend along the left or eastern bank of the river 
above six miles, but varying much in breadth at 
different places. In the middle of it, and very near 
the landing-place, is an immense square, each side 
of which extends above a quarter of a mile, and the. 
centre is occupied by a large tank or open reservoir 
of water, for the supply of the town. This square, 
together with the adjacent buildings and those to- 
wards the south, forms, what is properly termed, the 
town of Calcutta, the residence of the European in- 
habitants and of the natives of distinction. To the 
south, along the bank of the river, lies the Elack 
Town, which is occupied entirely by the lower clas- 
ses of inhabitants, and is rather considered as part 
of the suburbs ; and about a quarter of a mile to the 
north stand Fort-William, and the barracks, which 
form, on this side, a great ornament to the city. 

The intermediate space, which is an extensive open 
plain, is termed the Esplanade. The citadel of Fort- 
William, which was begun by Lord Clive in I7A7, 
after the battle of Plasscy, is the strongest and most 
regular fortress in India, but the works are so ex- 
tensive, that they would require at least <J0()0 or 
10,000 men, with fiOO pieces of cannon, to defend 
them. On the west, of the Esplanade stands the 
government-house, built by the Marquis Wellesley, 
which is the largest and most splendid building in 
Calcutta. It is the residence of the Governor- 
General, where he holds lc\m, and transacts all tho 


government business; it also contains magnificent Cik?otf». 
apartments for public entertainments. The other * “ 
principal buildings are a town-house, with public 
rooms, which, though handsome, are too confined 
for the climate, and for the number of inhabitants ; 
the hospital and jail, which are situated on the 
Esplanade ; two English churches, the one of which 
Is a plain building, hut the other has an elegant 
appearance ; also a Scottish church, which is new- 
ly finished ; and, besides these, there are various 
churches belonging to the professors of id most ever}' 
religion in the w r orld. Portuguese, Greeks, Arme- 
nians, Hindoos, and Mahomcdans, all enjoy here 
the most perfect toleration. 

The customhouse faces the river, and forms part of 
the west side of the great square. It is built upon 
the site of the old fort, which was taken in 1757 by 
Surajah Dowla. Near to it is the famous Black Hole, 
which is now converted into a warehouse ; and be- 
fore the gate stands the monument which has been 
erected to commemorate the unfortunate persons 
who perished there. It is surrounded by an iron- 
railing, but it has been struck with lightning, and 
has since been allowed to go to decay. In front 
of the customhouse is the quay, which has been 
of essential service to the numerous shipping which 
there load and unload. On the west side of the 
river, and in a beautiful situation, stands the bo- 
tanic garden, at a bend to which it gives the name 
of Garden Reach. It contains a splendid collection 
of plants from every quarter of the globe, and is 
laid out with great taste, but more with a view to 
practical utility than scientific arrangement. Above 
the garden there is an extensive plantation of teak. 
Horse-racing having been discouraged by govern- 
ment, the course, which was to the south of the 
town, is now converted into a ride ; but the prac- 
tice still continues at Barrackpore, sixteen miles up 
the river, where the fashionable society of Calcutta 
assemble to partake of the amusement. The south 
side of the great square is occupied by the writers’ 
buildings, which make but an indifferent appearance. 

They form the residence of this class of the Com- 
pany's servants who are newly arrived from Eu- 
rope, and who are students at the college of Fort- 
William. The private houses in Calcutta, in the 
central or genteel part of the towm, are built, most- 
ly, after the European fashion, but modified to the 
nature of the climate, and to the magnificence of 
eastern manners.* In a line w r ith the government- 
house, is a range of elegant buildings, ornamented 
with Jurge verandahs, and another, at right angles 
with it, called Chouringec, formerly occupied by 
native huts. Those holies are built of brick, cover- 
ed with a species of stucco called Chunam. They 
are all separated from each other, every one hav- 
ing a l tac lied to ir a considerable piece of enclosed 
ground, in the middle of which it is situated. The 
appioach is by a flight of steps, under a large por- 
tico. The architecture is Grecian, and the profusion 
of columns, porticos, and verandahs, gives them more 
the air of palaces than of private houses. To this 
part of Calcutta the Black Town forms a striking 
contrast. It has been already described in the En - 
c>/doi>u r lia } hut has been considerably improved 
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Olf uUa. by the widening of the streets, the filling up of 
ponds, end by tiling instead of thatching the houses, 
by which means the danger from firo has been much 
dimimahed. 

Though building materials are abundant in the 
neighbourhood of Calcutta, house-rent i : s not mode- 
rate. This is owing partly to the high intercht of 
money, and partly to the constant repairs which arc 
required, from the casting of the wood in this hot 
climate, and from the rinages of insects, particularly 
the white ants. Though the wood-work of a house 
appear externally quite sound, it often turns out upon 
examination to he completely excavated or honey- 
combed by these insects, which assemble in incredi- 
ble numbers, wherever they can find an entrance. 

Pi roan lions The house* here, which are known under the 

Hfti vc-fVVr name taverns, are greatly inferior in respectabili- 

Siraiign^ r y to those in Europe. They are, with the excep- 
tion of two or three particular houses, resorted to 
only by the lowest company, and strangers who 
ore enticed into them arc exposed to every species 
of imposition, and frequently tp total ruin. A Eu- 
ropean, on his first landing, is surrounded by nume- 
rous dangers and inconveniencios, which he finds it 
extremely difficult to escape. These ore so well 
described in the East India Vade-Mecum, by Cap- 
tain Thomas Williamson, that we shall extract the 
following passages, for the instruction of such of pur 
countrymen os propose to visit those distant regions. 

“ The tavern-keeper, under the plausible pretext 
of aiding towards the completion of the youth’s 
wishes, never fails to inquire whether the gentle- 
man has any friends in town ? or even in the country ? 
If affirmatively answered, 1 mine host* feels himself 
tolerably secure of his money: but will probably as- 
sert, that the friend in town is out of the way, and 
will not be back for some days. Should the gentle- 
man be totally destitute of friends, then comes the 
rich harvest. Imposition following imposition, swell 
the bill ; which, if appearances warrant forbearance, 
is kept back as long as possible, under the pleasing 
assurance of perfect confidence : but, in the end, a 
catalogue of items is produced, which never fails to 
alarm, if not to ruin, the unsuspecting victim f* 
kt If, unhappily, the guest should so far lower him- 
self as to associate with the ordinary company of the 
common drinking-room, he is irretrievably gone. 
Quarrels, riots, and inebriety, must follow ; in all 
probability rendering him subject to the notice of the 
police. Should his J'ace ever be seen at that office , 
it would he next to impossible that he should be ad- 
mitted into unij respectable circle . What with lodg- 
ing, dinners, wines, &c\ of the worst description, but 
all rated at the highest prices, he must be a fortu- 
nate wight who escapes under a gold mohur (z. e, 
two guineas) per day : in general, double that sum 
is charged ; m> that a person starts at the rate of 
L. J OOO per annum, at least; while, in all probabi- 
lity, no established, or even apparent, provision ex- 
ists, whereby he may be maintained.” 

To state the evil, without pointing out the re- 
medy, would be next to useless ; but, when l sug- 
gest the means of avoiding those difficulties, or any 
portion of them, attendant on arrival in a foreign land, 
it must be understood, that 1 consider the stranger to 
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be possessed of pecuniary means : that it, that be can Calcutta, 
pay his way. Without this, he can do nothing ; and 
must undergo all the afflictions and miseries attend* 
ant upon despised poverty, in every part of the globe. 

It may he proper to point out in this place, that 
what might hero appear to be liberal calculations, 
w r ouJd not suit the Kant; where every article* of 
European manufacture bears so enormous a price, 
where house-rent is so expensive, and where it is in- 
dispensably necessary to retain so many servants, 

The first thing to be done (setting a letter of recom- 
mendation out of the question) should be to report 
arrival at the Secretary’s Office, depositing the cer- 
tificate of the Court of Directors’ licence to proceed 
to India ; without which, the party is considered as 
an alien, and scarcely considered us entitled to 
British protection. This does not arise from ill-will* 

On the part of government, or of the inhabitants ; 
but from that strict attention the politics of the 
country imperiously demand to be paid to the se- 
veral characters, and descriptions, of persons re- 
siding within our territory. 

“ The above relates equally to ail persons in the 
civil or military branches ; the certificate granted at 
the India House must be produced, in order to iden- 
tify the party ; but if it should have been lost, he 
himself, together with the commander who received 
the order for taking him on board, must attend, to 
make affidavit to that effect, before the appointment 
can be admitted upon the registers in India. 

u Such as appertain to the civil service, being al- 
ways strongly recommended, aud often finding many 
old acquaintances of their families on the spot, re- 
quire but little advice; nor does the cadet stand 
much in need of instruction, as to the manner in 
which he should provide himself with a home. All 
ho has to do, is to wait upon the town-major, at his 
office in Fort-William, when he will receive the ne- 
cessary order for his admission into the Cadet Corps, 
at Barusct, about sixteen miles from Calcutta. 

“ He who has not these advantages, must do the 
best his circumstances may afford ; he will find tem- 
perance to be not only cheap, but indispensable ; for, 
if he should act so indiscreetly at the outset us to in- 
jure his health, a thousand privations, and a certain 
increase of difficulties, must follow. The first point 
must necessarily be to get under cover. This will 
not be found so easy, as those who have never quit- 
ted England may suppose. It will be after much re- 
search, that a small house will be had. and then only 
the bare walls; for no such thing is known in India 
as a furnished house to.be Jet; and lodgings are, if 
possible, still more out of the question. Fortunately, 
there arc, among the European shopkeepeis in Cal- 
cutta, some most respectable characters ; men dis- 
tinguished for their urbanity, philanthropy, and ge- 
nerosity. Application should be instantly made to 
one of these firms, for aid and advice. The case 
should be candidly stated ; aad, in order to insure 
confidence, a deposit of money should be made, 
either with them, or at one of the banks. The con- 
sequences will be, that, in a few hours, some small 
tenement will be obtained, cither on hire, or grant- 
ed as a temporary accommodation, and the whole of 
the articles really necessary will bo provided, at 
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ginable. Numerous dock-yards have also been esta- was, regulated entirely by the merit of the students, 
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® T a&mmcpa. Ia 1$05, the students of the esta- 
meats of MadmaodBorabay were separated 
from those of Galc ; tdta ; ift consequence of this re- 
duction of the exieht of the, college, the duties of 
the Provost and Vice- Provost were united by a mi- 
nute or the .Governor and Council in one person, 
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principally of articles of consumption for the Euro 
pean inhabitants, consisting of porter, ale, confection- 
aries ; and, generally, of ail the finer manufactures. 

In 1808 a bank was established at Calcutta, under 
the name of the Calcutta Bank* Jta capital amounts 
to 50 lacks of rupees, of which ten wete subscribed 
by Government, and the remainder by individuals* 
There are twelve Insurance Companies. Several 
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newspap 
institute 


Jpr the education and maintenance of the, H ihdostanee, Bengalee, and Perso* Arabic ; the 
Europeans in the military service of Vpariod of attendance was reduced to one year, and all 
the Company, one for the children of officers, and control over .the private expences or conduct of the 
another ior those of privates ; a free school at which students was given up. On this reduced and limited 
about 100 children ore educated, and a native hos* footing the establishment still continues* , 


pital or infirmary. The Asiatic Society -Stitt oon* 
tinues its sittings, and publishes its Transactions, 
which contain much interesting matter concerning 
the history, literature, languages, find ontiuuities of 
Asia. An Auxiliary- Bible Society has also been 
established at Calcutta. • 

The Supreme Court consists of a Chief-Justice 
and two puisne judges, all nominated by the Crown* . 
Its jurisdiction extends to. all British subjects in 
India, and to all civil actions between natives, or be- 
tween natives and Europeans. Criminal cases arc 
tried in this Cobit by a jury, consisting exclu- 
sively of British subjects ; os also, all criminal char- 
ges against the Company's servants, and all civil 
uctions in which the Company, or any of its servants, 
arc concerned ; but it takes no cognizance of the 
land revenues. The law practitioners attached to 
tills Court are fourteen attornies, and six barristers. 

The College of Port William, for the education of 
the junior servants of the East India Company, 
which promised atone time to be so great an esta- 
blishment, Is now reduced to a few lecture rooms in 
the Writers 1 buildings, it was begun in 1801 by' the 
Marquis Wellesley, then Governor-General, and its 
object was to remedy the evils which had arisen from 
the ignorance of the Company’s servants; to fill, if 
possible, the important situations of the Empire with 
men of learning, talents, integrity, and moderate ha- 
bits ; and along with a just administration of govern- 
ment, to spread the influence of literature, science, 
and the Christian religion, over the eastern world* 
VOL. 11. PART 11. 


The population of Calcutta, which is Vstated by Population, 
some to amount to 500,000, by othersio> 700,000, 
is cotaposfed pf persons from every quarter of the 
world. British, and other Europeans, Armenians, 

Persians, Chinese, Hindoos, and arc 

all seen mixing in the streets of this metropolis. 

The occupations of these various dasses^are near- 
ly what might be expected in the luxurious ca- 
pital of a great Empire, and in so great an emporium 
of maritime commerce. Public officers, lawyers, 
physicians, merchants, and their families, makeup 
the fyilk of the British inhabitants* The natives 
and foreigners of respectability are mostly engaged 
in- trade, or living upon their property, and the 
lower classes are principally composed of retail- 
dealers, mechanics, and servants. 

The British merchants form a most respectable Different 
class of men, and contribute essentially to the pro- Ciassw of 
sperity of the settlement; many of them are'pos- Mwbaoii. 
Kissed of large fortunes, and live in a style of suit- 
able splendour. The Armenians are the most nu- 
merous body of foreign merchants in Calcutta.. 

They trade extensively to all parts of India and 
Ctiing, are uncommonly diligent and attentive to 
business, and are considered to have the most mi- 
nute intelligence from foreign ports of any other 
body of merchants. The native bankers, agents, 
and money-dealers, are numerous. Though former- 
ly timorous, the Hindoo now adventures in almost 
every species of mercantile speculation ; and cloths 
belonging to the native merchants, to the amount of 
4c 
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CalonMa L. 1,000,000 Sterling, are generally lying for sale 
1< JlnJan * n ^ 1U Ware houses of Calcutta. Tbp native merchants 
of au inferior class, engross nearly the, whole of the 
' retail trade of Calcutta, under the titles of Banians, 
Sircars, and Writers ; and they are generally do* 
scribed a* fond of money to excess, and most un- 
principled in all their dealings. 

The cold season, which lasts from September to 
Hot Steauon. April, is generally allotted to amusement and festi- 
vity in Calcutta. It is only during part of this sea- 
son that it is possible to venture abroad in the heat 
of the day, which, in the rest Of the year, is devoted to 
repose. The hot season begins in April. Every day 
the heat increases until the middle of June, when the 
periodical rains begin, and last till August. The wea- 
ther then being extremely close, is more oppressive, 
and more unhealthy than before. The thermometer, 
throughout the year, generally rangp between 7 5° 
and 95°, but frequently rises to lOO^^nd 110?. , 
Market*. The markets at Calcutta are open at day-break, 
and they afford, at very moderate prices, meat of 
every kind, and poultry, with various kinds of choice 
fish, fruits, and vegetables ; also game, such as 
wild ducks, partridges, snipes, &C. with various 
kinds of ortolans. The wild venison is not near- 
ly so good as that of Britain, but the park or stall- 
fed is equally good. The hare is very different from 
that of England, being defective in size, strength, 
and swiftness. 

Hfee of the That sudden rise of the w aters, termed the Bore> 
is quite common on the Ilooghly, as well as on 
Bor* C ^ ie ot ^ ier branches of the Ganges. The general 
cause of this appearance is sufficiently understood, 
but it is not easy to explain the details. It is 
common on several of the rivers in England ; it is 
also known on the waters of the Dordogne and 
Garonne in France, under the name of Mascaret , 
and in .the Amazons in South America, where it is 
termed the f*rororoco. It is an immense wave, 
which, in the Hooghly, heads the spring Hood-tide, 
travelling before it, at the rate of 80 miles an hour ; 
and, what is most singular, not occupying the whole 
breadth of the stream, but ranging along one of the 
banks, and crossing over to the opposite shore at 
every considerable bend of the river. It begins 
about 40 miles below Calcutta, and is felt, but with 
continually decreasing effect, nearly as far above it.. 
At Calcutta it ranges on the opposite bank. The 
swell is prodigious; and, on its approach, all the 
small craft fly for safety to the middle of the river, 
where, though the swell is still considerable, they 
are not exposed to the same imminent danger. At 
Calcutta it often causes an instantaneous rise of the 
water of five feet 

See Williamson's East India Vade-Mecum , 2 vols. 
8vo, 1810.— Lord Valcntia’s Travels, 3 vols.4to. 1811. 
—Mrs Graham’s Journal of a Residence in India , 4to. 
181 g.we-Hamilton's East India Gazetteer , 8vo. 1815. 
— Miuffcrne’s Oriental Commerce > 2 vols. 4to. 181 3. 
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CALEDONIAN QANAL. The importance of 
this great national juflertakhig, whether considered 
as a work of raagnj^cil^ and expence, as tending to 
open up and impnf^e shine of the most barren and 
rugged districts kt Scotland, or to facilitate the 


intercourse between the eastern and western sides Cal<Moni;i* 
of Great Britain, by rendering unnecessary the navi- ^ CdWa, « 
gation of a circuitous and dangerous coast, induces ' 
us to treat of it. separately, and to tarnish .our read- 
ers with a correct map or plan of its line, reduced 
ftpm the maps laid before Parliament. 

Sp early as the year 1778, Mr James Watt First idea of 
of Soho, to whom mankind and the arts are so this ^iem 
much indebted for his improvements in the steam- AVo,k ' 
engine, was appointed by Jthe Trustees or Com- 
missioners for certain Forfeited Estates in Scot- 
land, to make a survey of the central Highlands. 

"Mr Watt, in his Report to thfkt public body, recom- 
mended, amongst other improvements for the High- 
' lands, the formation of the Crinan Canal, which has 
long since been executed, and also of the Caledo- 
nian Canal, from Inverness, to Fort- William, now in • 
progress, and which we are. immediately to describe. 

The late rapid introduction of the sheep-farming Circmn- 
system having necessarily deprived multitudes of the 8ta, ? CPS 
inhabitants of their former means of subsistence, the 
formation of roads and canals, and the multiplication J^ 8 a 0|> ' 
of fishing stations, came to be looked to, as affording 
the most likely means of mitigating the evils conse- 
quent upon this great and sudden change of system ; 
and iu pursuance of this view of things, the Lords of 
the Treasury, in 1802, directed Mr Telford, Civil 
Engineer, to make a survey of the ctrats and cen- 
tral Highlands of Scotland. The RwllL^bfoh he 
in consequence drew up, involves a vanHIof consi- 
derations connected with the improvement of the 
Highlands, and the employment of the population of 
these districts ; but the part of it which we are more 
particularly to consider, is that which refers to the pro- 
position of an inland navigation from Loch Beauly 
and the German Ocean on the eastern coast, to Loch 
Eil and the Atlantic Ocean, on the western coast. 

Mr Watt proposed that the depth of this Canal should 
be ten feet, or two feet more than the Forth and Clyde 
Canal ; but Mr Telford, considering the great com- 
mand of water from the chain of lochs or lakes in its 
line, and aw are no doubt of the advancing state of ma- 
ritime adventure, and of the inconveniences which are 
felt from the small scale on which that navigation has 
been executed, though originally termed the great 
canal , was induced to propose a depth of twenty feet 
for the Caledonian Canal ; that it might thus be capa- 
ble of floating twenty-eight gun Frigates, and the 
largest class of Baltic traders. 

The Parliamentary Committee, which had been 
appointed in reference to the situation of the High- 
lands, had corresponded with the Highland Society 
of Scotland os to the means of improvement ; and, 
before finally reporting upon this great and bold plan, 
they called before them the most eminent Engineers, 
nautical Surveyors, Mariners, and Merchants in the 
kingdom. In particular, Mr Je6S0p and Mr Ren- 
nie, Civil Engineers, were severally examined 
with regard to the practicability and expence of the 
plan proposed by Mr Telford ; and Captain George 
Duff, of the Royal Navy, Captain Huddart of the - 
Trinity House, London, Lieutenant Gwynn, Com- 
mander of the Fort-Augustus galley on Loch Ness, 
and several others, were examined upon points touch- 
ing the navigation and anchorage for large vessels. 



Caledonian Returns were also procured from the ports of DuWirt, 
Canal. Liverpool, Greenock, Leith, and Abw^deen, regard* 
ing the probable advantages of tnl proposed inland 
navigation, and to what extent it would be useful. 
This Committee, after much investigation, reported 
as follows: 

“ Your Committee, from a full consideration of 
all the evidence laid before them; and annexed to 
this Report, by way of Appendix, submit , to the 
House their opinion : That the execution of ihe in- ; 
land navigation, proposed in Mr Telford's plan, under 
all due regulations, for the economical expenditure of 
such monies os may be employed, in this great work, 
will be a -measure highly conducive to the prospe- 
rity and happiness of that part of Scotland in which 
, it is situated, and of great importance tQ the gene- 
ral interests of the whole United Kingdom/’ 
v\nt Act of A Bill was, accordingly, brought into Parliament, 
Parliament, on the Report of tKw Committee; in the Session of 
1 803, entitled, li An Act for granting to his Ma- 
jesty the sum of Lt 20 ,000, towards defraying 
the expence of making an inland navigation from 
the Eastern to the Western Sea, by Inverness and 
Fort-William ; and for, taking the necessary steps 
towards executing the same ; M which Act received 
the Royal Assent on the 27th day of July 1803. 

The Board of Commissioners for the Caledonian 
Canal, appointed by this act, accordingly met, and 
made certain arrangements for the immediate com- 
mencement of the work ; having, ip the first place, 
appointed Mr Thomas Telford to be their Engineer, 
lie' had formerly been employed by the Lords of 
the Treasury in making various surveys of the 
Highlands. But in so important an undertaking, 
the Commissioners judged it necessary to call to 
his assistance Mr William Jessop, another emi- 
nent and experienced Engineer. Mr Telford, in* 
structed by the Commissioners, proceeded immedi- 
ately for Scotland, and again made an entire sur- 
vey of the whole line of the canal from Inverness to 
l ort-William. To ascertain the soil, trial-pits and 
borings were made from shore to shore, at distances 
not exceeding half a mile. Mr Murdoch Dowoie, : 
an experienced Marine and Nautical Surveyor, was 
employed to make a survey of the chain of lochs upon 
the line, in order to sound and determine their respec- 
tive depths and anchorages. The line of the canal, 
where cutting was necessary, was now carefully laid' 
out. Stone and lime quarries, timber and other ne- 
cessary materials were lopked after, and -some idea 
was formed as to the probable value of the land to 
be passed through. Places were also fixed upon for 
the entrance-basins or sea-locks, at both extremities, 
and every possible information prepared for Mr Jes- 
sop’s survey, which took place in the month of Oc- 
tober. lie was met by Mr Telford at Edinburgh, 
and these gentlemen proceeded together to a full ex- 
amination of the whole ; and, upon this survey, Mr 
Jessop reported his opinion to the Commissioners, 
and furnished an estimate of the expence. The 
chief difficulties alluded to in his Report*, as inci- 
dent to this great workj refer to the cutting new chan- 
nels or courses for the rivers Ness, Oiph, awl Lachy, — * 
the deepening Lochs Doughfour and Oich by excava- 
tion, — the damming up and raising the surface of Loch 


Lochy, which is about ten miles and a half In length, to Calf deiiisn . 
■ an additional depth of twelve feet, ---the spilling or run* ‘ 
ning ptf its flood-waters: by a new Cut into the River 
Spean ; and tome extra cutting at the summit level 
between Lochs Oich and Lochy. ■ But one of the 
most difficult parts of the navigation, is stated 
to consist in the deepening and management of 

* Loch Doughfour. Mr Jessop teems to have been 
prepared to meet with rather an unfevoUrable 
soil for canal operations ; he was of opinion, that the 
whole valley between Loch Ness and Fort- William, 
has been one entire sheet of water; and that the 
portions of land intervening between the techs 
are the debris of the adjoining mountains. 1 The 
first trial-pits dug in the neighbourhood of Inver- 
ness, did not fail to give some alarm upon this sub* 
jeet, as the ground consisted of sand and gravel' so 
open and porous, that the tidal waters of Loch 
Beauly flowed And ebbed through it. But on other 
parts of the line of the canal, the grave) was found to 
have such a mixture of earthy particles as would be 
sufficient to render it impervious to water. 

The* extent of cfmal to be formed and cut, is stot- First Di-, 
ed to be about 21 T miles, and the loch or lake navi- menjon* 
gation at 37i, making a total distance. of inland na-J?A Jr tU 
vigation from sea to sea of about 59 miles ; the bot- 
tom width of the cutting 50 feet, with slopesof 1 8 inches 
to a foot/ with benching* at the water-fine, Wiaking the 
width ait die surface to be about 1 10 feet. Tile general 
dimensions of the canal, though afterwards enlarged, 

• were now estimated at 20 feet for the depth ; the 
width of the Jocks is taken at 38 feet, and their 
length at 162 feet. The number of locks is estimat- 
ed to be 23. They are to be built of. masonry, 
with gates and platforms of American pitch-pine. 

After critically examining the whole intended line of 
the Caledonian Canal, its proposed dimensions, soil, 
materials and workmanship, Mr Jessop estimated the 
expence at the sum of £.474*331, including 8 per 
cent . for contingencies ; but exclusively of the price 
of land, and the necessary moorings for the anchor- 
ages at P the respective lochs. Upon a joint Report 
afterwards by Messrs Jessop and Telford, this sum 
is proposed to be expended, and the works com- 
pleted, in the course of seven years from the period 
of their commencement, <Jr 

In this stage of the affairs of a work rfo extensive Dimen- 
in its operation, and so important in its consequences, sfons finally 
it became of the lost importance, in finally resolving Squirt, 
upon the dimensions of the first lock, upon 

such as would answer, in the fullest manmr, all 
the purposes of the intended navigation. To this 
point, therefore, the attention of the Engineers win 
again directed; especially as the dimensions of 
the first lock would not only regulate all the rest, 
but also the works of excavation along the whole 
line of the canal. After maturely deliberating upon 
all the information which had been obtained, re- 
garding the description and tonnage of the ship- 
ping which navigate the northern seas, tjnd advising 
at large, as before noticed, with Engineer?, Mariners, • 

and Merchants, upon the important subject of tee 
dimensions of the canal ; — it having been specified 
in the act authorizing this work, that such an inland 
navigation should be formed, as, when completed, 



Caledonian might (< enable ships andwessels of considerable bins 
‘ den, trading between the eastern and western coasts 
of Gr&i; Britain and Ireland, and the (Jarman Ocean, 
to avoid a long and dangerous navigation round the 
northern coasts of Scotland the Commissioners, 
considering also that the proposed dimensions of the 
works of excavation, viz. 20 feet of depth, 50 feet 
of width at bottom, and 110 feet at the surface wa- 
ter-line of the canal, would admit and he sufficient 
to float a 32 gun frigate ; and as only a very small 
addition to the original and annual expence would be 
incurred by enlarging the locks for tnat purpose ; — 
it was Anally ordered, that the length of the locks 
should ' be increased from 16*2 to 172 feet, and that 
the breadth should be from 38 to 40 feet, the depth 
to remain at 20 feet as before intended. The Com- 
missioners thought it their duty to prefer this large 
scale of construction, ns, although it would increase, 
the expence, the canal would thereby be* capable 
of affording ari occasional passage to that class' of 
His Majesty’s ships, of which there was, at that pe- 
riod, upwards of forty in the service, which must 
otherwise have beoa excluded from it. In this re- 
solution, the Board of Commissioners had also in 
view the increasing tonnage of merchant ships, as 
some of the vessel* trading between Liverpool and 
the Baltic, approach to the dimensions even of these 
enlarged ‘toeJcg. 

Si/le Locks. With a view to give greater facility -to 4hft passage 
of small vessels, and to avoid the consequent wear., 
of the large Mocks, the Eoginecrs had been di- 
rected to' consider the propriety of constructing 


it would be most convenient to connect the line of Caledonian 
the canal with the several lochs or lakes forming part 
of the intended navigation; and also fix and arrange 
the price of labour, And the mode in which the se- 
veral works would be most advantageously let or 
• contracted for, ' 

Purina the first year {1803), the Operations were 
merely of a preparatotynature, and the number, of 
workmen did not exceed 150. But in the year fol- 
lowing they werd increased to upwards of poo, when 
it became., necessary; tb appoint resident Engineers, 
particularly at the extremities of the line, to which 
the first works were entirely confined, For this high- 
ly important charge, Mr Matthew Davidson, who had 
acquired much experlcnco at the works upon the 
Elsemere C&nsLl, particularly at the great aqueduct 
of Pontycyceke in Denbighshire, was appointed to ' 
the eastern jdivisioni anCMt John Telford took 
charge at the western end^v ' - 

In the commencement of np^ratidht of this pub- Prices of 
lie nature, it became an Important consideration l? , ! 0l,r , ami 
to interfere as little as possible With the rates'of the fixed.™ * 
stated labour of the country ; and therefore, as well 
as from motives of economy, only about one-sixth 
part of the work was done by day-labour, the other 
parts being done by contract and measurement. The 
rates for day-labour and workmanship, as fixed by 
Messrs Jessop and Telford in 1804, we shall state, 
more as a matter of future, than of present interest. 

Labourers by the day, were paid from Is. 6d. to is. 
fid. and gs., according to the description of work. The 


_ „ „ works of excavation and embankment varied accord- 

small side-locks for vessels of about 200 tons, which fag to the distance of removal. That for the earthen 
draw about twelve feet water, or of such dimensions . work of coffer-dams of the eastern division was 9d. 
as to correspond with the depth of the Crinan Canal.;, per cubic yard, exclusively of pumping water, work- 
T his appendage Of small locks, it appeared, would mg the puddle in the banks, or expence of rail- 
have added to the original expence about L. 75,200 ; ways. ' The rate or price of iron-work to be .5 jd. per 
aqd considering that two, or even three small vessels lib., when the price of Swedish iron is at L.,30 per 
might pass together through the large locks, the ad- toft at Inverness. Timber work in coffer-dams, mid 
vantages attending the side-locks appeared to be sheeting to locks, fid. per cubic foot for labour only. 
ve v tftieertam, anu the idea was therefore laid aside Ruble masonry, laid in lime mortar, at 11s. per cu- 

fpr the present. . s^V k;„ .. — i — j - ■ 

Nrw Act of It ^ appears from -the first Report of the Comftiis- 
FarlmmoMf. woners for making the Caledonian Canal, that the 
aum pf L.*6052,M0s, lOfd. had been expended in 


the prepafbtery measures for this great undertaking. 
In the Session of Parliament 1804, another act was 
passed; entitled, a An Act for making further Pro- 
vision making and maintaining an Inland Navi- 
gatioft^tmiponly called The Caledonian Canal, f rom 
the eastern to the western Sea, by Inverness and 
Fort- William in Scotland " By this additional act, 
a further provision of L. 50,000 was made for this 
undertaking. 

Commence- lu the month of June 1804, the Commissioners re- 
" l ‘ lc solved that Mr Jessop should again visit the line of 
. 1 the intended navigation in concert with Mr Telford, 

that Jjrar might jointly inspect the progress of the 
Iready commenced, and re-examine, all the 
Jars of the former survey ; that they might de- 
fining the position of each lock on the whole line 

of the canal, and, as far as possible, fix the situation, 

.4: l i. .1 


bic yard, cut stone or squared masonry at is. 7d. 
per cubic foot, exclusively of pozzolano or tarras, 
where necessary. In cotftaion earth cutting, in- 
cluding puddling and forming the hanks, the price 
throughout the whole works was not to exceed 
the average rate of fid, per cubic yard ; excepting 
in cases where the removal., of the puddle should 
exceed 100 yards, when an ’ extra allowance was 
to be made by the award of Mr Thomas Telford. 
A! so, wherever the removal of tartti by barrow ex- 
ceeds fip lineal yards, or 120 yards by barrow-carts, 
an‘ allowance to be made over and above these 
prices, at. the rate. of |d. per cubic yard for every 
ruu of 20 yards by barrow, or 40 yards by barrow- 
catttu The same rate of prices is applicable to the 
works of the western division of the* canal, only in 
such instances as the circumstances differ materially. 
Part of the excavation at the western end is in rock, 
which is to be paid for at the rate of 2s. per cubic 
yard, and the excavation and embankment at8d.per 
cubic yard. The most considerable difference here 




dimensions, and construction of the bridges, cul- + was in the price of cut stone, or squared masonry, 
verts, and other necessary works ; and that they At the eastern division, the quarry of Redcastle is 
mii&t take into consideration the manner in which only about five or six miles from the work ; while 

5 



^Canaf ^ 111 western division the tut jtonea for follow* 


A*' .*..* ^ ' ' * - a. ' ' A*/ ' - 


quoin®, coping stones, Ac/ were tro^fct frdid 
C umbrae Island in the . Clyde, distant* even" 

it. nJ— n i j_ _/* ,aa <i .* 



per cuwc ioot, mmmu oi is. yu« ; or is g rsQiM -troof " wearing or tne beds, 

BallahulUh, distant about twenty ?miie*- sfiatdd be^ ,|)ritebes of land would’ . m*re»*e. 
u»ed, the price to be at the rat* of cab# *'&>* whatever may have been the actual staieof mat* Compared 

foot. But even these prices were, upondueinvesti-, ters here, at, an early period, the great vale, or per. with ou - 
gation, fpunu to be iiuiulbpieu^. and the contractors v haps moreproper!y,th&chasm,ofthe Ness and Loch P* lkM,< 
were afterwards nllowed afcfce i^ Of 8&yer< cubic is, without exception, the most remarkable in the kinir- cwptrj 
foot iri addition for cut »lone, and is. per cubic yard . dom j for, in a distance of about sixty miiea from in c > 
for ruble work.' "'to sea, the summit level . 


for ruble work. 

These. highly important arrangements being made, 
the masonry, and much of the. workof excavation 
and embankment, .'were uriderftiken'typpntract, and 
proceeded withgrtat. alacrity, . Men sWlled in the 
various Ijranches of resorted to tho Ca- 


Khbout 


deed, some >|)pr«MHiwions re Hus state ot'fBfagsi as 


various Ijrainrhes of e*n$\wo$k, recited to the Cu- , Meed of vftri^ othor of the imam 
ledonian CanalA s^aiJ parts ofthe united Mag* Lincoln en^tfir 


T he Highlander, hitherto UMl^td toloitCr away * n( l — — •””» »»~wwcu,, ^vw^mnwcui me 
his days in indolence, looked on for a tune . with Forth andtfae Clyde, wbiehriesae* betWe&two ranees 
astonishment at the exertions of hit southern bre- of hills; but all Of these comO£»r»hort k in sublimity 
thren, arid ere long mixed with rids busy, scene. *of effect;, to the line of the Caj^oniao Clanajt, where 
In tliis respect, the Caledonian Canal has been <Jf. thehiH* rise to a stupendous height! while the hot- 
immense advantage to the Highlanders, a fact which toijai of the ; rfril,; or vale, is interspersed, with exten- 
the writer of this article has hftd many opportunitiesr sivO sheert of jwater. . • • A.'A*. • '■ '■ 

. to observe. A A A. ^; .We shaK .now proceed to aoticethe poritiffi. wAA 

,!f ZT!n“ , Havit *P u mS stetetl th * commencement 0 f the Ca^»f the first, or sea lock, of the ettrfai at Loc£J?JS rmXh 
<>f the Ca- nal, we shall next give a general description or outline ;Jy on the east, amk so advancing westward* ..dpA 
of the country through which h passes,, proceeding^ leribc the works of this great’ Inland N^vigatiim 
from the east to the west sea. Mr Watt, m his Bo- iTbe precise spot orim'natlv in tended fo* ~ "" 

port of 1773, *' »•“* ‘ u ~ uiiAi -a — e -~ — *-• >- »-•- ■ • ™' 

tensive tract 

and rugged a country. Mr Jessop, in his first. Re- 
port, says, that at some early age of the Worlds it 
6 ecms probable this immense Chasm (the.dine of; thifc 
Canal) has. been nearly open' from sea to sea. Though 
the investigations of the Geologist have, as yet, we 
may observe, made small progress in elucidating the 
probable revolutions which the earth has undergone ; 


Ddl. 


w uie west sea* air watt, m niiMtfit precise, spot Ottgttmuy intended for.tfferEtot*- 
3, observes, that the regularity of this' ex- em Sea or p'de-lock, was rather te ; .tW-'wBfi^ttt-' 
t is quite astonishing! in so moimtainctas,... ward of th* present rite; btif'ti^ |r<nttid^ Wwrmid, V <?< 


was fomiri not to answer thepOrooses 
datum, for eaqh; a Weight 
lock of Clac|?i®any » . 


and although,' upon every hand, he is met by di< 
tics, and contradictory appearances, yet it is scarce- 
ly possible that any one who has examined and 
considered the appearances of this Interesting, chain 
of salt and fVesti water lochs or lakes, can doubt 
that, at some period Of the world, the sea has occu- 
pied a higher level ; that the country in, the, ‘Vici- 
nity of the towns of Inverness and Fort-'WiUiam 
have been, at one time, covered by it to'a cauch 
greater extent ; and that at some period the whole 
of this chain of lakes, thus forming cue great sheet 


. mile to'the westward of the' 
of KessOck. It exfa 
sea^f oeb«yond the 
pecteda? 
be obtain 



wafesXoek. 
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.... . . w «®i’ mor^'where^ityi ek- 
tfi^pf Jiker, eqdal-iplhOut 8&&W, ,wHl 
. , _ at. high water? of -wing- tides.' The 

write, of this article, aitt.r«ep4 ; i&tU magnitude 
and povStty of this particulaf^opcratiOai visited it ih- • 
the iutUmn of l8U| whea tlld masobty was tHe^ 
in a half finished state ; and capnot' pass this ex^ 
Wpsive and inteteiriog -|ttt of. the ^inLbwHi^t 
noticing more particularly its progress and caj ftlje - 

tion. .IheijfnexeapMedpricelof torehin riml 


■ies- 


• „ A ■ 4 C price Of foreign UmL_.„ 
peoiaily of large dimensions, about tl»e' ,yeiijr/f807, 
Mad induced, the Engineers to dria^ enjiritiencing 
the sea jock , as long as possible, in hopes of a 
'* " In lftoa, however, it was 


of watery had only one barrier > at flie eastern, and charige of drcumstaivces. . 7 t 

another at the western extremity. These barrier* or thought advisable to lay dowri an linmense > quan- 
fences, in rite course of time, being worn down, tity of, rubbish, in the form of two parallel mounds, , 
the increased' issue of the waters /ham. the ori- ext^ding from the second canid ‘lock into BeauK 
ginallorii, would have a tendency to lowgr the, surface ly .Rjtth. , This Wt s done by .imehns of twp s e ts ." 
of the water^and thereby expose the highest parts o£ wlvfiiys s ' one ffon. the .ruble stonin' quafry of 
of the bed, arid tht» ultimately form. thOj jljyi*iqns Clachnaharry ; and the other, consisting .of a kind of ’ 

nr nprlfg lonrl uiftinh wa ft am And Wnd indnrofod ^ CAiried SCFOS® tl)C lU 16 ot* 

|acent hill, alohg thq site of the inteiid- 


or necks of land which we pow fhid 
dividing these lochs. . So mu^i.of fiirop^ty does 


indurated jb, 
nal from wl 


, f " . , im ’ * r - ■ r orv " ^ w T. j »"V w»«v wi wro imtWM' 

this theory carry with it, that, $ong the length ed sea lock 5 that it might answer the purposes of a 




Caledonian coffer-dam, and consolidate the subsoil or strata of 
CanaK i matters deposited from the joint operation of the 
River and Firth of Beanly. These strata, when 
bored to the depth of about 54 feet, were found to 
consist of soft bluish clay or mud, overlying a 
whitish clay, similar to the base of the neigh * 
bouring hill of Clachnaharry. These mounds of 
rubbish extending into the sea, were found to settle 
and subside so much, as to require an additional 
stratum of 1 1 feet in thickness to restore them to 
their former level ; an effect which was, no doubt, 
expected ; but this, however, was the means of sug- 
gesting the propriety of laying also a quantity of 
rubbish between these mounds or parallel banks upon 
the site of the sea lock, which, in the same manner, 
had the effect of compressing the subsoil, and pre- 
paring it for the immense weight of masonry it had 
to support, which could not have been the case, had 
it been built with a coffer-dam in the usual way : the 
finished work might, in that ease, have subsided in 
the same manner as the mounds had done, which 
would have been productive of the most serious con- 
sequences to the work* This consideration, in con- 
junction with the high price of timber, induced 
Messrs Jessop and Telford to adopt the simple but 
, more secure method just described ; and when the 
xnass of rubbish had sufficiently subsided, they com- 
menced their operations by excavating the Jock-pit 
in the mound of. rubbish lying upon the site of the 
lock to the depth of' about 30 feet, when the sub- 
soil was found 'in such -a ; state of consolidation, 
that the excavation had proceeded to a consider- 
able depth before it was found necessary to have re- 
course to the power of steam, for pumping the wa- 
ter out of the lock-pit. It has indeed been remark- 
, . ed of the adhesive nature of this ground, that al- 
though piles were driven with great ease into it, yet, 

. after they had remained for a time in the silt, it . was 
. ^neither fi»und practicable to draw them out, nor to 
drive them fafthet tijpb the ground. When the area 
of ‘the'lbvk-pip had been dug to a sufficient depth, a 
course of large stones, two feet Jft thickness; was laid 
in th# middle for supporting thefcey-rtone of the in- 
verted atch of the lock. T his foundation course in- 
creased in thickness to five feet towards the spring- 
ing' io front of the side walls* which were built upon 
Jk withal possible dispatch, in lengths or compnrt- 
ments bf six yards at a time, till the whole was 
brought to the height of the silt, or to about eight 
, feet, thdtlt might not be unduly ..exposed to t vet and 
dry. jpfa this manner the work proceeded, till the 
chamber of the lock was formed by the side walls, 
when the inverted arch and sides of squared masonry 
was built upon this layer of ruble work, which finish- 
ed the work. The construction of this lock is par- 
ticularly noticed in the Parliamentary Reports with 
marks of approbation to all concerned ; and, with 
much propnety, the Commissioners have there been 
/^&sed to notice the successful exertions of Mr Da- 
vidson, the Resident Engineer. 

Ctaclina- Having thus given , a general description of this 

ha j y n Lock ^e-lock, which has a lift or rise eight feet six inches, 

; ■ “* and is, perliaps, the most extraordinary work upon 

the whole line of this navigation, or, indeed, in any 
, Cms part of the kingdom $ proceeding eastwards, we come 


to the second, or Clachnaharry lock, which is con- Caledonian 
tiguous to the sea-lock, being itself barely within the ^ Canal * 
high water mark. It is close to the small fishing vil- ' 
lage of Clachnaharry, which, prior tothecomracnce- 
meift of these works, consisted of six or eight fisher- 
men** huts. ; It has still but a few additional houses, 
yetVhen this navigation is fully opened, it may rapidly 
Increase, and in time become the port of Inverness, 
and a phuje of considerable trade. Clachnaharry 
lock has a perpendicular rise of six feet, and forms 
a division between the searlpck-basin, and the great 
basin of Muirton, containing an area of about twenty 
acres. This great basin is of an oblong, and rather 
irregular form, but is well suited to the figure of the 
ground ; it is farmed by works of excavation and 
embankment, and has a wharf wall of considerable 
extent, which will be convenient for the town of In- 
verness, from which ft ft distant only about one mile. 

To defend the projecting mounds upon each side 
of the sea-lock, ruble stones are, laid upon the ex- 
ternal slopes with such a gentle declivity to the sea, 
as to be sufficiently secure against the impression of 
the waves of the Reauly Firth, while the exterior 
bank of the Muirton basin is defended from its en- 
croachment, by a dike of considerable extent. 

At the southern extremity of this basin, the Swivel 
road from Inverness to Beauly crosses the line of 
the canal ; and here a handsome Turn or Swivel 
Bridge of cast-iron, on a very light construction, has 
been erected upon piers of masonry. Canal bridges 
were formerly constructed of timber, and lifted in 
two leaves or halves by chains and a large timber 
framing ; but they are now chiefly framed of cast- 
iron, the roadway only being covered with timber ; 
and by the latest improvements they are raised by a 
wheel and pinion, as originally projected by Mr Per- 
ronnet for the Neva, at St Petersburg!), and now in- 
1 trodoced on the Forth aud Clyde Canal ; or as here 
managed, they are made to turn in two pieces, each 
placed upon an opposite abutment of masonry, and 
move upon a centre, similar to those of the West India 
and London Docks, the compartments which project 
over the water way of the canal, meet and joggle into 
each other, while the opposite. ends, towards the land, 
are loaded so as to balance and become a counterpoise 
to the projecting parts. When a vessel is to pass, 
the two parts of the bridge aro disengaged, and turn- 
ed off the line of the * canal in. a. horizontal position, 
by a person stationed on each side of the ©anal, who 
works it with a kind of key : bar with a cross head. 

This key is made to fit the pinion, which works in 
the segment of a wheel several feet in radius, and is 
thus easily turned out of the way of the rigging of 
passing vessels. 

The Muirton locks are four in number, and have m „ i, ton 
each a rise of eight feet. The foundations of these Locks 
locks were upon the whole easy, being upon a bot- 
tom of hard whitish clay, mixed with gravel; by 
'buildirig them in one connected range, it was neces- 
sary to lengthen each a few feet, to give accommo- 
dation to the largest vessels ; but still a considerable 
saving is introduced by this method, as the head and 
tail walls, and also one pair of gates, are saved. TheSe 
locks, when viewed from the bridge below, and espe- 
cially when the gates are open, present a very noble 
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Caledonian appearance, and seem to be upon the whole an ex-* more than had bebri ofigihdJy (jaTcu)ateil upon mi$o$.OUedM^ 

Canal, cellent piece of masonry* The^aW'or valves Besides tlie difference of time' between the Climates Wwk 

consist of British oak for the Ifwer 1 and upper and the execution of the work,: theunexawpled rise an 
gates, being more liable to accident of ships com-, the price of labour^ and indeed 6f every commodity* 
ing against them than any of the intermediate ones, ’ The estimate;of 18$2 applied to locks of a very diV- }- 

which are framed of cast-iron in great bars, coveted forent construction from those actually executed* 

overwith strong oak planks, attached to the cast-iron The locks originally proposed by Sir Telford would,. tu> 

work by numerous screw bolts with nuts. Lock- * doubt, have been considerably less expensive, pro- 
gates of cast-iron have been for a considerable time bably not exceeding L. 5000, as they were only 
in use. Perhaps the first of these were constructed meant to have, had masonry at the gates, while the 
on Carron Iliver, upon a small dock for the repair of ‘ space between was to be embanked, like the other parts 
the Carron Company’s ships; but they are very trifling * °f the canal. But as this would have made the na- 
1 — 2 **- *«-- — - *• ^ ^ * * vigation much more tedious, it was determined to 


Hu.’ Locks. 


coiupared with the great dimensions of the Caiedb*. 
nian Canal-gates, which measure 50 feet in height, 
and each leaf is 22 feet in breadth* Cast-iron gates, 
however, seem to have been brought tato use here, 
rather as a matter of necessity than of choice, from 
the difficulty and expence of procuring oak of suffi- 
cient scantling or suae. The lock-gates have a very 
stupendous appearance, yet are moved with compa- 
rative ease, by m&ths df chains with a wheel and pi- 
nion upon the most approved principles. The heel 
of the gate, or that part which works in the hollow 
quoins, is placed upon a pivot, and the toe, or out- 
ward extremity, is fitted with a roller connected with 
a screw-bar, ip such a manner that the roller may be 
raised or lowered to suit the ground-sill of the lock, 
where a segment of cast-iron is inlaid, on which the 
roller and gate traverse, in opening and shutting; so 
that these stupendous gates, weighing about 40 tons; 
are opened and shut with great facility, by one man 
on each side of the lock. 

Masonry of The masonry of the sea lock is executed wholly 
of freestone or sandstone, from Redcastle quarry ; 
but the second, or Clachnaharry lock* and also the 
four locks at Muirton, and the abutments of the 
Muirton and Bught Bridges, are only faced wHh 
Redcastle stone, the inward walls or backing being 
ruble stone, from the more contiguous quarry of 
Clachnaharry. 

It deserves to be noticed, In this place, that the 
whole of the face-walls of the masonry here were only 
specified and paid for as common rukle work, instead 
of which, with few exceptions, the work is executed 
of a superior quality, in.regular courses, technically 
called conned ruble . ’ This certainly dj|es much credit 
to the spirit in which the contractors for this great un- 
dertaking seem to have conducted their operations ; 
and it is but justice here to notice the name of a per- 
son who, for many years, was eminent as a contractor 
for masonry, especially for canal works, harbours, 
and bridges, throughout the kingdonwwe mean the 
late Mr Simpson of Shrewsbury, principal contractor 
upon the Caledonian Canal* — a native of Scotland ; 
and who, it is believed, has superintended and exe- 
cuted more work of this kind than perhaps any 
other individual in the line 6f his profession. 

It is not always pdssihlc to apportion the expence 
of the several compartments of a large work, so as 
to show the neat cost of each, but it seems probable 
that these locks, upon §n average, exclusively of the 
sea lock, will have cost, when entirely finished, not 
less than L.8000. This sum, compared with other 
works also of considerable magnitude, appears to be 
very moderately stated, although it is somewhat 
higher than the estimates of 1804, and considerably 


Lxpence 
"f Locks, 


line .the lpck-chambers with masonry, in tbe .usual 
way, when the locks were then estimated* efcch, at 
L;- ; 7500 ; so that this part of the work may fairly be 
considered as not greatly exceeding this estimate. 

On the Reach of the canal between Muirton looks Reach fVom 
and Loch Ness, tho distance is about "five miles. Mairtcn 
The Works of excavation here are chiefly in gravel* 
some parts of a loose and others of a more compact Dou & w & ulv 
nature ; and containing various proportions of earthy 
matters. But, upon the whole, the soil is exceeding- 
ly. bad for canal work ; which renders if necessary to 
trust a great deal to the puddle-walls Of the banks 
and bottotir, against the pressure of the great depth . 
of water in this canal* On this reach there is softie 
deep cutting, in passing the singular hillock of, 
Toronahiirich ; and the road on the eastern side 
of Torvaine hill, has been carried by a new line, 
on tlie western side. A considerable embankment 
also became * necessary to the westward of the 
lands of Bught, where the eastern bank of the 
canal is actually formed on the bed of the river 
Ness, under the hill of Torvaine. Here the entire 
of the river lias* to be altered bad widened kjf cutting , 
away part of its eastern bank, for the about 

half a mile. A similar operation, but of 'srftailer ex- 
tent, bedfche necessary under the hill of Toretfiore, 
where the canal banks again trenchupop tbb river 
Ness; after which, the only work of expence bti 
h this reach, is the construction of a regidfttingtlook 
and weir for* tlie waters of Loch Ness. 

It was, no doubt, a bold attempt, to plocp the 
bank of a canal upon the verge of a considerable 
.river, but after a trial of several years, it has sus- 
tained no material injury. This arises entirely from, << 
the waters being, in a good measure, regulated and 1 ' 
apportioned by the great receptacle of Loch Ness, 
which so regulates the stream of that river, and 
checks its velocity, as to prevent the injurious ef- 
fects that would, under other circumstances, attend 
the exposed state of the canal banks at this place, , ’ 

however well armed and secured by a facing of boul- * .? ' tr 
der or ruble stones, upon the slope of the outward 
bank. 

Hie Regulating-lock for Lochs Doughfour andRtggUuiog- 
Ness has a rise of six feet six inches, and is situated Lock, 
about half a mile northward from the former, which - 
connects with Loch Ness by the harrow channel of 
Bona Ferry, . This lock was intended to have been 
placed somewhat nearer the loch, and was proposed 
to be carried across the stream of the river Ness; 
but a proper foundation could not be found for it 
there. The close connection of its site with the river, 
has necessarily increased the difficulties of this part of 



576 

Caledonian the cabal, while the operations were unavoidably re- 
OwM^ tarded by the land-carriage of the Kcdcastle stone, 
for the biitward walls, brought over land from Clach- 
nahatry» a distance of about six miles. Great labour 
and perseverance were exerted here, in clearing the 
lock-pjt of water, to the depth of about 20 feet under 
the fotfel of the bed of the river. This work commenced 
in July (912, and the masonry was completed in about 
two years, without the occurrence of any material acci- 
dent. The name of Regulating-Lock sufficiently implies 
its use. Connected as the canul is at this end with 
Lochs Doughfour and Ness, which extend about 
twenty-four miles to the south-westward, through a 
range of mountains, arid, consequently, forming the 
drainage of a great extent of country, it is obvious 
that these extensive lochs must receive vast quanti- 
ties of water during wet and rainy seasons, but es- 
pecially in time of tlmw, when there is much snow 
upon toe ground. The effect must be, to raise the 
surface of the water of Loch Ness, which has been 
known, on such occasions, to rise from six to eight 
feet above its ordinary summer level. Indeed, the 
remarkable regularity of the gravel beach round its 
inargiti, — the present position of many aged aldqr 
trees, even witpin the summer water-mark along the 
shores, sufficiently indicate this, and lead us to sup- 
' pose, that the surface waters of the loch are, upon 
the whole, in a state of increase. At all events, we 
arc certain, that the water of these lochs must have 
a tendency to ri$e, from the great quantity of debris 
which is constantly foiling in and silting up the bot- 
tom, while the surface to be drained, end the quan- 
tity of water flowing, into it, remains nearly a con- 
stant .quantity. This process is, therefore, likely. to 
keep pace with the wearing away of the bed or chan- 
nel of the river, by w|iich the flood or speat waters 
.are let off ; considerations which, of course, form the 
limits of the regulating lock and weir across the 
Biyer Ness, connected with this chain of lochs. 

Operation Olio of the most difficult operations in forming : 

of deepen- this navigation, is the deepening of Loch Dough- 

Sooahfour $8# Loch, as will be observed frpm the map, 

4 is connected with the eastern end of Loch Ness by 
the nam>w pass of Dona Ferry. It is about one mile 
in fengtb^and varies from 100 to 150 fathoms in 
breadth. From the rapid current at Bona Ferry, 

4 it appears that the fall of the water, towards the 
river aii4 the sea, commences here, and with Loch 
DougMpur forms a receptacle for much of the gravel 
and debris, which is brought down from the exten- 
sive shores of Loch Ness. This part of the naviga- 
tion it was therefore found necessary to deepen, 
by artificial means, in some places, to nearly the full 
depth of the canal. This was done partly by a . 
powerful dredging-machine, which is floated upon a 
barge. The apparatus is somewhat complicated, 
but the chief part is a succession of iron budf- 
cts, connected by an endless chain made to' re- 
volve^Sbund a frame, which is let down into the 
water to any convenient depth, and lifts silt, gravel, 
and other matters from the bottom. This machine 
has been long in use in clearing mud from the bot- 
tom of harbours and rivers. Till of late years it was 
worked by the power of- men and horses, but where 
fthUch is to be done, as on the Caledonian Canal, the 
st&m-engine is substituted as the moving power ; 
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which requires * .barge or vessel of great strength to Caledonian 
carry it. , The dredging-machine has been used with < “ l,ul 
much success at Loch Doughfour, where it is ealeu- ’ 
listed to have lifted about <10,000 tons of gravel in 
a ^welvemonth. The stuff lifted is received from 
the dredging-machine, as it comes out of the water, 
in phnts or fighters, and is carried to a proper place 
fpr deposition. By such means, the navigation from 
the eastern end of Loch Doughfour to Loch Ness is 
brought to a depth no where less than ten feet. In 
the course of this arduous operation, the roots 
of large trees have been lifted, weighing several 
tons. Even rock has been excavated at this depth 
under water, by means of placing picks instead 
of buckets upon the revolving apparatus. 

To obtaiii the additional depth of water, beyond Weir ilfMJM 
the reach of the dredgibg-iuachine, a weir or dam t,u ‘ 
is to be placted m the eastern, end of Loch 
Doughfour, where the ritfer Ness properly com- 
mences. This dam or weir vrifi pot only deepen the 
loch, but will check the current at Bona Feiry, and 
prevent the tendency of the debris from being carried 
from Loch Ness iuto Loch Doughfour. The waters of 
the Ness will then be drawn off* from the surface of 
the loch, and wilL cease to carry with it quantities of 
stones and gravel, as at present, and Loch Dough- 
four will become an excellent place of anchorage for 
wind-bound ships. The , operation of building this 
dam or weir across the Ness, has not yet been com- 
menced. It will beattended with considerable difficulty 
from the current of the river, and from the requisite 
strength and important purposes to be served by it. 

Loch Ness, forming so . considerable a port of this Loch New. 
navigation, is about twenty-two miles in length, of a 
pretty uniform breadth, varying from about one 
mile to three quarters of a mile. Its depth of wa- 
ter is from 106 to 150 fathoms in the middle or 
deepest parts. The sides of the loch appear to be 
steep and precipitous, as it suddenly deepens to 
70 and 80 fathoms ; except in the creeks or bays 
of Dores, Urquhart, Inver Morrison, Cherry is- 
land, and the western extremity of the loch. The 
depth of water in these varies from 12 to 20 fa- 
thoms ; but even these soundings are so close to the 
-shore, that it has been suggested to Jay Mooring- 
Buoys to enabp ships k» stop for a time ; as it would 
be quite uneafo, especially for ships of great tonnage, 
to let, go an anchor, chiefly from the difficulty of 
purchasing or filling it. Indeed the necessity of this siram- 
in these lochs is in a great measure superseded, by Ooats. 
the proposed use of the steam-boat for trucking ships ; 
and die anchorage or mooring buoys for large ves- 
sels may now be confined, almost entirely to the east 
and west ends of the loch ; as the distance to return 
tu either end, iu the event of such weather as may 

S revent the steam tracker from proceeding, cannot 
e a matter of mUchmoment* The application of 
steam as a power for impelling ship 9 , ft a discovery 
of the* greatest importance to the speedy naviga- 
tion of the Caledonian Canal. Upon the formed 
btitfkp a tracking-path is readily obtained, but along 
the precipitous shores and elifls of the lochs, this 
would not be so easy a matter; and, even if formed, 
wotfld not be conveniently brought into use for track- 
ing 'ships of burden. r For although vessels of about 
200 or even 800 tons, might tack or work in Loch 
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Caledonia Ness and Loch Lochy, yet even for these it would 
Canal, he an extremely troublesome operatior and alto- 
'gether impracticable in the case of ships of war, or 
the largest class of merchant vessels. 

Fli rt of There has been much discussion respecting the 
t-.r Winds sailing of ships on the loch part of this navigation. 
N ^ had been asserted, that the winds blow almost 

“ avi; * a 10,,, constantly in a current from the south-west so as to 
render it difficult, if not impossible, to pass by this 
navigation from the eastern to the western sea. 
Hut, upon a more minute attention to the subject, 
from the returns or register of the winds, and state 
of the weather, by the barometer and thermometer, 
kept at Clachnalmrry, Fort- August us, and Fort- Wil- 
liam, by order of the Commissioners, since the year 
1804 up to the last return of 1816', it appears, that 
the winds are nearly as subject to change in the great 
vale between Inverness and Fort- William, as in other 
parts of the country. 

Midi In the Parliamentary Reports the Caledonian 
l> sfurt Canal is generally laid out in three distriets, viz. the 
Clachnaharry or eastern district, comprehending 
flic works from Loch Beauty to Fort- Augustus ; 
the middle district, extending to the west end of 
Loch Lochy ; and the Corpacli or western district, 
from Loch Lochy to Loch liil, or the western sea. 
With regard to the middle district, we observe that 
hitherto the &um annually allowed for this work 
does not admit of every part being carried on with 
equal vigour. The works of this compartment have, 
therefore, been almost wholly confined to excavating 
the ground ; it being of importance to have the east- 
ern end opened to Loch Ness, and the western divi- 
sion to Loch Lochy, before much was done to the 
masonry of the central parts; in order to facilitate 
the transport of materials from the respective seas. 
This may now be confidently expected to be accom- 
plished, at least for vessels drawing eight or ten feet 
water, in the course of the current year, 1817* 

I jocks. The cxlent of the navigation comprehended in the 
middle district is about twelve miles. The whole 
height, from the Beauly Firth or the cast sea to 
Loch Oich, the summit level of the canal, is stated 
at about <J 4 feet ; and as 53 feet, of this has been 
overcome in rising to Loch Ness, it appears that 
about 41 feet will form the rise of the lockage of 
the middle district ; while the full on the western side 
to Loch Kil is only <)() feet. This is to be overcome by 
a chain of four locks at Fort- Augustus, and one at 
Callachie, near three miles westward, independently 
of i he Uegukuing-lock within half a mile of Loch 
Oich. The foundation of the chain of locks at For t- 
Augustus has been long a matter of uncertainty ; and 
when the writer of this article visited the works, in 
the month of August 18i(i, though preparations 
had been made by changing a part of the course of 
the river Oich, and a steatrt engine of 30 horses' 
power was then erected for clearing the lock-pits of 
water ; yet the foundation of the lowest lock was ne- 
vertheless looked forward to with anxiety, from the 
loose nature of the gravel, and therquantity of water 
which continued to Dow into the excavated part. 
But the. official gentlemen of this establishment are 
so nmch accustoroiH^ta encounter docilities, that 
they had other expedients in reserve, Tn case of any 
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failure attending the plan then in hand. The lock Caledonian 
at Callachie is curiously situate, being founded and 
built upon a dike or stratum of rock called Grey 
Wacke by Mineralogists, which runs across the moor, 
and is indeed the only piece of rock on this part of 
the line of the canal. It is just large enough for the 
site of the lock, and was preferred to gravel as a 
foundation. This rock being found very compact, it 
rendered an inverted arch for the lock unnecessary. 

Considerable progress has been made upon the\v 0 ik<of 
middle district in excavation, which, with little ex- Excavation* 
ception, is in graveJ. The greater part of the ca- 
nal is now formed, and cut to the requisite depth. 

For the purpose of deepening Loch Oich (on which 
is situated the famous castle of (ilengary, the scat of 
the Mucdoiinels), a dredging machine of great power 
is to be employed, which is to have four punts or 
lighters attached to it. * This will form a difficult 
part of the wofks of the middle district; but the ex- 
perience and practice acquired upon Loch Dough- 
four will prove of much advantage to the operations 
upon Loch Oich. 

The track of the canal is here so close upon the Loch ami 
river Oich, that the course of that river requires R* vcr ^* c b. 
to be altered in two or three instances. Nor is 
this river quite so manageable as the Ness ; ow- 
ing to the smaller capacity of Loch Oich, and its 
connection with Loch Gary, it forms the drain- 
age of a great extent of mountainous country, with- 
out having any very considerable space for con- 
taining its flood waters, like that of Loch Ness ; for 
the waters of the riv.r Ness cannot be swelled till 
the whole surface of Loch Ne«s is raised. We aro 
therefore to look upon the river Oich, in so far as it 
interferes with the track of the canal, as much more 
troublesome, and requiring a different management. 

The western or Corpach district of the Caledonian $. Western 
Canal, may, in a great measure, be supposed to re- District, 
scmble the eastern or Clachnaharry district in its ge- . 
neral outline and operations, making a due allowance 
for the difference of situation und local circumstances. 

On the Clachnaharry or eastern division of the 
canal, we have endeavoured to give some accojnt of 
the principal works as they occur. To go* again in- 
to detail, would only be to repeat, in some measure, 
what is already sufficiently noticed for the general 
reader. Those who wish to he more critically in- 
formed, would do well to look into the Parliamentary 
Reports ; and we think a visit to this great national 
work, quite as necessary to the traveller, as the Lan- 
guedoek Canal is considered by many who visit 
France ; while the mountainous tract through which 
this navigation passes, is likely to be far more in- 
teresting to the Mineralogist, und to those who seek 
after and admire the bold scenery of a country, al- 
most completely in a state of nature. 

The first grout work upon the western district fcLorhaml 
the raising the surface of Loch Lochy about twelve J^ v J r 
feet perpendicular ; which is effected by shutting up 1-01 * 1 *! 
the present course, and excavating a new channel for 
the river Lochy/ the only stream that flows from the 
loch, raising the level of its new alveus or bed, and 
thereby rendering the works of the summit level 
more easy than by works of excavation. By this 
means, the new course of the river Lochy, about 

4 D 
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half a mile in length, cut through a piece of Hat 
ground, called Mueomer, forms its confluence with 
the rivet Spcan, nearly half a mile further up that 
river. The joint waters of the Loch}' anrl the Spean 
soon afterwards skirt the eastern hank of the canal, 
where it becomes necessary to make a strong defence 
against their joint effects, by arming und fortifying 
it with ruble stone. 

Froth Loch Lorhy to LochF.il, the distance i* about 
eight miles, on which the canal works may now be 
considered as Very nearly finished, having kept pace 
with those of the eastern district: bo that tin. tv if 
little doubt that this end will also be opened for the 


purposes of the w'ork in the course of the year is 17. 
The works of this compartment, both in regard to 
masonry, excavation, and embankment, have been 
more expensive than those of the eastern division ; 
in particular, the deep cutting at Moy, Strune, and 
Muirshcarlich, and excavating the sites of the locks 
and basin for shipping at Corpach in rock. Hut, per- 
haps, if all the expcnce of the foundations and earth 
work on the Beaulv Firth are taken into account, 
they may bo found to have been as expensive, if 
not more so, than the blasting of rocks on the Cor- 
pach district. 

Aqueducts. The aqueducts and masonry in general of this dis- 
trict are executed in ruble work, excepting the prin- 
cipal Stones of the lock-work, which are of sandstone 
from the Clyde. In the regulating lock of* Loch 
Loclly, the hollow quoins, from the difficulties ill- 
tending the land-carriage, are actually constructed 
of cast-iron, being a new application of that. British 
manufacture in massive building. Over the Mucu- 
mer channel of the river Lochy, a very handsome 
stone-bridge of two arches of’ fifty feet each lias 
been erected. From the irregularity of the ground 
on this part of the track of the canal, which is much 
cut up with mountain brooks, a number of aqueducts 
bave*Decn found necessary ; one, in particular, over 
the Loy, consists of a centre arch of 20 feet span, 
atad two side ulchcs of 10 feet each, and, owing to 
the width of embankment here, the arch is no less 
than 250 feet in length. But in this and other oases 
the side arches answer the purpose of passages tin- 
. tier the canal, and thus save the expcnce of bridge*. 

* Another very difficult and troublesome part of the 
. navigation, occurs at Fast Moy, where like that of 
Doligfafour Burn, on the eastern division, the water 
is Allowed to flow into the canal, but the gravel amt 
stones are intercepted, by u kind of cess-pool, form- 
ed in the adjoining valley. 

Great Chain Ih mir progress towards the western sea-lock of 

of Locks. Loch til, after passing the aqueduct of the Lower 
. Banavieburn, we reach the famous chain or suite con- 
sisting of Eioiit Locks, not unaptly termed “ Nep- 
tune's Staircase” by the artificers and workmen. 
This majestic chain of locks was finished, excepting 
the gates, in 1811. The probable cost of these locks 
may be stated at about L. 50,000. They occupy a 
range of 500 yards, and rise altogether about 00 feet 
perpendicular. The common void or cavity of the 
lock-chambers is 40 feet in width, and the depth 
£0 feet ; the bottom, forming an inverted arch, gives 
the whole a very grand appearance, presenting the 
greatest mass or masonry any where to be found as 
.applicable to the purposes of a canal. After pass- 


ing this interesting part of the work, the canal gets CnledonMu 
easily along Corpach Moss (to the House of Cor- y 
pach, the former seat of the Camerons of Loch- 
eil). Here a double lock is situate, connected 
with a basin for shipping, measuring 250 yurds in 
length by 100 yards in breadth, which joins the sea- 
lock, and so communicates with the Western Ocean 
by two mounds projecting about 550 yards into 
Loch Fil, and completing the inland navigation of the 
Caledonian Canal from sea to sea. 


As before noticed, the operations of the canal PiuIm 1)1> 
him? been hitherto chiefly confined to the east- 
era and western divisions, so as \p render these ,!l 
subservient to the operations of the middle or 
central division. The artificers have now been 
employed to a greater or less extent upon the mid- * 
die part for two seasons, and the probability is, that 
the canal may be opened from sea to sea in about 
three years, or in 1820. But, in works of this kind, 
it is almost impossible to foresee every contingen- 
cy, and much depends upon the annuul extent of 
funds to be laid out, and the effect which may 
thereby be given to the works. Time must also 
be allowed for proving the banks, and puddle-walls, 
which, in all similar works, arc found to leak in the 
first instance, ami require the banks to be partially 
opened. 

Thu expcnce of this great work, up to the month Pmbali . 
ni April 181(», by the Parliamentary Reports, ap- EM>eucc 
pears to amount to about L. 000,000 ; and, in all 
probability, before it is opened from sea to sea, it 
will require the expenditure of L. 200,000 more, or 
L. 800,000 in whole ; independently of the expcnce 
of the various improvements to be made for the na- 
vigation, which experience alone can point out und 
determine, after the canal is opened. 

To render the access from semen r /I to the canal Arc«« t 
more sale, and give every facility to the navigation, tllc ^ 
there* ill i equine to be beacons fixed, and buoys moor- 
ed in \.uinu< pails, and even alight-house erected at 
Tarbetnesd, in the Murray Firth, and another, as a 
dneCtion for the Mound, between the Islands of Mull 
and Kerrura. Nor will the full advantages of this 
navigation be felt, until xvvst Loch Fil is connected 
w ith Loch Shiel, and a passage found to ihe Western 
Ocean, in the direction of the dj&tricts of Ardnamu- 
raehnn and Moidart. 

The question of the ultimate advantage of this (M 
work, has been matter of much discussion. But, 
wo btlieve, tins may, at mice, be restricted to 
the consideration of the propriety of the excess cm 
dimensions ubo\e the depth of fifteen or sixteen feet, 
so as to admit almost the largest class of* merchant 
ships, using the Baltic and North Sea trade. Now', we 
think it was proper that it should be constructed up- 
on a scale calculated to meet the increasing dimen- 
sions of merchant vessels. For when the Forth and 
Clyde Canal was determined, in the year 176s, to 
be of the depth of eight loot, and the locks in pro- 
portion to measure seventy-four feet in length, 
and nineteen feet iu breadth, it was termed the 
“ Great Canal,” and it id worthy of remark thut 
its uncommon size, for that day, was considered un- 
necessary and useless for the trade of the country. 

The reverse of all this, however, has been found by 
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alr.loniau experience; and if its dimensions could now be en- 
L1nBi.il l a r«red and its depth increased to the ri ' of the tides 
of the Firth of Forth, or to the depth of sixteen 

hU ml. r. f | JC benefit of that navigation to the count ry 

would he incalculably greater. The Commissioners 
for the Caledonian Canal certainly acted wisely, 
in keeping its dimensions large ; as this will be of 
.Treat service in navigating vessels even of a middling 
size ; the force applicable to the trackage of ships 
being found to be in proportion to the quantity of 
the fluid compared to tho bulk of the \c*sd. Al- 
though the inducement for frhntes and t!.e suuller 
clashes of his Majesty’s ships o! war passing-through 
this navigation, does not appear very obvious, yet 
eases rmiy occur when this may be found advisable ; 
and as there is an abundant supply of water from the 
lochs upon this line of canal for the wants of any sup- 
posable lockage, it was certainly proper, in a national 
work, that such an event should be provided for. 

The writer of this article has made frequent voy- 
:! .r C . s from the Firth of Forth to the Firth of Clyde 
by tin* Orkneys, and is well acquainted with all the 
tracks of that navigation ; and can easily imagine its 
dangers, in long winter nights, even with all the ad- 
vantages of light-houses and accurate surveys of the 
coast, lie has also repeatedly visited the works of 
the Caledonian Canal. With regard to the quality 
of the workmanship, he shall only mention, as a 
pretty conclusi\e circumstance with regard to the 
masonry, that, from end to end of this great work,^ 
he lias not seen a single set or shale in the whole oi 
the locks and walls. Upon the subject of the navi- 
gation of a ship in llic lochs or lakes, he cannot 
speak professionally ; but, upon one of these visits, 
he. went over the whole line in company with a cap- 
tain of the Royal Navy; and although this officer 
did not much relish tlu idea of his ship putting about 
or tacking with eddy winds in these narrows, nor ot^ 
being dragged along by the power of horses or of 
steam, yet he had no doubt as to the fitness of the na- 
vigation for smaller vessels. Indeed, since the dis- 
covery of the application oi the Dalswint on steam 
dragger, the practicability of this navigation, from 
Fort George on the east coast, to the Ferry of Cur- 
ran, at the junction of Loch Eil and Loch Linnhe 
on the west* coast, is reduced to a certainty, for all 
vessels which can pass the canal locks. And thus, 
wc have the firmest conviction, that the Caledonian 
Canal will, in the end, be universally viewed, as a 
truly great and noble undertaking, issuing in the 
most solid benefits to the country. (u.n.) 

of the CALENDER, a mechanical engine employed by 
' ni,u - cloth-lappers, for dressing and finishing cloths and 
stuffs of various descriptions and fabrics, before ex- 
posure to sale, or delivery to purchasers. It is also 
used by calico-printers, in order to extend and smooth 
the surface of their cloths, after they have been 
bleached, and before they are subjected to the ope- 
rations of the printing table or copperplate press. 

In all cases two, and in many three, requisites 
must be attained, in order to give to cloth that ap- 
pearance which it is deemed necessary that it should 
possess, to attract the eye and gratify the fancy of 
the purchaser and consumer, 

Thejirst of these requisites consists in as perfect 
extension and smoothness of surfuce as can bo at- 
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tained ; so that no wrinkle or doubled folding may Calender, 
remain in it, excepting such as shall afterwards be S 4**s'***' 
intentionally made, in order to the reducing of it to 
the proper form and shape. 

The second requisite acquired by the calendering 
of cloth, is the compression of the yam or threads 
of which the texture is composed, which income de- 
gree divests them of their cylindrical shape, and re- 
duces them to a degree of flatness, which, by bring- 
ing them more closely into contact with each other, 
gives to the fabric a greater appearance of closeness 
and strength, than it would otherwise possess. The 
operation of the calender also improves the su- 
perficial appearance, by flattening down all knots, 
lumps, and other imperfections, from which no mate- 
rial, from which cloth is fabricated, can ever be 
entirely freed during the previous processes of spin- 
ning and weaving. 

And thirdly , in many fabrics it is desirable, and 
esteemed a great addition to the effect and beauty 
of the superficial appearance, that cloth should re- 
ceive, by means of friction and an application of 
bleached wax, an additional lustre or polish, which is 
generally distinguished by the appellation of glazing, 
and is chiefly required in those stuffs which are em- 
ployed in the ornamental descriptions of female attire. 

Such, in a strictly limited sense, are the sole and ex- 
clusive effects resulting from the mechanical operation 
of the calender; but, as other operations besides 
smoothing or glazing are necessary lor the proper 
preparation of cloths for the market, these also are 
carried on by the same persons and in the same pre- 
mises. Hence by a natural, although not strictly 
correct, extension of its acceptation, the term ca- 
lender, which really means only the chief media- 
meal engine employed, gives the gcnerul name to the 
whole establishment where all the varied operations 
of cloth-lapping are carried on ; and it is as usual to 
Fay that goods are packed, as that goods are dress- 
er/, at a calender. In the illustration, therefore, of 
those operations, which the limits of this article will 
admit, the first object will be to convey a distinct 
idea of the principles, construction, and operation 
of the principal machinery employed ; and then to 
add such general and miscellaneous observations as 
may serve to elucidute how the business of cloth- 
lapping is carried on in its present extended form. 

For the purpose of smoothing both surfaces of a 
piece of doth, it is necessary that they should be 
exposed to universal contact and pressure in every 
point, with some body of sufficient density to acquire 
the requisite degree of superficial polish. Such 
equality of surface, however, as will produce this 
effect, is not very easily attainable in large plane 
surfaces. Hence the contact of cylinders, in this 
operation, has been found to be in all respects in- 
finitely preferable to that of planes, both in the 
speed and the effect of the operation. The common 
domestic smoothing iron is the most simple of all 
calendering utensils ; but, even in the application 
of its small and limited surface, it would be difficult 
to procure any table or board sufficiently level to 
bring the whole cloth into equal contact with the 
iron, without the intervention of a few folds of 
blanket, or some other thick arid soft woollen cloth. 

The old, and now almost entirely superseded, wa- 
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CaIimiA chine, termed a mangle* gives the most simple and 
rude approximation towards cylindrical Calender- 
Different an j substitution of circular for plane sur- 

Calt uders, ^ aces * Its operation is that of a cylinder applied 
to a plane, upon which it is rolled backward and 
forward, until some degree of smoothness is pro- 
duced by this reciprocating motion. It is, there- 
fore, very analogous in principle to the common gar- 
dener’s roller, with which land is resmoothed after 
having been dug up for sowing or other agricultural 
purposes. 

The smoothing calender completes the substitu- 
tion of cylindrical for plane surfaces, all the p.arts 
which operate upon the cloth being of that form. 
This ingenious engine, which was introduced into 
Britain from Flanders and Holland, during the per- 
secution of the Ilugonots, has, since its introduction 
and adoption here, undergone no very material or 
important alteration or improvement, in point of theo- 
retical principle ; nor, until the extension of the cot- 
ton manufacture had introduced a general spirit of 
mechanical improvement, had it received any great 
amelioration in practical execution. Two very im- 
portant improvements have, however, since that pe- 
riod, been introduced and adopted. The first of 
these, which originated in l/ancashire, is now almost 
universally employed. The second, which was in- 
vented at Glasgow, is still iimiud to the original 
proprietors dr their assignees by the operation of a 
patent, the period of which, however, has now nearly 
determined. 

The scope of the former of these improvements 
consists in the substitution of pasteboard, in the 
place of wood, in constructing three out of the five 
cylinders of which the engine iff- composed. These 
cylinders, when previously composed of wood, were 
found to be liable to two serious and important ob- 
jections. Calenders employed in general business 
are necessarily subjected to frequent alternations and 
vicissitudes of heat and cold. These are entirely 
Unavoidable, because, in smoothing or dressing cloths 
of the denser fabrics, the effect, as in the common 
operation pf ironing linens,* is found to be greatly 
heightened by the application of as great a degree 
of heat as can .safely be communicated without dan- 
ger to the fabrics which are to be smoothed. 

The expansion of every thread which composes a 
given extent of doth, although individually indistin- 
guishable, even with microscopic aid, produces very 
considerable general effect, when exerted upon eight 
or ten thousand of these minute cylindrical sub- 
stances, all combined together, in the space of one 
single square yard. In this expanded state, the 
press'll e of the calender divests them more easily of 
their cylindrical form, and flattens thorn down until 
they come more closely into contact than before. 
This effect, which is in exact unison with the gene- 
ral theories of expansion and contraction, will at 
once produce an apparent increase of closeness and 
density to the texture, as w ell as of gloss to the sur- 
faces ; although the former is in fact deceptive, as 
no real acquisition of strength to the fabric can thus 
be obtained. The apparent density of fabric, as well 
as a higher accession of gloss, are also frequently 
obtained by impregnating ami stiffening the cloth, 
after it has been bleached, with a mucilage of starch ; 


and this is too frequently carried to a very unfair 
height for the purposes of deception, which is not 
very easily detected, until the doth be again ex- 
posed to moisture, when the delusive appearance in- 
stantly vanishes. Hence, in all dense fabrics, the 
calender is generally used in a heated state, whilst 
in flimsy fabrics, in which transparency of appear- 
ance is more the requisite than strength, the ope- 
ration is conducted with the calender perfectly 
cold. 

The effect of these frequent and sudden transi- 
tions upon wooden cylinders was necessarily produc- 
tive both ui'fismrc and warping or twisting ; and no 
care in drying or seasoning the wood before turn- 
ing could entirely remove these defects. The sub- 
stitution of pasteboard, however, afforded a radical 
cure for both, as well as a collateral advantage aris- 
ing from its being susceptible of a much higher de- 
gree of superficial polish, which is always transferred 
to the cloth. 

The paper or pasteboard cylinder, beside* total 
exemption from all defects incidental to ligneous 
substances, from the immense density of which it is 
susceptible, by compression, presents a superficies 
capable of receiving and retaining an almost unpa- 
ralleled smoothness and polish. 

In order to construct Cylinders of this description, 
au axis of malleable iron, and two circular plates of 
cast-iron, are, in the first place, provided, in these 
plates, which must be at least from one to two inch- 
es thick, there are six equidistant perforations near 
to the circumference, each capable of admitting a 
rot! of malleable iron at least three-fourths of* an 
inch in diameter. The entire space between the 
two iron-plates is then to be filled with circular 
pieces of the strongest pasteboard, exceeding, by 
about one inch in diameter, the iron-plates, and 
having each a correspondent perforation, through 
which the six iron rods may pass parallel to the 
axi*. A cylinder is thus formed, the substance of 
which is of pasteboard locked together by plates of 
iron at the extremities, and susceptible, by means of 
sc rews on the extremities of the six connecting rods, 
of immense compression. — Alter undergoing this 
preparation, the cylinder is exposed to strong heat 
in a confined apartment ; and, as the pasteboard 
daily contracts, the screws are every day tighte ned 
for tin* space of some wicks. The density of the 
eylindei is thus inci eased, whilst it is contracted in 
length upon the axis, for which contract ion adequate 
allowance must he made in its original measure, and 
the operation is continued until it has gradually ac- 
quired the requisite compression. It is then rc-ex- 
posed to the ordinary temperature of the atmo- 
sphere, and by its re-expansion presents a body al- 
most inconceivably compact, its specific gravity in 
this state being greater than even that of silver. — 
The only operation now required is that of turning 
its superficies until correctly cylindrical ; and this is 
a work of immense labour and patience. 

The rotatory motion in turning does not exceed 
40 or 50 revolutions per minute ; and the turner re- 
quires two or three assistants constantly employed 
in sharpening his tools. When properly finished und 
smoothed, a pasteboard cylinder, however, amply 
compensates, by its strength, its gloss, and its dura- 
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Calender. bility, for the great labour and expence which its 
construction has created. 

A second practical improvement in calenders of 
the common description consists in the substitution 
of cast iron for wood, in the construction of the 
connecting frames. This improvement is now com- 
mon to almost every description of machinery ; and 
when applied to the calender, it is of more than 
usual advantage, because, independently of the ac- 
cession of strength and diminution of .space occu- 
pied, the total exemption of iron from warping is of 
peculiar advantage in an engine so rapidly exposed 
to alteration of temperature as the calender must he. 
The entire exemption of iron framing from combus- 
tion forms also another advantage of some import- 
ance in an engine frequently heated by the applica- 
tion of red-hot cylinders of iron. With this cursory 
outline of general improvement, the next object of 
the present article is to afford a description of' calen- 
ders in their present state of improvement, referring 
for illustration to the figures which are delineated in 
the Plate. 

Siiioolhinf* A representation of a common smoothing calen- 

( .ilcihler. combining in its construction all the improve- 

ments which have been detailed, will be found re- 
presented by fig. 1. Plate XLV. 

The framing of this calender, as well as of the 
glazing calender (fig. 2.), and which will afterwards 
be noticed, is represented as composed partly of 
iron and partly of wood ; the upright posts which 
form the lateral connections, and which contain the 
bandies or sockets in which the axes or journals of 
the cylinders revolve being of the former substance, 
whilst the horizontal parts at top and bottom are re- 
presented us of the latter. The latter, however, 
may also be very advantageously cast in iron. 

The constituent parts of this calender are as fol- 
low: MA is the chief or main cylinder, which is re- 
presented as 24 inches iu diameter, and five feet in 
length, betwixt the connecting and compressing 
plates at the extremities. It must, however, be 
premised, in order to avoid misconception, that dif- 
ferent Engineers adopt different dimensions for their 
cylinders ; and that those adopted and specified in 
the representations given, are merely selected as 
specimens of such diameters as are in general use. 
and found to answer their end sufficiently ; but they 
may unquestionably be either extended or contract- 
ed, according to particular circumstances, without 
any perceptible alteration of effect, provided care be 
taken that the ratio of velocity be always correspon- 
dent with that of dimension. 

BB are two cylinders of cast iron externally turn- 
ed until perfectly smooth. Their diameter is fixed 
at six inches each, allowing the substance of iron to 
be one and a-hnlf inches, andjeaving a central cavi- 
ty or perforation of three Inches diameter, for the 
reception of red-hot cylinders of cast iron, when the 
calender is required to operate at a heated tempera- 
ture. Both extremities arc perfectly open, in order 
that the heated cylinders, which, for *he sake of con- 
venient exposure in the furnace, should not exceed 
12 or H) inches in length, may be easily introduced 
at one end, and, after cooling, may be expelled at 
the other by fresh cylinders from the furnace. Their 
diameter should so far correspond with that of the 


cavity into which they are to be introduced, that, in Calender, 
their utmost state of expansion from the heat, they ~~ 
may slide freely along, with as little vacant space as 
can safely be allowed, but without exposing them to 
the danger of occasional obstruction from excess of 
diameter. 

The cylinders CC, like the main cylinder A, ought 
to be constructed of compressed pasteboard, and 
their diameter is assumed to be 12 inches. These 
five cylinders, with the wheels which put them in 
motion, constitute the whole dynamical or moving 
apparatus of the calender; and, at the diameters 
which have been assigned to them, will occupy, 
when in contact fit for working, a space of five feet 
perpendicular in whole. To this must be added the 
thickness of the top and bottom parts, and an allow- 
ance of two or three inches vacancy to clear these 
from the upper and lower cylinders. A space in 
whole of about two feet will be sufficient for these 
purposes, and the total altitude of the calender from 
the floor to the vertex will be about seven feet. 

Thd cylinders revolve in bouches or sockets, gene- 
rally of smooth hard brass or boll-metal ; and all 
these, excepting tho.se of the main cylinder, are so 
connected with the lateral framing by which they 
are supported, as to render them capable of being 
shifted upwards or downwards occasionally. This 
admits of altering the degree of pressure given by 
the cylinders, so as to suit the great variety offilbrics 
which are necessarily subjected to the operation of 
the same calender, if employed in general business. 

The quantum of pressure exerted upon the cloth is 
sometimes regulated by projecting levers, operating 
as steelyards. The short end of these being connect- 
ed with the centres of the cylinders, <$he pressure is 
proportional to the weight applied to the longer ex- 
tremity, and its distance from the fulcrum. 

This is perhaps the best and surest* mode of tem- 
pering and adjusting the quantum of pressure. The 
steelyards, however, require more space than the 
proprietors are generally willing to allot for their 
calenders'; ami, consequently, the pressure is most 
commonly regulated by screws. This, however, 
subjects everything to the discretion of the operator, 
and an unskilful person often injures the machinery, 
and even stops its motion by over sc re wing the ca- 
lender. At other times, he is apt to set it so open, 
as to permit the cloth to pass through it without re- 
ceiving nearly the effect w r hich will be derived when 
the calender is skilfully adjusted. 

In order that the operating effect of the calender 
may be merely by pressure, it will be obvious that 
the relative velocity of rotation, communicated to 
each cylinder respectively, should be reciprocally as 
its diameter ; for thus each will expose equal super- 
ficcs in equal times. And to effect this, it will be 
equally obvious, that the diameter of the wheels 
(reckoned to the pitch lines or working parts of the 
teeth) should be commensurate with those of the 
cylinders, upon whose axes they are respectively 
placed. These diameters being respectively 0, 12, 
and 24 inches, and that of the wheels the same, the 
perimeters of this latter (avoiding minute fractions) 
will be nearly 18.8, 37«b\ and 7;>.2 inches; and to 
deduce from these the requisite number of teeth, it 
is only necessary to ascertain what, strength it wall 
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Calender, be necessary to allow for each. An epicycloidal 
tooth, measuring .75 inch thick at the pitch line, 
will be abundantly strong to. undergo any opposition 
which it may encounter in a well constructed calen- 
der ; and should this be adopted, the numbers of the 
wheels will be 

IlH'llC*. 

Main cylinders A, 21 diameter, 48 teeth nearly . 

Iron cylinders BB, (> 12 

Extreme cylinders CC, J2 24 

liable to such modification as the engineer may deem 

it proper to adopt, under the special circumstances 

of each case. 

When these connections betwixt the cylinder* are 
formed, and a sufficient moving power is applied to 
the main cylinder A, the whole will revolve with ve- 
locities proportional to their diameters ; and as equal 
surfaces will be exposed by all in equal times, pres- 
sure alone will be applied at the lines of junction, and 
the calender will smooth, by compression exclusively , 
whatever nieces of cloth may be exposed to its ope- 
ration. This pressure, it is also apparent, will take 
place at the four lines of contact between the cylin- 
ders, and, of course, will be four times applied du- 
ring the transit of the cloth. Those who attend the 
calender must be caveful that the pieces are fairly 
extended before insertion, to prevent cr easing ; and 
that they are regularly although loosely collected 
iiito regular folds after being Calendered ; and in this 
stale delivered to those whose business it is to Tcfohl 
and press them into the proper folds, which they arc 
permanently to retain, until they shall conic into the 
possession of the consumer. 

The above description of the common calender 
supersedes, in a great measure, what it might other- 
wise be necessary to detail respecting that employed 
for glazing. ' /loth engines ore, in fact, nearly the 
name ; and the same calender may, by a few minutes 
labour, be altered so as to answer either purpose. 

Glazing Previously to the introduction of this improve- 

Calender, ment, the operation of glazing, although performed 
sufficiently well, was somewhat tedious, being effect- 
ed almost exclusively by the mere application of 
manual labour. It was performed upon a table, the 
cover of which was oblique to the horizon, forming 
with it an angle of 1 or 20°. The cloth being 
stretched on this, and a quantity of wax being thinly 
spread on its surface, the glazing was effected by 
the reciprocation of a smoothed Hint, vibrating at 
the end of a rod, somewhat similar to the oscilla- 
tions of a pendulum. The centre of oscillation was 
also moveable on a spring, in order to reduce the 
arc of vibration to a plane, and keep the Hint in 
uniform contact with the cloth. But a man’s power 
was competent to glaze only a few inches in breadth 
at once, and it was only by successive shillings, that 
the whole breadth was successively brought under 
the friction of the Hint. The glazing calender pro- 
duces the same effect, with increased uniformity, 
simply by changing the relative velocities of the cy- 
linders to each other, and generating friction, as well 
as pressure, at the points of contact. 

Indeed, the whole changes necessary to convert 
a smoothing into a glazing calender, consists merely 
in accelerating the rotatory velocity of the main cy- 
linder A, whilst those of *he other cylinders remain 


unchanged. The shifting of one wheel upon the Cdcmirr. 
main cylinder, and the addition of four smaller wheels 
or pinions to the engine, is entirely adequate to pro- 
duce this effect ; and, in point of fact, this is the 
whole extent of the improvement. The extent ol‘ 
alteration in the relative velocities, of course regu- 
lates the quantum of friction, and theextent of gloss 
which is given to the cloth ; and this must bo varied 
in proportion to the strengtli and density of the fabric 
to be glazed. As an illustration of the principle, 
let it be supposed, that u friction of one inch is to 
be communicated in every three inches of cloth, and 
the effect will bo attained in the manner represented 
by the glazing calender, fig. 2. Plate XLV. 

Let the wheel on the main cylinder A be reduced 
to thirty-two teeth, and let the power be so applied, 
that its own velocity of rotation shall be increased 
until it makes three revolutions where it formerly 
made only two. Then the diminished wheel, which 
has been substituted, in place of direct operation, 
will communicate rotation to the iron cylinders BB, 
by the intervention of two intermediate pinions Dl), 
the diameters and teeth of which are entirely discre- 
tionary, as they affect only their own respective ve- 
locities, and not those of the cylinders in general. 

Notwithstanding the -extreme simplicity of this 
improvement, it has given very universal satisfaction, 
and, as the time of the patent will very shortly ex- 
pire, there is little doubt of its universal adoption, 
to the entire supersession of the common and tedious 
operation of glazing. 

For dressing muslins, gauzes, lawns, and other Small C*- 
goods of the light and transparent fabrics, a smaller Icinlei for 
species of calender, represented by fig. ;>. is em- 1 
ployed. It consists of only three cylinders of equal >ri( 3 ’ 
diameters (generally about six inches), and is easily 
moved by a common winch or handle at F. The 
mid cylinder is iron, and the others wood or paste- 
board. They are of equal diameters, and are moved 
with equal velocities by the *mall wheels at E. This 
machine is always used in a cold. state. 

The folding of cloth is 50 entirely regulated by 
fashion, that no precise rule* can be laid down for 
its regulation. In general, as all the different manu- 
factures of cloth have been imported from other 
countries, the original foldings 'have been copied to 
complete the resemblance. In the infant state of 
imitation there was probably some policy in this, but 
the continuance may be ascribed almost exclusively 
to the power of habit. Preservation and portability 
are the main requisites to be attained 'by folding ; 
and these are uttained by subjecting the cloth, when 
folded, to a very powerful compression. 1 

To communicate this, very strong presses are em- 
ployed, of which various kinds are in usei 

The capstan press, which is the most usual, is re- Pun-ess a 
presented by fig. 4. at G. They are now generally Folding, 
constructed of cast iron, the screw and handle ex- 
cepted, which are malleable. They are tightened to 
a certain pressure, by merely using a lever of 1 0, 

12, 16, or more feet m length, to turn the screw. 

When greater compression is required, the end of 
the lever is connected by a strong rope or chain 
with the capstan at I, which is heaved round by 
handspikes until the desired compression be obtain- 
ed. The pieces of cloth are separated in the press 
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<\iK*nfl< r. by smooth wooden boards and folds of that species 
glazed pasteboard, which, from its a- plication to 
this very use, has acquired the appellation, among 
btalioiitrs, of prying-paper. 

\\ at' r-pres^ps, upon the forcing principle of Mr 
Bramah, or acted upon by the pressure of a column 
td* water, are also employed ; but the latter depend 
much on local situation, and cannot easily Jbe ap- 
plied in large towns like Manchester or Glasgow, 
where the chief command for calendering exists, 
t aiioi To the mechanical art of calendering, it is found 
. ..muc tii expedient, in the extended states of commerce, to 
^ many of the operations of packing, sheeting, and 

u,n °' preparing goods for shipment, and these generally 
form a branch of the establishment. In order to 
suit the great extent and variety of manufacture 
practised in Britain, and to adapt these to the pre- 
valent tastes and views of the extensive range of 
consumers to be supplied, a multiplicity of foldings 
or lappings liave been necessarily adopted, few of 
which, probably, possess much claim to entire origi- 
nality. The high, and perhaps preeminent, station 
which the productions of the British looms have gra- 
dually attained, seem to be rather the effect of assi- 
duous and enterprising industry, than of great ori- 
ginality of invention, or precedence in mechanical 
improvement. Certainly, she can, at the utmost, 
boast of only one raw material , from which cloth is 
Manufactured, as peculiarly indigenous. 

At an early period, no doubt, the British wool 
had attracted the peculiar attention of economists 
and statesmen, as of paramount value ; and the pro- 
hibition of its exportation became an object of legis- 
lative enactment. Thut manufacture, therefore, has 
long been the staple of England, as the linen trade, 
at. a later period, has become that of Ireland. 

The attempts to introduce both of these branches 
of industry into Scotland, although, during the latter 
part of the last century, they engrossed much of the 
attention, both of public bodies and of patriotic in- 
dividuals, cannot be regarded as having proved emi- 
nently successful ; and the progress actually made, 
has been almost entirely superseded and extinguish- 
ed, by the more recent introduction of the cotton 
manufacture. 

'fhe latter branch of industry, since the splendid 
invention of spinning by the aid of machinery, has, 
indeed, made most rapid advances in every part of 
the United Kingdom ; antMias attained to a height, 
which has, perhaps, absented a greater portion of 
national industry, than consumers can easily be 
found to employ. The extension of external com- 
merce has constantly supplied the raw material at 
ca\v, and, generally, moderate rates ; and even the 
India Company have long ceased to oppose to it any 
\ory formidable competition in the market. 

The silk manufactures of Britain have never been 
carried to a very great extent ; and whatever may 
have, directly or indirectly, tended to regulate the 
finishing, folding, and preparing of British goods for 
the various markets of consumption, will chiefly re- 
fer to the three former branches of manufacture. 

Extensively as the woollen trade is carried on, it 
is, in a great measure, absorbed either by internal or 
colonial consumption; and does not; therefore; enter 
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so generally into actual competition with the cloths Calender, 
of other nations, as to reader it either peculiarly do ' 
sirable that its marketable aspect should he either 
servilely copied from those of other countries, or 
very peculiarly distinguished from them. The chief 
object appears to have generally been, to prevent 
the intrusion of foreign cloths and stuffs into our 
own markets ; and hence adopting their usual folds 
into such rolls, as most effectually preserve the 
dressed surface from acute cresses, is found to be 
most expedient and convenient, the goods being 
distinguished by letters denoting them to be “ Bri- 
tish manufacture," on the ends of the pieces. 

In the Irish manufactures of cambrics and linens, 
the case is almost entirely reversed. From the su- 
periority of climate, the French flax is admitted to 
be of finer appearance ; and although the importa- 
tion of manufactured cambrics be strictly prohibited, 
the restraint, during periods of peace, has always 
been considerably evaded, in consequence of the de- 
mand experienced, and the reputation in which they 
are held. Indeed, it was found generally most ex- 
pedient, by many retailers, to sell Irish cambrics un- 
der the title of French, and hence the fold was cor- 
rectly imitated. The pieces, after being folded into 
lengths of about 12 inches, and twice laterally 
doubled, until the whole hreadth of S4> inches was 
reduced to about 8^ inches, were subjected to a 
powerful compression in the press until fully flatten- 
ed. They were then packed in purple coloured 
wrappers or papers, and a small engraved card or 
ticket was attached to each piece, specifying the 
length, generally about 8 or 8 } 2 yards. The cards 
were attached by a silken string, so as to be easily 
cut away with a penknife or pair of scissors, in order 
to avoid seizure; aud French or Irish goods were 
sold indiscriminately as “foreign cambrics." Cus- 
tom has even carried this practice farther ; and cot- 
ton cambrics, which are avowedly British manttfac - 
ture 9 and subjected to no risk whatever, because 
easily distinguishable from any cambric manufactur- 
ed from flax, arc put up into the same folds, paper- 
ed, and ticketed, in exactly the same manner. 

In linens, hollands, and sheetings, whether of fo- 
reign or Irish manufacture, the same fold is also 
employed ; and in cotton shirtings and sheetings, is 
closely imitated. The form is that of a cylindric 
roll, somewhat flattened by subsequent compression; 
and, in general, all dense fabrics, whether of linen 
or of cotton, are rolled up and compressed in a si- 
milar manner ; the object of which is, evidently, 
safety, and diminution of space, in land carriage or 
exportation. 

In others of the extensive varieties of cotton cloths 
of British manufacture, some are avowed imitations 
of the manufactures of Hindustan, whilst others pro- 
fess no such imitation. Very few among the manu- 
factures of Lancashire are either distinguished by 
Indian names, or copied from Indian cloths, although 
some of great extent are directly so. Calicoes, cos- 
sacs, and jaconets, for printing, as well as Ballusore, 

Bandana, and Pullicate handkerchiefs, arc amongst 
the leading articles of the latter description ; whilst 
amongst the latter may be classed the very extensive 
manufactures of corduroys, thicksctts, velveretts, 
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Calun<l<> . velveteens, &c. although their origin is also probably 
^ Asiatic, hut because well known and manufactured 
by the Genoese, l'rcnch, and other European na- 
tions, even before the discoveries of I)e Gama, and 
other mariners, Imd first laid open the maritime in- 
tercourse with India by the Cape of Good Hope. 

When, at a period infinitely more recent, the 
splendid invention of spinning cotton by the agency 
of machinery, to any degree of fineness, afforded new 
scope to the British weaver, the imitation of the 
lighter Indian fabrics fell chiefly into the hands of 
the Scottish weavers; for executing which, they had 
been, in a considerable degree, previously prepared, 
by their habits of weaving lawns in imitation of the 
French, as well as their lighter fabrics of silk and 
thread gauzes. To their share, in consequence, fell 
the bouks, mulls, and japuns, almost exclusively ; ns 
well as the lighter jaconets, designed for ornument, 
from the needle and tambour frame. And whilst 
they have made no successful attempt to compete 
with their Lancashire brethren in the dense fabrics 
of corduroys, quiltings, and other ponderous arti- 
cles, they have shared with them the manufacture of 
the middling textures of cambrics, Pullicates, and 
ginghams. 

Indeed, whatever prepossession may, at an early 
period, have existed in favour of the real Indian fa- 
brics, it. has now so entirely subsided, as to possess 
no influence whatever in swaying general opinion. 
The British workmanship has proved itself long ago 
so decisively superior to the Indian, both in spinning 
and weaving, as to eradicate every doubt in the 
minds of all who are really competent to decide the 
question of comparative superiority. Still, however, 
candour will compel us to allow, that the Indian pos- 
sesses advantages in the rich qualities of his cotton, 
and the brilliancy of some of his dyes, which, in 
some degree, compensate for the immense superiori- 
ty of the British skill and machinery, and which, to 
those who examine superficially, may appear to enti- 
tle him to the preference. 

Nothing, therefore, exists in the cotton manufac- 
ture which could, in general cases, prompt to a ser- 
vile imitation of external appearance for the purposes 
of deception ; and the Indian mode of lapping their 
cloth is too rude and laborious to admit of its being 
copied as a matter of conveniency. Their method 
consists merely in doubling a piece of twenty yards, 
to reduce its length to ten yards ; which is again 
doubled, in order to reduce it to five ; and thus they 
continue to redouble, until the piece be reduced to 
a moderate length, capable of being contained in a 
chest or bale. Thus often redoubled, an Indian 
piece cannot be examined throughout, unless the 
whole piece be again unfolded ; and this, in large 
transactions, would be utterly impracl icable. 

British muslins, are folded generally to a yard in 
length, with a small allowance for extra measure; 
and as the folding is alternately from right to left, 
every part can be instantly examined upon a table or 
counter, every fold opening as easily as the leaves of 
a book, in its uncut state. The piece, when folded, 
is reduced by doubling it longitudinally to about 1ft 
inches, and it is then folded across to the breadth of 
about 13 inches. An ordinary sized trunk, 39 x 


inches, thus contains three layers of pieces ; in which Calender, 
package, goods for exportation to the colonies are 
generally packed; the trunk there forming an article 
of merchandise as much in general demand as the 
muslins which it contains. 

Even the Indian ornuments of gilt silver threads, 
which were at first woven into one end of each piece, 
although they did not exceed the value of twopence 
each, have been either greatly curtailed, or totally 
given up upon principles of economy. Even the cost 
of this trivial ornament has been computed to have 
amounted annually in Glasgow and Paisley to about 
L. .SO, 000. 

Pullicate, and other handkerchiefs, are most com- 
monly folded up in dozens. For the African, and 
some otlnr foreign trades, pieces containing only 
eight handkerchiefs are preferred. These are still r 
imitations of Indian precedents, confined to markets 
where competition continues to exist, hot only with 
the British Company, but with Americans, and 
others trading to India. A species of pale orange- 
coloured India handkerchief, distinguished by the 
name of Mudrus , being in extensive reputation in 
the (Jaraccas, and other Spanish settlements in South 
America, at the period of the capture of Trinidad 
in 17f)5, patterns were procured by some British 
traders, who ordered very large quantities to be ma- 
nufactured in Scotland, of the same quality and ap- 
pearance. With such effect were these imitated in 
texture, in dye, in finishing, and even in the pack- 
ages, that some hundreds of pieces sent to London 
for exportation, were actually seized at the Custom 
House, as India goods, either illegally imported, or 
stolen from some of the Company’s ships in the ri- 
ver. A scrutiny, however, clearly ascertained that 
these goods were not Indian, but British ; and that 
no trespass against either the privileges or the pro- 
perty of the Company had been even attempted. 

The goods were of course released, aud permitted to 
proceed to their destination, where, after examina- 
tion and trial, it was found totally unnecessary longer 
to conceal their real origin, and a very extensive 
trade, through direct channels, has been since car- 
ried on for similar goods. 

From the above genet al and cursory sketch, it General 
w ill be obvious that the management of an extensive 9 hse,va ‘ 
calendering establishment will require, on the part 1 * 01 * 8, 
of its conductor, not .only a competent knowledge 
and ex pi nonce of the mechanical operations, and 
duties of his particular profession, but that a more 
extensive mercantile acquaintance with the demands, 
habits, and tastes of particular markets, will conduce 
equully to his own interests, and those of his employ- 
ers.' From the variations of markets, and liuctua- 
tions of mercantile transactions, there can be no pre- 
cise or definite limit to the extent of such know- 
ledge. It is only by constant attention and sedu- 
lous inquiry, that he can preserve accuracy, in what 
is liable to almost daily change. His immediate 
employers will, no doubt, be often both able and de- 
sirous to. supply him w'ith this.’ But, as even they must 
sometimes be liable to error or deception, he ought 
to omit no opportunity of extending his inquiries, 
and arriving, as nearly as he can, at the most com- 
prehensive and unambiguous information, (l. l.) 
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Calico- CALICO-PRINTING. This important act is 
Printing treated of under the article Dybino in : ae Encyclo • 
Cambi * n chapter of that artlble ; bdt as the 

shir*. R nature of this species of Printing, and the processes 
employed in it., require to be more fully examined 
and described, we shall resume the subject under the 
same head, or under that of Painting* as circum- 
stances may best permit. 

f orm and CAMBRIDGESHIRE is divided into two parts 
l Atnit, by the river Ouse. Its most northerly division, which 

is principally composed of the Isle of Ely, is bounded 
by rivers, and their communicating branches. The 
limits thus formed are so intermixed, as with difficul- 
ty to be traced. The southern half 1ms an indented 
and undistinguished boundary-line on the adjacent 
counties. The form of Cambridgeshire bears some 
* resemblance to that of the human car, the county of 
Huntingdon cutting deeply into its western side by 
a circular projection. The number of acres assign, 
ed to it in the Encyclopedia is taken from Dr Hal- 
ley, hut Dr Beeke reduces them to 530,000 ; and 
they are still farther reduced in the agricultural re- 
port, and in the returns in 1803 of the poor-rates, to 
443,300, and 439,040 respectively. When the ori- 
ginal agricultural report was made in 1794 by Mr 
Vancouver, he calculated that, of the 443,000 acres, 
there were 132,000 open field, and 150,000 waste 
and unimproved fen ; but since that time, both these 
descriptions of land have been very considerably re- 
duced by enclosure and cultivation. 

Sut facr. The surface of this county presents considerable 
variety. The northern part, including the Isle of 
Ely, is chiefly fen land, and perfectly level, inter- 
sected with numerous canals and ditches, and abound- 
ing with windmills, for the purpose of carrying the 
water from the lands. This district is naturally a 
hog, formed by the stagnation of the water from the 
overflowing rivers. It comprises nearly half of that 
extensive tract, called the Bedford Level, the whole 
extent of which is 400,000 acres, and not 300,000, 
as stated in the Encyclopedia . This great level has 
been, from an early period, divided into three parts, 
the north level, the middle level, and the south level. 
The largest portion of the middle levfcl, and a con- 
siderable part of the south level, are in Cambridge- 
shire, comprehending the Isle of Ely, and a few pa- 
rishes to the south-east of the Isle. The principal 
of the drains, by means of which this immense fen- 
ny district has been, in a great measure, rendered 
either rich meadow or arable land, are the Bedford 
old and new rivers, which run navigable in a straight 
line upwards of 20 miles across the county, from the* 
Great to the Little Ouse. There are some rising 
grounds in this part of the county, on the most con- 
siderable of which the city of Ely stands. Those 
parts of Cambridgeshire, which lie adjacent to Suf- 
folk, Essex, and Hertfordshire, have their surface 
varied by gently rising hills and downs. The Gog- 
magog hills, which begin about four miles to the 
south-east of Cambridge, and which are one of the 
terminations pf the range of chalk hills that com- 
mence in the south-west of England, are the highest 
in the county ; but their height is very inconsidera- 
ble. The district which extends from these lulls to 
Newmarket, is bleak and thinly inhabited. This dis- 
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trict is connected with that fast tract of land, which, Cambridge- 
extending southwards into Essex, and northwards *[[***• 
through Suffolk into Norfolk, forms one of the 
largest plains in the kingdom. 

The substrata bf this county are chalk, clunch, Soil, 
gravel, gatdt, sand, sill, and peat-eartli. The chalk 
extends through the hilly part of the county from 
TCoyston to Newmarket. The clunch, an impure 
limestone, chiefly abounds in the parishes of Bur* 
well and Isclham. On the east and west sides of the 
upland division of the county, gaull , a stiff blue clay, 
chiefly prevails. The sand enters Cambridgeshire 
from Bedfordshire, jn the parish of Gamli$gay. In 
the northern extremity of the county, near Wis- 
beach, silt, a fine sea-sand, is found. The peat-earth 
extends through the whole of the feri-land. 

The principal rivers are the Ouse, and Granta or Riven. 
Cam. The Ouse enters the county between Fen 
Drayton and Erith ; thence it runs eastward through 
the fens, till, at some distance above Denny Abbey, 
it takes a northerly course, and, passing Stre&tham, 

Ely, and Littleport, flows into Norfolk. From this 
river arc many cuts, called loads . The Cam enters 
the county to the west of Gilden Morden ; thence 
flowing to the east, it receives several rivulets. Near 
Grantchester, its stream is enlarged by the united 
waters of several rivulets from Essex. After their 
junction, it takes a northerly direction, and, having 
passed Cambridge and several villages, it falls into 
the Ouse in the parish of Streatliaim 

Besides the numerous canals in the fenny district, Canab. 
principally for the purposes of draining the land, 
there aie the Cambridgeshire Canal, which com- 
mences in the Ouse at Harrimere, and terminates at 
Cambridge. A cut of 3 miles extends to Itechc, and 
another of 3\ miles to Burwell ; und the Wish each 
canal, which joins the Wisbeach river at the old 
sluice in the town, opening a communication witli 
Norf.dk, Suffolk, and other places. 

The climate of Cambridgeshire differs considera- climate, 
bly in different parts. In the south-east it is cold 
and bleak ; in the fenny district damp and unhealthy, 
though much less so than formerly ; in the south 
and south -western districts, the cliinutc is the mild- 
est, most agreeable, and healthy. 

Estates vary much in size. There arc many large Landed 
ones, especially , those of the. Earl of Hardwicke and properly, 
the Dukes of Bedford and Rutland. College tenures 
are numerous. There arc some large farms of 1000 
acres or more, but the general size is from 100 to 
500 acres. 

Cambridgeshire is not celebrated as an agricultural a^mchI- 
county. It may be considered as chiefly arable, ture. 
Wheat is grown principally in sonic parts of the fen- 
ny district, and in the south and south-western put ts 
of the county. Barley is cultivated in these parts, 
and in some of the more fertile portions of the south- 
east district. Immense crops of oats, of good qua- 
lity, arc grown in the fenny district, and also in most 
Other parts of the county. It is supposed, that about 
one-fourth of the fen-lande are cropped with cole, 
which is principally sown to be eaten green with 
sheep, very little being now cultivated for the seed. 

The cultivation of hemp and flax is carried on to a 
considerable extent, in that part of the county which 
4 E 
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CfMibmlgf*' borders on Norfolk, particularly in the parishes of 
Upwell and Wolney. Saffron has been very little, if 
at all 'cultivated, for upwards of 40 years. In some 
parts mustard is a favourite ahd valuable Crop. 
Sedge is cultivated near Chippenham ; but the cul- 
tivation of the reed is rapidly decreasing, in conse- 
quence of the improvement of the fens. White seed, 
or fen-hay, is grown abundantly in several places. It 
increases’ the milk of cows. Ozicrs are grown in 
the Wash, its well as in many parts of the fen : they 
are a profitable crop in these districts. So great is 
the value of turf, that the land producing it has been 
sold at from L. SO to L. SO per acre. At Ely, So- 
hanu Wisbeaeh, Ac. are many large gardens, pro- 
ducing so abundantly Of vegetables and common 
kinds of fruit, as to supply not only the neighbour- 
ing towns, and counties, but even London. Great 
quantities Of strawberries arc grown in the vicinity 
of Ely, which are chiefly conveyed in barges to 
Lynn, and carried thence to Newcastle and other 
places in the north Of England. There arc* nume- 
rous and large orchards in the same districts ns the 
gardens ; their chief produce is apples and cherries. 
Sdhatn is remarkable for the latter. 

Pasture. That district of the county which, by old authors, 
is termed the Dairies, comprehends the parishes of 
Sliehgay, Wengy, Whaddon, Ac.; but the dairy 
farms in this district are, ut present, much less con- 
siderable than those in the parishes of Chattris, Mc- 
pal, Sutton, Cottenham, Sohain, Ely, and Streatham. 
The whole number of cows kept in this district 
is supposed to be between 9000 and 10,000; in 
the parish of Cottenham alone, about 1500 are 
usually kept; in Willingham, about 1200. These 
two parishes make the cheese, so much esteemed, 
Which goes by the name of Cottenham cheese ; the 

£ Irish of Sohatn is also esteemed for good cheese. 

ittle cheese is made in other parts of the county; 
rearing of calves and making of butter being the 
chief dairy management. The butter is sold, rolled 
up in pieces of a yard long, and about two inches in 
circumference: this is done for the convenience 
of the colleges, whore it is cut into pieces called 
parts, and so sent to table ; its quality is excellent. 
The cows kept on the dairy farms arc mostly the 
: hteed of the county: most of the calves that are 
suckled, are sent to the London market. Immense 
numbers of sheep are pastured on the heaths and 
com mom, with which the south and south-western 
districts of this county are intersected. The downs 
in the vicinity of the Gogmagog Hills, are also 
chiefly used as sheep walks. The principal breeds 
kept here, are the Norfolk and west country; in the 
fens the most prevalent sort is a cross between the 
Leicester mid Lincoln. The Cambridgeshire far- 
mers think themselves unrivalled in cart-horses ; they 
are of the large black breed ; in the fens they are -a 
source of greut profit. In Cambridgeshire there Is 
also a peculiar breed of hogs, some of which are so 
large as to fatten to forty stone, fourteen lbs. to the 
stone, at two years old. 

Drawing, From the nature of the northern division of the 
Irrigation, county, great attention has necessarily been pafd to 
and Warp* draining . and, in some places, advantage has been ta« 

** ken of the numerous rivers to irrigate and vbarp land* 
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The-interior drainage of the fens is performed prin- Cambridge, 
cipally by mills ; one or two steam-engines have *|" r **_ 
been erected for that purpose, and, will probably 
answer better. There is a large tract of meadow 
land at Babrahum, which has been irrigated from the 
time of Queen EJiaabeth, and is supposed to be one 
of the oldest instances of this mode of improving land 
in the kingdom ; it was first irrigated by Pallavicino, 
who was Collector of Peter’s Ponce at the death „of 
Queen Mary, and who, turning Protestant, applied 
the money thus obtained to the purchase and irriga- 
tion of this estute. The practice, however, though 
evidently beneficial, has extended very little. Near 
Denver sluice, on the Ouse, some land has been 
uw r/W by letting the muddy water of that river 
upon it, and then throwing it back by means of a 
wind-mill. 

This is by no means n manufacturing county. At Manner. 
Ely there is a pottery for coarse ware; and at this nut*. 
city, Chatteris, and'Cambridge, excellent white bricks 
are made. Lime and chalk are a source of consider- 
able trade and profit; the lime in the greatest esti- 
mation is that which is burnt at Reach. At Cherry- 
h inton, at the foot of the Gogmagog Hills, are great 
chalk pits, noted for the marine productions they 
contuiu, and for the many rare plants growing in 
their vicinity. Elephants’ grinders, and other ani- 
mal remains have been found in a gravel pit near 
Chcstcrford, and a small tortoise in flint, at Milton. 

On the borders of Norfolk, a little yarn is spun for 
the Norwich weavers. Malt is made to a consider- 
able amount in the north-west part of the county. 

There are several mills for preparing oil from cole 
and rape-seed, at Wittlesford, Sawston, Ac., and a 
pretty extensive paper manufactory at the latter 
place. Near Cambridge rs annually held one of the 
greatest fairs in England ; it is called Stourbridge or 
Sturbich fair, and w under the jurisdiction of the 
university. It begins September the 18th, and lasts 
a fortnight. ; it lias, however, been declining for many 
years. 

A very curious example, Uttd unquestionably one Archil cc- 
of the oldest in the kingdom, Of 'Saxon architecture, turc * 
occurs in the reftmfos of the conventual church of 
Ely. This building is undoubtedly of as early a date 
as the tenth century, having been erected in the 
reign of King Edgar. The two transepts of Ely 
cathedral, afford specimens of the more massy kind 
of architecture introduced by the Normans ; they 
were built towards the end of the eleventh century. 

St Sepulchre’s church at Cambridge, affords a curi- 
’ous specimen of that species of architecture, which 
was introduced into this country, in imitation of the 
church of; the Holy Sepulchre at Jerusalem; it is 
supposed to be the oldest of this form in England, 
and to have been built in the reign of Henry I. 

There are seme instances in this county of the point- 
ed arch, enriched with Saxon mouldings ; this style 
was the immediate forerunner of the Gothic. So- 
httm Church, -the south door way of St Giles in 
Cambridge, and the north and south door ways of 
St Mary’s Church in Ely, are specimens of this spe- 
cies architecture. One of the most ancient build- 
ings fn this* county, in which the' pointed arch makes 
|ta appearance, Is the great Tower at the west end 
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Cain bridge- of Ely Cathedral, and the south transept adjoining ; 
*[""• they were erected between 1174 .and l .89* Some 
traces of Saxon architecture may be Observed in this 
part of the cathedra]. The early or simple Gothic 
may be seen in the vestibule at the west end of Ely 
cathedral, in Jesus College Chapel, Cambridge, and 
in the chancels of Foxtoo, Kennett, and Chcrry- 
h inton churclies. Of the Gothic architecture of 
the fifteenth century, especially in the reign of 
King Henry VI f. which was distinguished by the 
abundance of its rich tracery, the finest and most 
perfect example is found in the magnificent chapel 
of King's College in Cambridge. 

Antiquities. There are not many remains of antiquity in this 
county. The most remarkable are the ditches, which 
formerly extended from the woods oft the east side 
* of the county to the fens. The most entire is colled 
the Devil’s Ditch, azfd extends from Wood-ditton 
or ditch-town, to Reach. Near this latter place, it is 
most perfect, the works consisting of a deep ditch 
with an elevated vallum , the slope of which measures 
52 feet on the west, and 26 on the east side. The 
whole of the works are about 100 feet in width. The 
origin and intention of these ditches arc not known ; 
they are certainly very ancient, and were probably 
formed for the purpose of defence. 

Poor-rate*. By returns made to the Board of Agriculture in 
the year 1804, it appears that the poor-rates rose 
between 1790 and 1803 from 4s. lid. to 5s. 8}d. in 
the pound ; the cxpcnce of maintaining them from 
Easter 1802 to Easter 1803, amounted to the sum 
of L. 55,f>54, 1 4s. 1 id. In the year ending the 25th 
of March 1815, the parochial rates in 131 parishes 
amounted to the sum of 1*63,354, ISs. 1 jd. ; 44 par 
rishes had made no returns. 

Population. In the year 1877* tfie number of persons charged 
in this county to a poll-tax, from which the clergy, 
children, and paupers were exempted, was 27,850 \ 
but it seems doubtful whether it was exclusively of 
the town of Cambridge and city of Ely, in each of 
which 1722 persons were taxed. If they were taxed 
separately, the total number in the county would be 
30,794. In the year 1700, there are supposed to 
have been 70,000 inhabitants: and, in the year 
1750, 7 2,000. By the returns made under the act 
of Parliament, for ascertaining the population of the 
kingdom, in 1800, there were then 1 6,451 houses in 
Cambridgeshire, of which 10,139 were inhabited. 
The total number of inhabitants is stated to be 
89,346’, of whom 44,081 were males, and 45,205 fe- 
males. Of this total number, there were 28,045 
principally employed in agriculture; adp| 1,988 in 
trade, manufactures, and handicrafts. The follow- 
ing is the result of the population returns in 1811 : 

Houses inhabited, . - • 17,232 

Families inhabiting them, - 21,022 

Houses building, * 9$ 

uninhabitedjjK;- - . 257 J 

Families chiefly ettfpoyed in agricul- 
ture, , - - 12,831 

■ in trade, ma- 
nufactures, and handicrafts, 5808 

All others, not included under these 
heads, - • • 2888 


587 


Males, 

5 0,756' 

r Cambridge* 

Females, 

r, 0,353 

alike 

Total in 1811, 

101,10.9 

II • 

Camera 

Lucida* 

— in 1800, 

89,34(j 


Increase, 

11,763 



It will be observed that, in the year 1800, there 
were 1184 more females than males in this county, 
whereas, in the year 1811, there were 4Q5 more 
males than females. 

See Gooch’s Agriculture of Cambridge*— Beauties 
of England and Wales , Vol. IL— .Lyson’s Magna 
Britannia , Vol. II. Part 1. (c.) 

CAMERA LUCIDA. Dr Hook’s instrument 
of .this name is described in the Encyclopaedia, 
under the title Camkka Lucida. The mstru^ 
ment which is to be spoken of here, and which 
differs from Hook’s both in its construction and in 
the purpose it is designed to serve, is one of the 
many ingenious inventions of Dr Wollaston. Its 
use is to facilitate the perspective delineation of oh* 
jects. 

If a piece of plain glass be fixed atan angle of 
45 degrees with the horizon, and if, at some distance 
beneath, there be a shoet of paper laid horizontally 
on a table, a person looking downwards through the 
glass will ace an image of the objects situated be* 
fore him ; and as the glass, which reflects the image 
is also transparent, the paper and pencil can he seen 
at the same time with the image, so that the outline 
of the image may be traced on the paper. The 
image is an inverted one. This is the simplest form ,/ 
of the instrument, and may be constructed extern* 
porancously by fixing on a stand a plain transparent 
glass, with its surfaces ground parallel, or a piece of 
Muscovy glass, at an angle of 45 degrq$a with the 
horizon ; a card with a small hole in it will serve as 
a sight for keeping the eye steady in one situation, 
whilst the pencil is tracing the image. 

If there be a plain mirror at an angle of 22 A de- 
grees with the horizon, and a piece of plain transpa- 
rent glass be placed near it, at an angle of 22$ de- 
grees with the vertical, the rays from the object will 
be twice reflected before they reach the eye, and 
consequently, on looking down through the transpa- 
rent glass, an erect image m seen, and the pencil 
may be drawn over the outlines of this image so as 
to leave a perspective representation on thejpapur. 
This disposition is sccu at fig. 1. Plate XLVJ. where 
be is the mirror, ab the transparent plain gloss* 

As the image and pencil are at different distances, 
they cannot be both seen in the same state of the 
eye. To remedy this inconvenience, a convex glass 
is used, of such focus as to require np more effort 
than is necessary for seeing the distant objects dis- 
tinctly. By means of this lens, the ima^c will ap- 
pear as if it were placed on the surface of the paper* 
In fig. 1. id is a convex glass of 12 inches focus, at 
e the eye is placed ijghe is the course of the rays 
proceeding from the object to the eye. V 

Those whose eyes are adapted to seeing near de- 
jects alone, will not derive advantage from the qse of 
a convex glass, but will require a concave glass to 
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Cnirina tje placed at /, in the course of the rays from the 
LuruhL object to the reflecting surface. In fig. 2. rlate XLVI. 
ik is a concave glass placed in the above-mentioned 
situation ; it is so disposed as to be turned at pleasure 
into its place, as the sight of the observer may re- 
quire. Persons whose sight is nearly perfect, may 
use either the concave glass placed before the re- 
flecting surface, or the convex glass placed between 
the paper and the eye. 

Usual form In the actual construction of the instrument, a 
nvwa Iu* P r * 8m * 8 us °d i n *trad of a mirror and a plain glass, 
rida, 4 The rays from the object fall upon the surface be of 
the prism fig. 2. This surfaced is inclined 22 h de- 
grees to the horizon. The refractive power of the 
glass allows none of the rays in this situation to pass 
out ; they are all reflected from the surface be to the 
surface ab, and from that to the eye ; ah makes an 
angle of 135 degrees with be, and 2‘2£ degrees with 
the vertical. The eye cannot see the pencil through 
the prism as it does through a plain glass ; there- 
fore, in order that the pencil may be seen, the eye 
must be so placed that only a part of the pupil may 
be above the edge of the prism, as at e, fig. 3. ; and 
then the reflected image will he seen at the same 
time with the paper and pencil. There is a small 
piece of brass perforated with a hole, and moving on 
a centre at e, fig. 2. ; this serves to keep the eye in 
one Hosition, as it must be, that the image may be 
steady, and also to regulate the relative quantities of 
light tQ be received from the object and from the 
paper. 

The instrument, being near the eye, does not re- 
quire to be large. The smallest size which can be 
executed witli accuracy is to be preferred, and is 
such that the lens is only three-fourths of an inch 
in diameter. Fig. 4. shows the instrument on its 
stand, and clamped to a board. The joint by which 
the prism is attached to the stand is double. The 
whole instrument packs in a box eight inches by 
two, and half an inch deep. 

Its Uses. This instrument serves for drawing objects of all 
forms, and consequently also for copying lines al- 
ready drawn on a plain surface. If it is required 
that the copy shall be of the same size as the origi- 
nal drawing, the distance from the drawing from the 
prism should be the same as the distance of the 
paper from the eye-hole. No lens will be necessary 
in this case, because the image and the paper being 
both at the same distance from the eye, coincide 
without the aid of a glass. 

In order to have a reduced copy of a drawing, 
the drawing is to be placed at a distance from the 
prism greater than the distance of the paper from 
the eye-hole. If the distance is twice as great, a 
copy will be obtained, in which the lines are of one- 
half the size of the lines in the original, and so in 
proportion for other distances. A lens is necessary, 
that the eye may be enabled to see at two different 
distances ; and, in b&er that one lens may serve,' 
the distance between the eye-hole and the paper; 
s|i6o)d be variable ; to that effect, the stand is sus- 
ceptible of being lengthened or shortened at plea- 
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The length of the stem is adjusted upon qpuepa ■*. 
principles. When a distant object is to be delmeat* 


ed, the rays coming from it, and reflected by the in- 
strument to the eye, are parallel, ' and it is required , 
that the rays proceeding from the paper to the eye 
should also be parallel. This is accomplished by in- 
terposing a lens between the paper and the eye, with 
its principal focus ob the paper. When the object 
to be delineated is so near that the rays which come 
from it to the eye are divergent,, then it is required 
that the rays from the paper should likewise be di- 
vergent in the same degree, in order that the paper 
and the image may both be seen distinctly by the 
same eye ; for this purpose the lens must be placed 
at a distance from the paper less than the distance 
of its principal focus. The stem of the instrument 
is marked at certain distances, to which the conju- 
gate foci are in the several proportions of 2, 3, 4. 

&c . to 1, so that distinct vision may be obtained in 
all cases by placing the original drawing more dis- 
tant. 

If the convex lens be transposed to the front of 
the prism, and the proportional distances be revers- 
ed, a magnified image of the object will be obtained. 

This instrument has deservedly come into use. Its Cumpitii&on 
advantages when compared with the camera obscura tlw 
ure, 1st, That it is small and easily carried about. 

2dly, That no lines are distorted, not even those ' 8cm, ‘* 
most remote firom the centre, whereas, in the camera 
obscura, the lines which are not near the centre of 
the field are more or less distorted. 3dly, In the 
field of the camera lucida 70 or 80 degrees may be 
included, whilst the distinct field of the camera ob- 
scura does not extend beyond 30 or 35 degrees at 
most. The specification of Dr Wollaston’s patent 
for the camera lucida is inserted in the Repertory of 
Arts, Vol. X. 1807, p« 162 , and his description of the 
instrument in Nicholson’s Journal, Vol. XVII. 

If the camera lucida be fixed at the eye-glass of a Its Applies 
telescope, it will reflect to the eye the image of the J* on ,0 lhe 
objects in the field of the telescope, so that a drawing Telesropr. 
of the image may be made. See Dr Brewster's Ac- 
count oj some Philosophical Instruments. A plain re- 
flecting glass, fixed at an angle of 45 degrees with the 
horizon, and placed so as to receive the rays from 
the eye-glass of a telescope, will also give an image 
of the objects in the field, so situated that the image 
may be traced with a pencil. Varley's patent gra- 
phic telescope is upon this principle. In order that 
the field may be large, (he magnifying power of the 
telescope should be small. 

The inherent qualities of all the instruments for Various 
drawing*n perspective being closely allied, it will Modes of 
be proper to say something of the principles on S akn ^ a of 
which these instruments are formed, and to men- ^ object, 
tion some that are not described in other parts of 
this work. 

To make a perspective drawing of an object is to 
lay down on paper a section of the perspective cone, 
whose apex is at the eye.djad whose base is the ob- 
ject. An experienceu draughtsman can draw the 
figure of this section without the aid pf instruments. 

Others who have not acquired the facility of draw- 
ing the image they see, must have recourse either 
to measurement, or to the instruments , which bring 
the image under the pencil. • - 


\ 





Camera 

Lucid*. 


icra Drawing by measurement is performed by actually to these lines, j 1. Thersf it a rod which can be raev- Csajertt 

!I ^ V r measuring the height of tho principal parts of the ed in all directions* consistent With its remaining pa* , ****** * 

object, and their horizontal distant front* ^be eye, rallel to itself. If one extremity of this rod beinoy- Ctrtrdr -J 

together with the distance of the paper from .the ed in space over the outlines of the image which the 
eyc, and from these dimensions the drawing is c6n- eye sees* a pend! wthd other extremity will neces- • ’-£'0 
structed by the systematic rules of perspective, sariljr move with a similar motion, and form a draw- *4. 

Another mode of obtaining a drawing by men- ing of the object, on paper. In Sir Christopher 
surement, is to measure the L angles at the eye, * Wrens instrument, of which he has given the de- 
Suited to this purpose are theodolites, astronomical scription and figure in the' Philosophical Transac* 
quadrants, or other instruments, capable of measur- . tion& f Vol. IV., the rod is suspended by strings pos- 
ing vertical and azimuthal angles at the eye. The sing over pullies, and the ends of the strings are fixed 


ing vertical and azimuthal angles at the eye. The 
;inglcs to be measured are, the angles of altitude, 
and the angles of azimuth, between the point of sight 
and the principal points of the object; and if the 
tangents of the azimuthal angles be laid down with 
a radius equal to the distance of the paper from the 
eye, ond the tangents of the angles of altitude with 
a radius equal to the distance of the paper multiplied 
by the secant of the azimuth, the situation of the 
principal points of the drawing will be determined. 
Or, if the instrument is capable of measuring angles 
in any plane, the angles between the principal points 
of the object and the point of sight are to be ob- 
served, and the azimuthal angles of these principal 
points with the point of sight ; and the tangents of 
Ooth are to be laid down on the paper, with a ra- 
dius equal to the distance of the paper from the 
eye. 

But these two modes by measurement are long, 
particularly the first. Usually, therefore, the instru- 
ments to which recourse is had for facilitating the 
operation of drawing, are such as give an image or 
section of the perspective cone on a plain surface, 
so that the pencil may be drawn over the outline of 
the jmage. These instruments may be considered 
under two heads. The first comprehending those in 
which the pencil i9 immediately drawn over the 


over the 


lines of the image. The second those in which the 
pencil has a motion parallel to that of the point which 
ijioves over the lines of the image. 

- Of the first kind are the following. 1. The tra- 
cing pane, a very simple and convenient instrument, 
consisting in a transparent plate of plain ground 
glass, or of Muscovy glass, placed vertically between 
the object and the eye ; whilst the eye is kept fixed 
by a sight, the outline of the image is drawn on the 
glass with Indian ink. 2. Or the upright glass may 
be divided into small squares by lines crossing each 
other, and the paper on which the drawing is to be 
made, being similarly divided, the particular inter- 
sections on the glass that cover the principal points 


of the object arc observed, and these points are laid 
down on the corresponding intersections on the pa- 
per. 3. The image seen in a plain mirror, may also 
be drawn on its surface with Indian, ink. 4. In the 
camera obscura, different forms of which are de- 
scribed in the Encyclopaedia under the articles Di- 
optrics and Optics, the image to be drawn is 
formed at the focus of a lens. 5. In the camera lu- 
cida the reflected image is usSd, 

In the second division of the instruments which 
^give a section of the perspective Cope susceptible of 
being delineated, the pencil does not move iimne- 
^ diately ov er the lines of the image, but moves parallel 


smg over pullies, and the ends of the strings are fixed 
to a counterpoise. On a similar principle is Pea- 
cock’s instrument, described in the Philosophical 
Transactions , Vo). LXXV., p. $66 ; and the instru- 
ments treated of in the Stockholm Transactions for 
the years 1760, 1774, and 1790. 2- The pencil 

may delineate the base of a cone similar and. op- ; ’ 
posite to the perspective cone. If the rays front, 
the extreme points of an, object cross on' the ray - 
from the centre, as they do m passing through a ( 
small hole into a dark room, and if it be supposed, . , 
that in the place of one of the rays a slender 
inflexible rod is substituted, moveable on a cen- 
tre at the hole, when this rod is moved, so that 
its outer extremity goes over the outlines of the' 
external image, a pencil fixed to its inner' extre- 
mity will form an inverted drawing of the "object. 
Of this nature is the optigraph of Ramsdcn and 
Thomas Jones, described in the Philosophical Ma- 
gazine , Vol. XXVIII. 1807, p. 67* The image of 
the object is seen in a telescope. There is a piece 
of plain glass near c in the focus of the eye-glass of 
the telescope F, Plate XLVI., fig. 5. On the centre 
of this piece of glass is a dot ; a is a plain mirror* in- 
clined so as to reflect the image of the object down in- 
to the telescope ; this mirror remains fixed, whilst the 
telescope is moveable on a universal joint at its object- 
glass b. Near c is anotherplain mirror, which reflects 
the rays to the eye-glass. The eye being {diced at the 
eye-glass at e , the telescope is to be moved by the 
handle A, so that ( the dot in the focus of the eye- 
glass shall pass over the outlines of the image seen 
by the eye, and the pencil at L performing a similar 
motion to that of the dot, aiid sliding freely in its 
sheath, presses with its weight on the paper : a draw- ; ' 
ing of the object is the result. If the stand and. 
slider H be lengthened, an enlarged drawing will be 
obtained. The instrument packs in a box 14 inches . 
by 6 and 3. (y.) k . 

CAMPER (Peter), eminent for his extensive 
knowledge in the various branches of Medicine, 
Zoology, and Comparative Anatomy, and for his 
taste in the Fine Arts, was born at Leyden, May the 
11th, 1722. His family had long held distinguished 
situations in the magistracy of that city. Where his 
grandfather had exercised the profession of medi- l? 
cine. His father, Fiorent Camper, was a Protestant 
clergyman, and had officiated in that capacity for 
some years at Batavia ; but had returned to his na- ? . 
tire country in 1713, after marrying Sarah Ketting; . 
who was born of Dutch parents, at Surat. Fiorent, 
Camper was an enthusiastic admirer of painting, and * 
took great, delight in the society of be' 

treated' with the greatest liberality,-— • 
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Cftmprr. ever open to such as' needed bis *asili#ttefce. He was 
' much connected with the teamed men who adorned 
the University of Leyden at the beginning of the teat 
century ; and was on terms oCJtnhViate friendship 
with the great Boerhoave. Yowhg Camper has* no 
doubt, been' greatly indebted for his success to the 
fortunate circumstances in which he was placed in 
early Hfc ; being thus surrounded by men of enlarg- 
ed and cultivated understandings, eminent for their 
taste and learning, and having, at the same time, 
every incentive that a wise education could supply 
to emulate those excellent models ; but nature had 
besides endowed him with that inherent desire of 
knowledge, that capacity, and that vigour and ac- 
tivity of mind, which, united as they were with 
a robust constitution of body » enabled him to reap 
the full benefit of these advantages. He gave 
very early proofs of his possessing those mental 
qualities, which lay the, foundation of future emi- 
nence; and his father, discerning with delight the 
auspicious dawn of his genius, judiciously removed 
whatever .might cramp its growth, arid avoided im- 
posing on him as a task those instructions and attain- 
ments, which he seemed so well inclined to acquire 
and pursue as an amusement. 

He applied himself, at an early age, to drawing 
and painting, under the tuition of Moor and of his 
son, both of whom were celebrated artists, and soon 
became remarkably proficient in these accomplish- 
ments. He derived* in the course of his life, im- 
mense advantage from the skill with which lie Used 
his pencil in delineating any object in which he was 
interested, whether fcmohg the works of art, or the 
productions of nature,— or whether they were the 
ofisprings of his own conception, in. the course of his 
philosophical researches. The value of this ac- 
quirement, as an object of early education, is not, 
perhaps, in general, sufficiently appreciated. The 
power of conceiving readily, and with correctness, 
mechanical forms, is one or the most useful results 
that practice, in the delineation of objects, can con- 
fer, and is of Incalculable advantage in a variety of 
pursuits, wit,h which such a talent might riot, at first 
‘V sight, seem to be immediately concerned. There is 
• no doubt, for instance, that it must remove many 
.i difficulties in the study of Geometry, by facilitating 
the conception . of figured space, the properties of 
which are the subjects of that science. An accurate 
knowledge of Anatomy is still more directly depend- 
ant upon, the suite power of apprehending the rela- 
tions of form* Tie progress wnich Camper made in 
this branch of science* and the range of inquiries to 
, Which he afterwards made bis knowledge subservient, 

* ate Striking illustrations Of this position. 

He was indebted to Labordes for his first lessons 
/ in Geometry, and was instructed in Natural Philo* 

J sophy by Musschenbrock and Gravesandc, who were 
.. the intimate friends of his father, and whose names 
Wiil^e evet illustrious in Jthe annals of science. From 
theSe~$tudte* he was naturally led to the pursuit of 
Medicine, of which the elementary branches have so 
Jptes6:te^iapce .With the physical sciences; and 
the university of Leyden, became, 

4Sni^nHubiUa, Von fiooyen, and the elder 
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Albinuspfbr Bocrhaave was, by this time, incapaci- Camper, 
tated by the infirmities of age from continuing his 
exertions «s public teacher in the university* Cam- 
per earned the first fruits of his academical labours 
by receiving, in 1746, the degree of Doctor in Phi* 
losOphy and Medicine ; on which occasion he pub- 
lished two dissertations ; the one De Visa, the other 
De oculi qnitnisdam partibus, which arc mentioned 
with commendation by Baldinger, in his Biography 
of Living Physicians , and which have been preserved 
by Haller. In the former he illustrates and defends * 

Smith's Theory qf Vision, and in the latter describes 
and gives plates of Petit’s Canal in the Eyes of differ- 
ent Animals . 

The acquaintance he had formed at college with 
several foreigners of merit, had long inspired him 
with a desire of travelling, and of gratifying his * 
thirst for knowledge, by visiting different countries, 
and conversing with men distinguished for their ac- 
quirements in the several branches of science. But 
the declining health of his parents, who were now 
advanced in years, and required the continual pre- 
sence and kindest attentions of their son, long pre- 
vented him from accomplishing his wishes. Their 
death, however, which happened in 1748, released 
him from duties, which he had the consolation of re- 
flecting had 1 been so piously discharged ; and he soon 
after, at the age of twenty-six, embarked for England. 

In London lie met with the celebrated physicians 
Mead, Pringle, and Pitcairn, with whom he became 
acquainted. He pursued bis medical studies under 
Hunter, Sharp, Smellie, and Winchester, and in- 
dulged his taste for natural history, by examining 
diligently the cabinets of Hans Sloane and Collinson, 
and the collections of Hill and Catesby. He studied 
Botany under Elliot, and Astronomy under Short ; 
and was instructed in the use of the microscope by 
Baker, who was at that time applying this instrument 
with so much success to objects of natural history. 

He seemed determined to suffer no opportunity 
Amassing a store of useful knowledge to escape him ; 
arid although his views embraced a wide range of 
subjects, ho was never satisfied with a superficial 
glance, riOr trusted to the reports of others, when 
there was a possibility of seeing with his own eyes 
the objects of his curiosity. His attention was par- 
ticularly directed tp the mechanical arts ; he visited 
the principal mfinafitetortes, and was indefatigable 
in collecting instructions from artists of eminence in 
every department t and his eager curiosity even ex- 
tended to the details of naval architecture, to tlic 
study of* which he devoted a Considerable portion of 
time. He Was in the habit, during all his travels, 
of making minutes of every thing he saw and learn- 
ed; and his happy facility in the employment of the 
pencil, enabled, him to take sketches on the spot of 
every object of which a delineation could be useful. 
Knowledge thus derived from personal observation 
is the more valuable, jis it is moto strongly impress- 
ed on. the memory, and as it is less liable to inac- 
curacy, and less likely to be tinctured with preju- 
dice, or distorted by the medium through which <+ 

IS received. He still cultivated his taste for paint- 
faft ted acquired much practical skill in Uv* art 
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Camper, of engraving. After remaining about a yew in 
London, and visiting the univetmu of Oxford 
and Cambridge, he proceeded t# Parity and de- 
voted turn month* to the inspection of tile princi- 
pal public establishments in that capital. He then 
travelled onwards to Lyons and Geneva f but the 
prosecution of his journey in the direction of Italy 
was stopped by the intelligence he received of his 
being appointed Professor in Philosophy, Medicine, 
and Surgery, at Fr&neker, in Friseland ; and he re- 
turned to Holland by Switzerland, and the banks of 
the Rhine, visiting, as he passed through Basle, the 
great Bernouilli, aiul examining, in the library of that 
city, the writings of Erasmus and the paintings of 
Holbein. The itinerary which he kept of his journey 
contains a great numbei of valuable remarks on agri- 
culture and geology, and showed how well he wax 
gifted with the talent for observation. 

In consequence of a severe illness with which he 
wax attacked m 1749, he was obliged to defer enter- 
ing upon the duties of his new Professorship till tbe 
autumn of the following year, when, in couformity 
w lth the custom on these occasions, he pronounced 
a public inaugural discount*, choosing as his subject 
Dc Mnndo Optimo . About the same period he was 
elet ted a Fellow of the lioyal Society of London. 

He had reaped so much advantage by his resi- 
dence in England, and was so much attached to its 
inhabitants, and full of admiration for the great pub- 
lic establishments of that country, that he returned 
there during the vacation of 1753, and resumed his 
various pursuits, both medical and scientific, with un- 
abated ardour. Among other objects, his attention 
wdi much directed to the method of inoculating for 
the small-pox, the practice of which was os yet con- 
fined to England. On hib return to Franeker he re- 
sumed his lectures, which were every year more nu- 
merously attended, and gained him such increasing 
celebrity, that he u as soon ranked as one of the 
blest men of science in Holland. In 1 7 55? he was 
"appointed Professor of Anatomy and Surgery at the 
Athenaeum of Amsterdam, and came, in conse- 
quence, to settle in that city, which was then the 
seat of opulence and learning. According to cus- 
tom, he pronounoed two inaugural discourses, the 
first, De Anatomei in omnibus suenins usu ; and the 
second, Dr certo in Medtcina . Tn 175b*, he married 
the widow of the Burgomaster of Harlingen. 

After continuing six years in Amsterdam, bis avo- 
cations were so multiplied and fatiguing, that he 
yielded to the strong desire which Mrs Camper Imd 
long entertained of retiring to FrisoJand ; and once 
more took up his abode at his country house near 
Franeker. He, of course, resigned his Professor- 
ship at Amsterdam ; bnt was allowed .to retain the 
title of Honorary Professor of that Academy. His 
principal work, during the time he had hold that 
chair, was the first volume of his Demorntraimmes 
Anafovi'co'PalhbiogicH#* But the leisure he now 
enjoyed m his retirement in Frheland, allowed him 
to dm ole his jvholc time to ecience , and the second 
nslnme of the same work made its appearance in 
1 7 fis, together with several other publications, of 
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Two ymtlt Dftft gHdod fftpSdly in the country, 
when be was again f#ted to the active duties of an 
academical life, by "the appdfow$sit which was con- 
ferred upon hjfe of Professor bf Medicine, Surgery, 
and Anatomy, in the Iliuver&itf of Groningen* The 
proximity or this city to his praoeni habitation, the 
natural activity of hi* mind, and *.0s#tientiou$ de- 
rive of being useful to the community, concurred 
with the love of feme, which retirement bad not ex- 
tinguished, in inducing him to Undertake the office 
which he was now so feeeourably called qpoo to dis- 
charge. He accordingly established himself and his 
family at Groningen, and, at his inauguration a* pro- 
fessor, delivered a discourse, £te odmrabili nnakgia 
inter stirpes et anmaHa* The great i merest which ' 
he took in the improlrapOfel of agrioxdturc, led to 
thq establishment, unde* Ids auspice* iof a society 
for the purpose of conducting experiments in this 
important art. TO this society Camper was iwraina* 


Camper* 
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ted Secretary. He bestowed 'much pains in investi- 
gating tbe nature of an epidemic disorder, which 
prevailed extensively among she eattle of Holland, 
and in devising the best means of diprinshittjg it* 
ravages. He made "those the subject of:*ftVpral 
lecture* which he read, in 1769, to the Academy pf 
Groningen ; and Ins proposed method of inoculating 
the disorder, with a view of disarming it of its viru- 
lence, appears to have effectually succeeded in those 
districts where it was adopted. He was also much 
occupied, at this period, with researches in Natural 
History ; and made a variety of important discoveries 
in Comparative Anatomy, of which we shall after- 
wards give a brief account. 

The ten years that he spent at Groningen were 
esteemed by Camper the happiest, at the same time 
that they were the most laborious, of liiw life ; and 
he probably .would never have quitted a situation in 
every respect so congenial to his taste, or the circle of 
friends he had formed there, by whom His talents 
were Well appreciated, and in whose approbation ht 
found the reward of his exertions, if the wishes of 
his wife, and his own anxiety to superintend the 
education of his family, had dot induced him to make 
the sacrifice of all these enjoyments, and once more 
remove to Franeker Academy, which his sons 
were to be placed. He continued* nqvertbtiea* ; 
steadily to prosecute his various philosophical and * 
medical researches until the year 1776, when ha 
sustained a heavy stroke of affliction in tbe death p£ 
his ytffe, in whom his affections bad been centered 
during a union of twenty year* and whose sUffaettic 
virtues, and exemplary attention to her children, bad 
secured her the esteem and refeppet of all who knew 
her. As the most efficacious mode of sodti^ung his 
grief, he detei mined upon varying the Scfcft* and 
making occasional excursions to jhe neighbouring 
parts of the Continent. He accordingly visited afi 
the cities that offered objects of attraction Iti the 
sciences or the fine arts; and after ^gratifying life 
taste for painting by the sight of the masterpieces 4 * 
of Rubens, Vandyke, and of other Painters of the 
Flemish School, proceeded, in scorch of arouseftgot 
and instruction, to pay another visit to Paris* Htit * 
he enjoyed the satiety of FrookJin, Mamtopfeh JBi- 
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characters tn the literary dud sdeiatific world. Re- 
turning to his own country, with recruited spirits, 
he upped himself with fresh ardour to his favourite 
pursuits, and, aiming at more comprehensive views 
of the animal kingdom, occupied himself in pursuing 
the analogies which connect its several departments, 
and in tracing the successive links of that extended 
chain, by which the different orders of beings are 
united in one continued series of gradation. A tour 
through Germany, at a later period of his life, 
brought him acquainted with many treasures in 
Natural History, with which that country abounds. 
The anatomical preparations of Kerkringius, and the 
observatory of Tycho Brahe at Hamburgh ; the col- 
lections of Natural History of Taube and Desrogues 
at Zell, and the superb cabinet of antiquities of the 
Count Walmoden qt Hanover, particularly attracted 
his attention ; and he explored with the eye of a 
geologist the volcanic district of Cassel. He formed 
also the acquaintance .of Zimmerman, Soemmerring, 
and other eminent physicians. The following year 
he visited Prussia, and was presented to the great 
Frederick, who received him at Potsdam, with much 
affability and respect, conversing with him for a long 
time on the subject of the fine arts ; and, on his re- 
turn, had the houour of spending two days with the 
brother of the king, Prince Henry of Prussia, at 
Rhynsberg. 

In 1785, Camper was chosen Member of the Royal 
Academy of Sciences at Paris, an honour which was 
the more highly prized, as the number of foreigners 
on whom it was conferred was limited to eight. In 
the same year, he paid a fourth visit to England, a 
country fof which he had alway shown a strong par- 
tiality, and was again gratified with the society of 
the numerous friends he had left there, and of others 
whose acquaintance he then for the first time made. 

His literary and philosophical occupations, nume- 
rous and important as they were, did not preclude 
him from taking an active part in the political con- 
cerns of his country. In 1762, he was returned as 
deputy in the Assembly of the province of Fries- 
land; and in 1776, appeared there as deputy for 
Idaarderadeel. He persuaded the Assembly to re- 
ject a proposal for the restoration of the maritime 
dikes of that province. In 1788, on the recommen- 
dation of the Stadtholder, he was nominated one of 
the Council of State of the United Provinces, and was 
of course obliged to reside at the Hague. During 
rite revolution which soon after occurred in Holland, 
he remained faithftilly' attached to the party of the 
Stadtholder; without, however, yielding his unqua- 
lified approbation to all their measures. The triumph 
of his own party was even accompanied with circum- 
stances which gave him much concern, and embit- 
tered the latter period of his life. He died in 1789, 
of a violent pleurisy, on the 7th of April: and his 
remains were deposited in the tomb of his ancestors, 
N^CJmrch of St Peter at Leyden. 
p a mind enriched with vast stores of knowledge, 

7 adorned with a taste at once elegant and refined, 
Camper united the most benevolent affections, and 
possessed all the virtues of domestic and social life. 
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His conduct in the several relations of son, of bus- Camper, 
band, and of fhtfter, was in respects exemplary/ 

His manners were remarkably placid, and bespoke 
that habitual equanimity, which was the characteristic 
qualityof his temper, and which, amidst strong sensibi* 
lity to tbraffections of humanity, he constantly studied 
to preserve. Nature had bestowed upon him a dig- 
nified and graceful form, and a remarkably animated 
and expressive countenance. His voice, which was 
sonorous and flexible, was excellently adapted for 
public speaking. He had a singular facility in ac- 
quiring languages ; and spoke fluently Latin, Eng- 
lish, French, and German ; and had, besides, attain- 
ed a competent knowledge of Greek and of Italian. 

Few men have received, during their lives, so 
many honourable marks of literary distinction as 
Camper. Besides those which have been already * 
mentioned, he was chosen Member of the Academics 
of Petersburg, Berlin, Edinburgh, Manchester, Thou- 
louse, Gottingen, Harlem, Rotterdam, and Flushing : 
und was Foreign Associate of the Royal Society ol 
Medicine at Paris. He obtained the prize of the 
Academy of Harlem, for his Memoir on the Physical 
Education of Children . His Researches on Specific 
Remedies gained him the prize of the Academy of 
Sciences of Dijon ; his Observations on Inoculation 
that of the Academy of Thoulousc ; and his Memoir 
on Chronic Diseases of the Chest that of the Aca- 
demy of Lyons. The Royal Academy of Surgery 
voted him three prizes for his Memoirs on the In- 
fluence of Different Circumstances in Regimen on the 
Treatment of Surgical Diseases . To specify in de- 
tail the several subjects on which he has written, 
would be to extend this article to too great a length. 

We shall, therefore, content ourselves with enume- 
rating those works which are of most importance ; 
and, instead of reciting them in the order of their 
publication, shall arrange them according to the 
subjects to which they relate. His principal labours / 
were bestowed on Comparative Anatomy and Phv. 
siology, and his discoveries in this wide field of re- 
search are numerous ^nd important. A posthumous 
collection of his works on these subjects appeared at 
Paris in 1808, in $ vols. 8vo, with a folio atlas of 
plates, undent he title of (Euvres de Pierre Camper , 
qni out pour objet I'Histoire Naturelle, la Physio - 
logic, et r Anatomic Comparie ; to which is prefixed 
an E&t&y on his Life ana Writings, by his son, and 
two eulogiums, one by Vicq d’Azyr, and the other 
by Condorcet. They contain his Dissection and Na- 
tural History of the Orangoutang, and other Species 
of Apes, He examines especially the peculiarities 
in the structure of the organ of voice of those ani- 
mals, which deprive them of the power of uttering 
articulate sounds, and which alone would place an 
immense interval between them and the human spe- 
cies. His anatomical description of the two-horned 
rhinoceros, of the rein-deer, and of the elephant, are 
the subjects of separate dissertations ; as also his re- 
searches on the structure of the great bones of birds, 
and tile manner in which atmospherical air is intro- 
duced into them (of which the discovery was mad** , 
by Camper, prior to the time at which Hunter pub- , 
fished his observations on the same fact) ; o« the 
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Cdjupei structure of the porpoise and the whale ; on the clas- 
sification of fishes, according to the s y *em of Lin- 
naeus ; on the anatomical struct ureuof the organs of 
. hearing in fishes, and of the blowing- holes of the 
cetacea ; on the dugon of Buffbn, and the siren a la - 
certina of Linnaeus, both of which he pronounces to 
belong to the class of fishes ; on the generation of 
the pipa, or American toad ; on the croaking of the 
male frog ; on the petrifactions found in the moun- 
tain of St Peter, near Maestricht, and the fossil bones 
of fish and other animals ; on the analogies that may 
be traced between the several parts of the animal 
kingdom, especially in the structure of the human 
species, compared with those of quadrupeds, birds, 
and fishes ; on the alteration of form in the human 
species produced by age ; on the diversity of features 
% which characterize different nations, and the mode 
of expressing these differences in delineating the hu- 
man figure ; on the mode in which the passions are 
indicated by the countenance; on the beau phy- 
sique, or the beauty of forms ; and on the analogy 
between plants and animals. In the practical branches 
of Medicine, he has written observations on the ino- 
culation of the small pox, founded on experiment ; 
on the theory and treatment of chronic diseases of 
the lungs, and a historical inquiry into the principal 
methods of cure employed by the ancients and mo- 
derns in these disorders; on the nature, employ- 
ment, and mode of operation of remedies termed 
specifics ; on the nature, causes, and treatment of 
dropsy, and the different indications of cure derived 
from the symptoms ; on the nature of cancer, and 
on the signs denoting those of the breast that do not 
admit of cure ; on the hernias incident to new-born 
children, &c. ; on ulcer3 in the urethra and prolap- 
sus ani ; on the fracture of the patella; on the callus 
of fractured bones ; on lithotomy, and especially 
on the method of performing that operation at two 
i different times, according to the plan of the cele- 
^ . heated Franco ; on the construction of bandages 
‘ ar "hernicTe ; on bandages in general ; on the abuse 
of ointments and plasters, in the treatment of ul- 
cers, and on improved methods of managing them ; 
on the noxious effects attending the admission of air 
into the body, and the influence of this principle on 
the treatment of surgical diseases. In the depart- 
ment of Midwifery, lie has written a letter to Dr 
Van Gesclier on the utility of the section of the 
symphysis pubis in laborious labours, and observa- 
tions on the use of the lever of Roonhuyscn in diffi- 
cult parturition. Several memoirs on the subject of 
infanticide, and the juridical questions connected 
with that subject, were published by him at Lccn- 
warden. (w.) 

CAMPOMANES (D. Pedro Rodrigues, Comte 
de), a Spanish Statesman, and Writer of great cele- 
brity^ particularly on subjects of Political Philosophy, 
was bom in the Asturias towards the year 1 7 1 0. We 
have sought in vain for biographical materials in re- 
gard to this eminent person, of whose life we can 
find no particulars but the scanty notices contained 
injjie BiograpJne UniverseUe , and the Supplement to 
7 v the last edition of the Dictionnaire Universel . From 
\hese wprks wcjlggm that, in 1765 he was appointed 
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by Charles III. Fiscal of the Royal and Supreme 
Council of Castille; that on the accession of 
Charles IV, in 1788 he was appointed President 
of this Council, and afterwards Minister of State ; 
and that ho was expelled from the Council, and 
deprived of all his employments, when Count Flo- 
rida Bianca came into power. He was Director 
of the Royal A cud cm if of History , and an honorary 
member of most of the other similar establishments 
in Europe. He supported his expulsion from office 
and power with firmness and dignity ; and died at 
Madrid, according to the Dictionnaire Unitersel , in 
1789> hut according to the Biographic UniverseUe , 
not till after the commencement of the present cen- 
tury. 

The number of his works, and the variety of sub- 
jects which they embrace, show him to have been 
a man of uncommon activity, as well as versatility of 
talent, while some of them display such a depth of 
political knowledge, and superiority to the preju- 
dices of his country and age, as have ranked him in 
the first, class of modern writers on Political Eco- 
nomy and Legislation. The following list contains 
abridged titles of his principal works, all of which, 
we believe, were published m the Spanish language, 
and none of them, so far as we know, has ever ap- 
peared in an English dress. 

1. Historical Dissertations on the Order of the 
Knights Templars . Madrid, 174-7- 2. A Translation 
of the Periplus of II anno, with Notes . 1 756. This 
translation was made from Hudson ’s edition of the 
Periplus , and the Notes contain a refutation of the 
objections urged by Dodwell against the authenticity 
of this celebrated Journal, which is now universally 
admitted to be one of the most curious relics of an- 
tiquity. The learning and ability which he display- 
ed in support of it procured him an unsolicited place 
among the corresponding members of the French Aca- 
demy of Inscriptions and Belles Lettres. 3. A Geo- 
graphical Account of the Kingdom of Portugal. 1J 62. 
4 . Two Memorials relative to the means of regulating 
and employing Gypsies and Vagrants. 1763-4. 5. A 
Memorial on the necessity of a Free Commerce in Grain. 
1764. 6. Memorial on the provisioning of the city 

of Madrid , drawn up and published by order of the 
Supreme Council. 1768, 2 vols. 8vo. 7. Discourse on 
the Protection tyf ' Industry. 1774, in 8vo. 8. Dis- 
course on the education of ' Artisans. Svo, 1775 . In 
1777 he gave to the world an Appendix to this work, 
containing a view of the causes which have led to 
the decline of arts and manufactures in Spain, in 4 
vols. Svo. Of these two great works, the Discurso 
sobre cl Jbmento dc la industria popular , and Discurso 
sobre la educacion Popular de tos Artesanos , Dr Ro- 
bertson speaks as follows : “ Almost every point of 
importance with respect to interior police, taxation, 
agriculture, manufactures, and trade, domestic us 
well as foreign, is examined in the course of them ; 
and there arc not many authors, even in the nations 
most eminent for commercial knowledge, who have 
carried on their inquiries with more thorough know- 
ledge of those various subjects, and a more perfect 
freedom from vulgar and national prejudices, or who 
have united more happily the calm researches of phi- * 
4 p 
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Campo* losophy, with the ardent zeal of a public-spirited ei- 
tuajaci tizen. ,f (History of America J 
Camus. The above seem to he tbc chief productions of 
v the pen of Campomanes ; but, besides these, he 
1 was author of several other pieces on historical and 
literary subjects ; and he published a complete edi- 
tion of the voluminous works of Feyjoo, to which 
he prefixed an account of the life ot that learned 
Benedictine. 

CAMUS (Charles Stephen Louis), a mathe- 
matician and mechanician : born at Cressy en Brie, 
near Meaux, the 25th August 1699 ; S( > n of Stephen 
Camus, a surgeon of that town, and Margaret Mail* 
lard. 

His taste for practical mechanics was very early 
demonstrated by a singular ingenuity in the con- 
struction of a variety of little machines, with which 
he amused himself ; and he soon felt so strongly the 
value of mathematical studies* that he urged his pa- 
rents to find the means of sending him to a school 
where he might apply to them. In compliance with 
his wishes, he was placed, when he was little more 
than, ten years old, at the College de Navarre, in 
Paris : and in two years he acquired knowledge 
enough to become an instructor of others, and to re- 
lieve his friends from all further expeace in his edu- 
cation. lie was assisted, in tlie pursuit of the higher 
departments of the mathematics, by the celebrated 
M. Varignon ; and he particularly applied himself 
to civil and military architecture, and to astro- 
nomy. 

1. The first result of his studies that was destined 
for the public eye, was an emay On the Masts qf 
Ships, a subject which had been proposed in 1727 
as a prize question by the Academy of Sciences. 
This essay was received with considerable appro- 
bation, and was inserted in the second volume of 
the Collection of Prize Memoirs .- shortly after, 
the author was mode an Adjunct, or Subassoci- 
ate, of the Academy, in the department of Mecha- 
nics. 

2. In 1728 he brought forwards a memoir on the 
Living force of bodies in motion, in which he con- 
cludes, from considering the actions of springs, and 
other similar powers, that its true measure is the 
product of the mass into the square of the velocity, 
as Leibnitz maintained : this product being also pro- 
portional to that of the force into the space through 
which it acts, while the momentum is proportional to 
the force and the time conjointly. In December 
1780, M. Camus was appointed Professor of Geo- 
metry to the Academy of Architecture, and a few 
years afterwards he became Secretary to the same 
body. 

8. The Memoirs qf the Academy for 1732 contain a 
short paper on a Problem proposed Iry M* Cramer , 
respecting the determination of two curves bearing 
a particular relation to each other. It was the cus- 
tom of the age to consider exercises of this sort as 
trials of strength, to which it was incumbent on all 
gcometriuuns to submit, for the honour of the coun- 
tries in which they lived, and of the societies to 
which they belonged. The author was elevated 
in 1733 to the rank of an Associate of the Academy, 
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together with Oairaut, over whom he even obtained 
some advantage in the ballot. 

4. He communicated to the Academy, in tho same 
year, a valuable paper on the Teeth of Wheels . La- 
hire had already laid the foundation of the investiga- 
tion on its true basis, and had pointed out the use 
of different epicycloidal curves for the forms of the 
teeth of wheels in different circumstances : and M. 
Camus, in this essay, enters into some further in- 
quiries, particularly with regard to the best propor- 
tions for the length of the teeth, and the compara- 
tive diameters of the wheels : a discussion for which 
his intimate acquaintance with the art of the clock- 
muker made him particularly well qualified. In 
17 36 he accompanied Maupertuis and Clairaut in the 
expedition to Lapland, for the measurement of a de- 
gree of' the meridian ; and he was enabled to render 
them very essential service, not only as a geome- 
trician and m astronomer, but also by his skill in 
various departments of' the mechaxiical arts, which 
became particularly valuable in so remote a situation. 

5. JVL Camus directed his attention in 1738 to the 
well known but interesting mechanical phenome- 
non of a Pistol ball piercing an open door , without 
causing any very sensible motion in the door, and 
published a paper on the subject in the Memoirs of 
the Academy* He justly observes, that the effect of 
any force depends, not only on its magnitude, but al- 
so on die time for which it operates ; and that though 
the impulse of the ball must tend to cariy die door 
before it, with a force paramount to the resistance 
which it opposes to the ball, yet the time of die ac- 
tion of tills force is too short to produce a sensible 
effect on the whole mass of the door. 6, 7. In 1739 
he presented to the Academy two hydraulic me- 
moirs, the one on Water buckets , the other on Pumps . 
In the latter he investigates the diameter of a valve, 
capable of transmitting the greatest quantity of wa- 
ter, within a given barrel ; a valve which is too large 
net being at liberty to rise to a sufficient height. 

8. He inserted in the Memoirs for 1 740 a confu- 
tation of a Mechanical fallacy , which has misled 
many of the enthusiasts who have bewildered them- 
selves in the search of a perpetual motion : demon- 
strating, that when a number of weights are caused 
to descend, in any imaginable paths, at a greater 
distance from the centre of a wheel than they ascend, 
the number of the . weights descending at any one 
time must always be smaller than those of the 
weights ascending ; and in such a proportion, as per- 
fectly to compensate for the mechanical advantage 
apparently gained by tbe greater distance. In the 
following year he was received into the number of 
the Academicians, in the department of Geometry, 
on occasion of the resignation of M. Fontenelle. 
9, He published also, in the Memoirs for 1741, an 
account of a Gauging rule , for measuring barnds of 
different forms, by simple inspection of the logarith- 
mic scales engraved on it, observing only some easy 
rules for their adjustment, according to the general 
nature of the solid. 10. In 1746 Ije presented a 
Report, in conjunction with M. Hellot, on the Leng 
of the Standard Ell , which was thought worthy of 
being inserted in the collection of tb* Acadenr* 
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C jnm 1 1 . We find among the Memoirs for 1 747 an essay 

_ . of M. Camus on the Tangents of Cun s having se- 

verai branches, crossing each other ; which frequent- 
ly require, for their determination, the use of fluxions 
of the higher orders, the first fluxions of the absciss 
and ordinate vanishing together. M. Saurin had 
before given a similar solution of the problem, but 
had not attempted to explain the metaphysical 
ground, upon which the apparent paradox is recon- 
ciled to the general principles of the differentia) me- 
thod. 

12. M. Camus also assisted in several determina- 
tions and reports which were referred at various times 
to committees of the Academy ; and particularly in 
the remcasurement of M. Picard’s base from Ville- 
juif to Juvisy, which was performed by eight mem- 

% bers, and recorded in the Memoirs for 1 751- 

13. The latter years of his life Mere much occu- 
pied in various engagements connected with the of- 
fices of Examiner m the schools of the Royal Engi- 
neers and in that of the Artillery, to which he was 
nominated by the King. lie undertook, for the ad- 
vantage of the students in these schools, the labo- 
rious task of reducing into a uniform system a com- 
plete course of mathematical study, in which the 
geometrical method was as much as possible observ- 
ed, and which is considered as highly creditable to 
his talents and exertions : it was entitled Cours dcs 
Mathcmutiques , 4 vols. 8vo. 14. He also published 
an Elementary work ou Arithmetic. 

In person Si. Camus was tall ; his countenance 
was agreeable ; his manners firm, and occasionally 
somewhat warm ; but he was far from being either 
morose or vindictive. He was elected a foreign 
member of the Royal Society of London in January 
1764- He married, in 1733, Mad ,e . M. A. M. Four- 
rier, and had four daughters, the eldest of whom 
was married to M. Pagin ; the others died young. 

\ His last illness was supposed to have originated from 
a-rpld, taken in a professional journey, during the 
.'vard winter of 176b; and to havo been aggravated 
by affliction for the loss of his surviving daughter: 
he died a few months after her, on the 4th May 1768. 
lie left a variety of manuscripts, demonstrative of 
his habitual diligence, and of the extent of his re- 
searches ; but not deemed of sufficient importance to 
meet the hazards of posthumous publication. ( Hist - 
Acad. Par. 1768 . P. 144.) (m. e.) 

CANADA. In the Encyclopedia will be found 
an account of the settlement and early history of 
Canada, with other par icalars relative to the nature 
and productions of the country. At present we 
propose to add such further information as we have 
been enabled to collect from the works of recent 
travellers. 

In tire year 17.01, the territory formerly dis- 
tinguished by the general name of Canada, was di- 
vided, by an act of the British Parliament, into the 
two provinces of Upper and Lower Canada. These 
are comprehended within the 6l° and 81° of west 
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longitude from London, and between 42° 30’ and Cmwfa. 
52° north latitude ; and are computed to extend from 
east to west about 1400 miles, and from north to south 
from 200 to 400 miles. 

The province of Lower Canada lies between 45° Lower Ca- 
and 52° of north latitude, and between the 6.1° and na(, ‘ 1 ' 

81° of west longitude. On the north it is bounded 
by the territory of East Maine ; on the east by the 
Gulf of St Lawrence, the river St John, and part 
of the Labrador coast, now annexed to the govern- 
ment of Newfoundland ; on the south, by New 
Brunswick and the territories of the United States, 
namely, the district of Maine, the province of New 
Hampshire, the state of Vermont, and the state of 
Now York; on the west, by a line which separates 
it. from Upper Canada, commencing at a stone 
boundary on the north bank of the Lake St Francis, 
in St Lawrence river, thence north to Ottawa river, 
which it ascends to its source in Lake Temiscmning, 
and from thence due north, till it strikes the boun- 
dary-lino of Hudson’s Bay, including all the terri- 
tory to the westward and southward, commonly 
known under die general name of Canada. This 
province is divided mto the districts of Montreal, 

Three Rivers, Quebec, and Gaspe, which by pro- 
clamation of the Government were, in 1792, subdi- 
vided into the following twenty-one counties, viz. 

Bedford, Buckingham, Cornwallis, Devon, Dorches- 
ter, Eppingharn, Gaspe, Hampshire, Hertford, Hunt- 
ingdon, Kent, Leinster, Montreal, St Maurice, Nor- 
thumberland, Orleans, Quebec, llichlieu, Surrey, War- 
wick, and York. The minor divisions are, 1st, The 
seignories, or the original grants of die French Go- 
vernment under the feudal system, which, in die year 
1721, were again partitioned out into parishes. The 
limits of these last, however, have not been very strict^ 
ly adhered to, portions of ancient parishes having been 
from time to time constituted into new ones. 2 d, The 
townships or grants of land made by die English Go- 
vernment since tire year 1796, in free and common 
soceage. 

The following are die boundaries of Upper Ca- Upper Ca- 
nada: On the east, it is bounded, since die year®®** 4, 

17.91* by Lower Canada; on the north-east, by the 
Grand or Ottawa river* which is the common boun- • 
dary between it and the lower province; on die 
north, by the territories of the Hudson s Bay Com- 
pany ; on the south and south-east, by the United 
States of America, although the common frontier 
between these two states is far from being well defin- 
ed. It is merely an imaginary line, beginning at die 
village of St Regis on the St Lau rence, in the 45tli° 
of north latitude, passing up the middle of this river, 
through Lake Ontario, the Niagara river, and I-uke 
Erie, and continuing thence through the middle of the 
water-communication into Lakes Huron and Superior, 
along the middle of die chain of lakes which leads 
to the Lake of the Woods, and from thence due 
west to the river Mississippi.* The treaty of J8i5 
provides for the revision of this boundary-line. On 
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\ * This is the boundary fixed by the treaty of 1783, when the country was little known, and it is dicre- 
forg '-*roneou§ A ;,the Lake of the Woods being to the north of the sources of the Mississippi. A line drawu 
ifuc wcairtiioai thk would never strike the Mississippi. 
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the west and north-west, no limits have been assign- 
ed ; and Upper Canada may be supposed, therefore, 
to extend, in this direction, as far as the Pacific and 


Northern Oceans. 


Upper Canada fs 
namely, 

divided into eight districts, 

Eastern, 

The Home, 

Johnstown, 

Niagara, 

Midland, 

London, and 

Newcastle, 

The Western. 

These again are 
counties, namely, 

subdivided into twenty-three 

Glengary, 

Stormont, 

Prince Edward, 
Northumberland, 

Dundas, 

Durham, 

Prescott, 

York, 

llussel, 

Norfolk, 

Grenville, 

Oxford, 

Leeds, 

Middlesex, 

Carleton, 

Lincoln, 

Frontenac, 

Haldimand, 

Lenox, 

Kent, and 

Addington, 

Hastings, 

Essex. 


These contain 159 townships, exclusive of Indian 
lands, and certain other portions that are reserved 
for the Crown, and the maintenance of the Protest- 
ant clergy. The quantity of land in each township 
is computed by Bouchette, in his valuuble and ela- 
borate work on Canada, to amount, on ah average, to 
6 1,(]00 acres, making the whole amount to 6,04, 400 
acres; of which 3,000,000 of acres are granted in feu 
and common soccage, 2,769>828, are reserved for 
the Crown and clergy, and 3,924,572 still remain to 
be granted. 

The country of Canada is intersected by moun- 
tainous ridges, which extend from the coast far into 
the interior, and between these lie extensive valleys, 
which arc generally pleasant and fertile. On the 
southern shore of the St Lawrence, a ridge of heights 
rises near the eastern extremity of Lower Canada, 
which runs close to the river for 'upwards of 100 
miles, and forms its rugged banks as far as Cape 
Tourment, about 30 miles below Quebec. Here 
the ridge, taking a direction west 60 uth-west, termi- 
nates on the river Ottawa, about 38 leagues above its 
confluence with the St Lawrence; extending west- 
ward from Cape Tourment along the course of the 
river about 300 miles. The tract of country lying be- 
tween it and the St Lawrence, which may be estimat- 
ed at from 15 to 30 miles in breadth, is beautifully 
picturesque, well watered, and level. Towards the 
westward, more especially, it may be considered, both 
in respect to population, soil, and skilful cultivation, 
as the choicest part of the province. 

That part of Canada which lies on the north side 
of this ridge, is comprehended within the Ottawa 
river on the north-west, the 81st parallel of west 
longitude, and the 52 d of north latitude. It is inter- 
sected by another and higher range of mountains, 
which runs into the interior in a north-west direction, 
at the distance of about 200 miles from the former 


ridge, and which fofms the height, of land by which 
the tributary streams of the St Lawrence are divid- 
ed from those that fall into H tub on's Ba y. Of this 
extensive wilderness, which ha? been but imperfect- 
ly explored, all that we know b, that it is covered 
with immense forests, whose dreary solitudes are only 
interrupted by hunting parlies of wandering savages. 

On the south side of the river Si Lawrence, a 
ridge commences nearly 100 miles below Quebec, 
taking a south-west direction ; and, opptrite to this 
city, it is about 10 leagues distant from the river. 
The intervening country is a fertile and well-culti- 
vated level, w'ith several insulated hills, or rather 
rocks, of a singular form, and thinly covered with 
small trees near their summits. The same chain, 
continuing in a south-west direction, crosses the 
boundary-line between Canada and the United States 
to the west of Lake Memphreniagog, and proceeds 
in the same course until it meets with the Hudson 
river. The tract between this ridge and the St 
Lawrence, with the exception of some occasional 
ridges, is nearly level ; and, from the richness of its 
soil, is covered with populous and flourishing settle- 
ments. 

Beyond this ridge, at about the distance of 50 
miles, is another and a higher ridge, generally deno- 
minated the Land’s Height, as it divides the tribu- 
tary streams of the St Lawrence from those which 
flow towards the Atlantic Ocean, and its summit is 
also supposed to constitute the boundary- line be- 
tween the territories of Great Britain and the United 
States. This range of mountains commences near 
Cape Hosier, in the Gulf of St Lawrence, and, run- 
ning into the interior in a direction nearly parallel 
with the course of the river, and with the former 
chain, it terminates upon the eastern branch of Con- 
necticut river, being in length nearly 400 miles. The 
country lying between these two ridges, varies in its 
quality and fruitfulness, according to its peculiar si- 
tuation. From the 45th degree of north latitude, 
which is the boundary-line between Canada and the 
United States, to the river Chaudiere, within a few 
miles of Quebec, there is a tract of excellent and 
fertile land, divided mostly into townships, many of 
which are settled and under cultivation. This part 
of the country, both from its luxuriant soil, and from 
the greAt advantage of its being contiguous to the 
United Slates, and its comprehending the main roads 
and principal points of communication between the 
two territories, will probably become the most flou- 
rishing portion of the province. From the river 
Chaudiere eastward to Lake Tcmiscouata, the land 
is broken, irregular, and of an indifferent quality ; 
interspersed, however, with some good and produc- 
tive tracts, of which the returns would amply repay 
the expences of cultivation. 

From Lake Teniiscouata eastward to Cape Rosier, 
in the Gulf of St Lawrence, the country has been 
but partially explored. But it appears generally to 
be of a rugged and mountainous character, and such 
parts of it as are known exhibit an appearance of 
sterility which holds out no encouragement to the 
labours of the farmer. On the banks of the St Law- 
rence, however, some fertile spqta ^ 1 ' fquni , . 
which settlements might be established with advan-’ 
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Cttwvla. tage. On the south side of the ridge, down to the 
shores of Gaspc and Chaleur Bay, the country is ge- 
nerally barren and mountainous, interspersed with 
occasional spots of excellent land, some of which, 
especially those on the shores of Chaleur Bay, arc 
well settled. They contain about 3000 inhabitants, 
most of whom, being employed in the fisheries, be- 
stow comparatively little attention on agriculture. 

That portion of Upper Cauada which has been 
laid out into townships, extends from its eastern 
frontier along the north shore of the river St Law- 
rence, Lake Ontario, Lake Erie, Lake St Claire, and 
the communication between it and Lake Huron, in 
length about 570 miles, and its breadth towards the 
north varies from 40 to 50 miles. Through the 
whole of this track the soil is excellent, and is not 
exceeded by any other part of the American Conti- 
nent. It generally consists of a fine dark loam, mix- 
ed with a rich vegetable mould ; but it is so happily 
varied as to present situations adapted to every spe- 
cies of produce. For about J70 miles from the east- 
ern frontier of the province to the head of the Bay 
of Quinte, on Lake Ontario, the land is spread out 
into an almost uniform level of great beauty, which 
rises only a few feet from the bank of the St Law- 
rence. It is well watered in almost every direction 
by numerous streams, which are generally navigable 
for boats and canoes, and which, at the same time, 
present the most desirable situations for the erec- 
tion of machinery. From the Bay of Quint6, about 
40 miles from the eastern shores of Lake Ontario 
to its western extremity, runs a longitudinal ridge of 
no great elevation, and of inconsideiable breadth. 
Another ridge, called the Queenstown Heights, ex- 
tends eastward along the southern shores of Lake 
Ontario, between these and Lake Erie, into the State 
of New York. This range never rises in any part 
more than l6o yards above the level of the lake. 
The country which lies between the two lakes of On* 
' '.rio and Erie, and which extends round the western 
extremity of Lake Ontario to the Bay of Quints, 
comprehending the Newcastle, the Home, and the 
Niagara districts, or nearly one-third of that portion 
of the province which has been surveyed, and laid 
out into townships, is watered by a number both of 
large and small streams. The land throughout is 
uncommonly rich and fertile, and already contains a 
number of flourishing settlements. 

The remaining part of the tract we have been de- 
scribing, which extends along the southern shores of 
Lake Erie, from the river Ouse to the Lake and 
River of St Clair, is a complete level, abounding in 
the most advantageous situations for settlements ; and 
those places which are already occupied and under 
tillage, equal any part of either province, for the 
plentiful crops and thriving forms with which they 
abound. That portion of the country which lies 
between Lake Erie and Lake St Clair is, perhaps, 
the most delightful in the whole province. The fer- 
lility of the soil, — the diversified and luxuriant scene 
t which everywhere opens to the view, — the excellent 

' " riih which abound in the rivers, and the profusion of 
A game in the woods, combine to attract a continual 
f °f neyi-witlers to this highly favoured tract. 
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Beyond these cultivated parts of Upper Canada, 
there are large tracts of land, stretching far to the 
northward, covered with immense forests, the haunt 
of wild animals and of wandering savages. But 
these regions, though they have never been explor- 
ed by the Europeans, are Jcnown to spread out into 
valleys of a rich and fertile soil, more especially in 
the country skirting the south-west shore of the Ot- 
tawa river. They arc also watered by many streams, 
some of a large size, which flow both into Lake Hu- 
ron, and into the Ottawa river. The course of these 
rivers is not, however, sufficiently known, to be 
traced with accuracy on the map. In those unex- 
plored countries all sorts of timber are found in the 
greatest profusion. The oak, beech, walnut, ash, 
hickory, maple, elm, pine, sycamore, birch, and 
many other sorts, grow to the largest dimensions, 
which is the best proof of the fertility and vigour of 
the soil in which they have taken root. 

The rivers and lakes of Canada are stamped with Rivers 
a peculiar character of grandeur. The great river 
St Lawrence issues from Lake Superior, and flow- 
ing successively through Lakes Huron, Erie, and On- 
tario, falls into the ocean after a course of 2000 
miles* Its course is through a long and narrow val- 
ley, in which, also, are contained the great lakes from 
Which it derives its ample stream. This valley 
seems to have taken the form of the immense col- 
lection of waters of which it is the depository ; it 
is closely encompassed on every side, except on that 
through which the river makes its way to the sea, by 
different ranges of mountains, which completely en- 
circle the great lakes at the distance, in some points, 
of not more than sixty miles, and shutting them up 
from the interior, form the dividing ridge between 
the tributary streams of the St Lawrence, and those 
which flow north and south into Hudson s Bay and 
the Mississippi. The prodigious volume of water 
which the St Lawrence rolls into the ocean, and the 
extent to which it is navigable, give it the pre-emi- 
nence over all the other great rivers of the American 
Continent. Its breadth, at its mouth, may be rec- 
koned £)0 miles, and at Saguenay river, 260 miles 
higher up, it is still 18 miles broad. It is navigable 
with safety for ships of the line 400 miles trom its 
mouth, and, to Montreal, 160 miles further, it is na- 
vigable, with very little difficulty, for ships of 6*00 
tons burden. For vessels of a larger size the navi- 
gation is intricate and dangerous. The St Lawrence 
is diversified by numerous islauds, ond its shores 
alternately present the pleasing view of flour sh* 
ini? settlements, and of sublime and picturesque 


scenery. 

The tract of country which the St Lawrence 
drains of its waters, is confined, both on the north, 
and more especially on the south, by ranges of 
mountains which run along its whole extent; so that 
there is no adequate space for the formation of such 
immense tributary rivers as pour their waters into 
the Amazons, the Plata, or the Mississippi. It will, 
accordingly, be found that the main stream of the 
St Lawrence is not increased by such vast accessions 
from the tributary waters of the territory through 
which it flows, as those last mentioned rivers. The 
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CanttlAi principal rivers which it receives from the north, are 
the Ottawa, the Musquinongg, the St Maurice, the 
St Atm, the Jacques Cartier, the Saguenay, and the 
Mttnicouagan. From the south, it roccivcs the Sal- 
mon river, the Clmtcaugay, the Chambly or Hichlieu, 
the Yamasku, the St Francis, the BccttnCour, the 
Du Chone, Chaudierc, find Du Loup. Of these, 
the Ottawa and Saguenay are important rivers, and 
bring a great accession to the stream of the St Law- 
rent e. The Saguenay is a broad, deep, and uncom- 
monly rapid river. At its mouth it is only one 
mile broad, but is said to be of unfathomable depth, 
attempts having been made to find the bottom with 
500 fathoms of line, but without effect. About two 
miles higher it has been found to be from 130 to 
2 40 fathoms deep. The Ottawa is also a large and 
important river. It has its rise from several lakes in 
1 qiper Canada, and, rushing over a bed of remarkable 
declivity, falls into the St Lawrence a few miles 
above Montreal. 

Lakes. No country in the world contains such immense 

depositories of fresh water as Canada. Its lakes are 
not only numerous, but they are unequalled in mag- 
nitude by those of any other country in the world. 
Lake Superior, which is of a triangular form, is 38 1 
miles in length, and lb'1 broad. Its circumference 
is above 1100 miles, and it is equally remarkable for 
the transparency of its waters and for their extra- 
ordinary depth. Lake Huron yields but little, in 
point of extent, to Lake Superior. Its greatest 
length from west to east k SIS miles ; at its western 
extremity It is less than 100 miles, and at about 100 
mites from its eastern shore it is scarcely 69 miles 
broad; Hut near the centre it extends southward to 
tire breadth of 1 80 miles. Its circumference* mea- 
suring all the bendings of the coast, is about 812 
miles. At the western angle of Lake Huron is 
Lake Michigan, which is £6£ mites in length by 55 
in brfeadth, and whose circumference is 731 miles. 
Lake Eric, which is connected with Lake Huron by 
the /iver Detroit, extends from south west to north- 
east £81 miles. It is 63} miles in breadth where it 
it k broadest, and is 658 miles in circumference. 
Frofoi tlte north-east extremity of Lake Erie, the 
commuRtcation to Lake Ontario is by the Niagara 
river, and is 36 miles in length. This lake is 171 
mites in length, its greatest breadth is 59 and its 
circumference is 407 miles. In the interior, the 
country is covered with numerous smaller lakes, 
which are so connected, that, by the help of short 
pontagel* and other expedients, a navigable commu- 
nication, by means of canoes, is carried to the Lake 
of the Woods, Lake Winnipeg, and onwards to the 
distance of several thousand miles in the remote re- 
gions of the north-west country. 

Climate In Canada, the opposite extremes of heat and 

POM**" are felt in all their excess. Tlie greatest heat 

exiporietoced during the summer is from 96 to 10£ 
degrees of Fahrenheit in the shade ; but the usual 
summer heat varies from 75 to 80. In the winter, 
tire mercury sometimes sinks to 31°, and it has even 
been known to fall so low as 36° below 0. It never 
continues, however, above one or two days at these 
extreme^ and ft is not above once or twice in a sea- 


son that this excessive cold is felt. The medium Canada, 
temperature of winter may be estimated, in general, K ***s*%S 
to be from £0 degrees above to £5 degrees below 0. 

The pure air and cloudless sky, which always ac- 
company this intense frost, make it both pleasant 
and healthy, and render its effects on the human 
body much less severe than when the atmosphere is 
loaded witli vapours. In the vicinity of the sea, to- 
wards the eastern coast of Lower Canada, fogs are 
frequently brought from the gulf of Lawrence, by 
the easterly wind. But to tne westward they sel- 
dom prevail, and even at Quebec they are almost 
unknown. In Canada, the spring, summer, and au- 
tumn are comprehended in five months, from May 
to September. The rest of the year may be said to 
consist wholly of winter. The summer commences 
in May, and ends with September. In October, 1 
frost begins to be felt, although during the day, the 
rays of the sun still keep the weather tolerably warm. 

In the succeeding month of November, the frost in- 
creases in rigour, and one snow storm succeeds 
another, until the whole face of the country is cover- 
ed, and the eye looks in vain for one solitary spot of 
verdure whereon to rest. These storms are gene- 
rally accompanied by a violent tempest of wind, 
which, driving along the snow with immense veloci- 
ty, renders them tenfold more gloomy and terrific. 

The most severe snow storms occur in November. 

They generally come from the north-east, from the 
frozen regions of Hudson’s Bay and Labrador. Thk 
gloomy and disagreeable weather frequently con- 
tinues to the middle or latter end of December, 
when the atmosphere clears ; an intense frost suc- 
ceeds— the sky becomes serene, pure, and frosty* 
and of a bright azure hue, and this cold and dear 
weather generally lasts till the month of May. The 
snow covers the ground to the depth of several feet, 
so that wheel-carriages can no longer be used. 

Their place is supplied by carioles , a sort of sledges, 
which, being placed on iron-runners, resembling ip 
their form the irons of a pair of skaits, pass over the- . < 

hardened snow without sinking deep. Those car- 
riages are generally light open vehicles, drawn by 
one horse, to which the snow, after it is trodden for 
some time, and hardened by the frost, offers very 
little resistance. In these vehicles, the Canadians 
travel in the most agreeable manner, and with incon- 
ceivable rapidity. So light is the draught, that the 
same horse will go in one day 80, and sometimes 90 
miles, and the inhabitants of this cold climate al- 
ways take advantage of the winter season, when they 
can 'travel so easily and expeditiously, t-o visit their 
friends w T ho live at a distance. Covered cat ides are 
sometimes used to protect the travellers from the wea- 
ther. But, in general, open carriages are preferred. 

About the beginning of December, all tiie small 
rivers are completely frozen over and covered with 
snow. Even the groat river St Lawrence ts arrest- 
ed in its course, and from the beginning -of Decem- 
ber till the middle of April, the navigable communi- 
cation is interrupted by the frost. During this pe- 
riod, the river from Quebec lo KingoEon, and be* 
tween the great lakes, except the Niagara aud the f 
rapids, is wholly froze* over. The great lakes arc .* 
v — ~ - > 
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Canada, never entirely covered with ice ; but it usually shuts 
up all the bays and inlets, and extend 9 mauy miles 
towards the centre of those inland seas. In Lake 
Superior, which is furthest to the north, the ice ex* 
tends 70 miles from the shore. It is seldom that 
the river is frozen over below Quebec. But the 
force of the tides is continually detaching the ice 
from its shores, and those immense masses are kept 
in such constant agitation that navigation is ren* 
tiered quite impracticable. In some seasons, though 
rarely, the river is frozen completely over below 
Quebec ; and this happens when large masses of ice 
come in contact, and till the whole space between 
one side of the river and the other, in consequence 
of which the whole becomes stationary. If this 
takes plac^at neap tides, and in calm weather, the 
« intense frost gives it solidity before it can be de- 
ranged by the rising tides ; and whea it has stood 
some days, it remains firm and immoveable, till it is 
dissolved and broken up by die warmth of the April 
sun. When the river is frozen over, it is of great 
advantage, both to the inhabitants of Quebec, and to 
those of the adjacent country, as it affords an easy 
mode of transporting into the town all sort • of bulky 
commodities, such as fire* wood, and other produce. 
It thus reduces the price of tliose necessary articles 
in Quebec, while by diminishing the price of car- 
riage, it opens to the produce of the most distant 
parts off the country, a quick and easy access to all 
the most eligible markets. 

The snow begins to melt in April, and the thaw 
is so rapid that it is generally gone by the second or 
tliird w eek. Vegetation then resumes its suspended 
powers; the fields are clothed with verdure, and 
spring can scarcely be said to exist before summer 
* is at hand. In Upper Canada, the winters are much 
shorter than in Lower Canada, nor is the cold so in- 
tense. The spring opens, and the labours of the 
farmer commence six weeks or two months earlier 
than in the neighbourhood of Quebec. The climate 
is not liable to the same extremes either of heat or 
cold, and the weather in autumn is usually favour- 
able for securing all the late crops, 
ommerce. The exports from Canada consist chiefly of oak and 
pine timber, deals, masts, and bowsprits, spars of all 
denominations, staves, pot and pearl ashes, peltry, 
wheat, flour-biscuit, Indian corn, pulse, salt provi- 
sions, furs of various descriptions, and other miscel- 
laneous articles. The imports are wines, rum, sugar, 
molasses, coffee, tobacco, salt, coals, and al) sorts 
of manufactured articles from Great Britain. The 
commerce of Canada has been progressively increas- 
ing since it became a British colony. In the year 
1 769, the value of produce exported amounted to 
L. 163,105 ; and it employed 70 vessels belonging to 
Great Britain and to her subjects in the different 
colonies of North America. Not more than twelve 
vessels were engaged at this period in the fisheries 
of the St Lawrence, and about six were sent to the 
West Indies. In the course of the next ten years, 
the trade appears to have greatly improved ; and the 
number of vdssels employed in 1 77/5 was increased 
' to 97, containing 10,841 tons. In the succeeding 
U ten years, the number of vessels which entered the 
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St Lawrence was diminished to £7< But in the Canada* 
course of another period of ten years, about the year 
179^9 not less than 128 vessels were employed in 
the commerce of Canada* This increase was qc« 
casioned by the scarcity of grain which prevailed 
at that time in Britain, and in other countries of 
Europe; to supply the augmented demands from 
this quarter, there were exported from Canada in 
that year 895,000 bushels of wheat, 18,000 barrels 
of dour, and 20,000 cwts. of biscuit* The high 
prices which were procured for those necessary arti- 
cles, gave a powerful stimulus to industry in ah its 
branches, and by increasing the capital of the colo- 
ny/ gave it the means of carrying on a more extend- 
ed commerce. The following is an account of it* 
exports and imports : 

For 1707, from Quebec, furs and other 


produce * - L* 295,068 

Wheat, biscuit, and dour - 45,446 

Oak and pine timber, planks and staves 82,144 

Pot and pearl ashes - 29,866 

Fish, lumber, oil, &c. from Labrador 
and Gasp6 - - 88,000 


491,410 

Imports from England of manufactured 
goods, and West India produce 838,214 


In 1799 and the three following years, large ex- 
portations of grain took place, lu 1802, 1,010,000 
bushels of wheat, 88,000 barrels of dour, and 32,000 
carts, of biscuit were sent abroad; and the number 
of vessels engaged in the trade of the colony wax 
21 1, the aggregate burden of which amounted to 
36,000 tons. Agriculture in Canada has since been 
greatly extended,— the aurpl us produce baa of course 
increased, and we find the exports amountiog for 
1807 to L. 813,900; the imports to L. 467,2.94. 
In 1808 the exports had increased to L. 1,156,060, 
and the imports to L. 610,000. 

The following is an account of the value of the 
exports to the British colonies in North America 
during four years previous to 1814 



Brilul) Produce. 

Foreign, 

Tol»l. 

1810, 

L.l ,484,383 
1,578,464 
1,658,531 

L.263,733 

266,095 

L.l, 748, 116 

1811, 

1,844,559 

1812, 

251,158 

1,909.689 

1813, 

1,134,987 

284,032 

1,419,019 


This includes the exports to Nova Scotia and 
Newfoundland, which being deducted, the annual 
value of the exports to Canada will not be found to 
amount to more than one million. Since the year 
1 808, therefore, its trade docs not appear to have 
materially increased. In 1808, the number of ves- 
sels which cleared outwards from Britain to Canada 
was 179, and the number of arrivals from Canada, jn 
the same year, was 202. In 1815, those which 
cleared outwards amounted only to 132, and those 
which entered inwards only to 188. This, however, 
is probably owing to accidental circumstances ; 
since it cannot be doubted that as the irtcrior ad* 
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Caiiari». vanccs in population and improvement, there will be 
a corresponding increase of external trade* 

Population* J ; ° r a * on & period niter its original settlement, the 
colony of Canada was neglected by the court of 
France, and its administration was left, in a great 
measure, to the discretion of individuals. In 1663, 
it was raised to the dignity of a royal government, 
and from this period its governors were appointed by 
a regular commission from the king. Its inhabitants 
amounted to about 7000, who, possessing the advan- 
tages of a free trade and of regular government, be- 
gan rapidly to increase ; and, in 1 7 1 4, their numbers 
had risen to 20,000. The colony would even have 
increased more rapidly, but, by the rashness of its 
governors, it was engaged in almost perpetual hosti- 
lity with the native tribes, by whose continued in- 
cursions the attention of the settlers wus distracted 
from agriculture tp war. Under these disadvanta- 
ges, however, its population had increased, in 1759> 
when it was conquered by the English, to 70,000. 
The conquest of a country must be. regarded as a 
serious evil, even in circumstances the most favour- 
able ; and the revolution which took place, in conse- 
quence of this event, in the government and political 
institutions of Canada, tended, for some years, to 
retard its progress. The change of allegiance from 
one sovereign to another, was rendered as easy 
as possible to the inhabitants, by the lenient 
measures of the conquerors. Their laws were 
allowed to remain unaltered. They were secured 
in the undisturbed possession of their lands un- 
der their ancient tenures, and in the free posses- 
sion of their religion. All religious property was 
respected, and every concession was made by the 
British Government in favour of the peculiar cq&- 
toms and manners of its new subjects. Under this 
judicious management, the country soon began to 
improve, and, in the year 1775, its population, in- 
cluding the new settlers in Upper Canada, who could 
not amount to above some thousands, lmd increased 
to 90,000. In 1814, according to a regular census, 
the province of Lower Canada contained 335,000 
inhabitants. Of this number 235,000 may be reck- 
oned native Canadians, descendants of the original 
French settlers. The remainder is composed of emi- 
grants from various nations, chiefly English, Scotch, 
Irish, and American. In the year 1783, the settlers 
of Upper Canada were estimated at 10,000, of which 
the numerous frontier posts and garrisons constituted 
by far the greatest part. After this period, the number 
of settlers was augmented by a great accession of loy- 
alists and disbanded soldiers, and by emigrants from 
the United States, and from Great Britain, so that 
in the year 1814 the inhabitants of the province had 
increased, according to the most accurate returns, 
to 95,000. Since the year 1793> the progress of 
this colony lias been particularly rapid. In that 
year a solitary Indian wigwam stood where the town 
of York, the capital of Upper Canada, i9 now built. 

In the succeeding spring, the ground was marked 
out for the future metropolis of the country, and it 
now contains 2500 inhabitants, and is fast increas- 
ing. It is the residence of the chief officers of go- 
vernment, both civil and military, and affords many 
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of the more refined comforts and conveniencies of Cana*!*, 
life. A newspaper is printed once a week, and its V *^*N‘^* 
markets arc well supplied with every necessary from 
the adjacent lands, which are in a high state of cul- 
tivation. The other towns of Upper Cunada are 
Kingston, Johnstown, and Cornwall. The two lat- 
ter contain only sixty or seventy houses, built of 
wood. The town of Kingston was founded in 1784, 
and it now presents d front of nearly three quarters 
of a mile in length, and extending in breadth about 
()00 yards. It contains 370 houses, and the streets 
are regularly planned, crossing each other at right 
angles, though they are not paved. 

At the time when Canada was conquered by Bri- State of 
tain, the lands throughout the country were univer- Landed 
sally held by feudal tenures, all of which.bf'ing con- 1,ro l )ei *Y '■ 
firmed by the British Government, stiir remain in . 
force. But the townships atid tracts subsequently 
disposed of, have been, with two or three exceptions, 
granted in free and common soccnge. Under the 
French Government, the lands ivcre held immediate- 
ly from the King, either cn Jicf or en roture ; each 
proprietor being bound to rentier homage to the so- 
vereign, on his accession to the seignorial property. 

The revenues of the seigneurs arise from various 
sources. They are entitled to certain fines from 
their vassals, which are paid on the alienation of any 
part of the property. In the event of a sale, a sum 
of money equal to a twelfth part of the price, is pay- 
able to the seignior, and he has also the right, with- 
in forty days after the sale, to take the property sold 
at the highest price offered, — a right, however, which 
is seldom exercised. In the event of new lands be- 
ing granted, a fifth part of the whole purchase money 
is payable to the seigneur, which, if paid immediate- 
ly, entitles the purchaser to a deduction of two-thirds * 
of the fine. The vassals are also bound to grim! 
their corn at the lord’s mill, and this condition is 
found on many occasions to be exceedingly irksome. 

In a large seigniory, for example, there may not be 
more than one mill ; and though it should be ten 
miles distant from the tenant’s farm, and although 
he might have his corn ground on better terms at 
some adjoining mill, he is, nevertheless, bound to 
carry it to the seignior’s mill, under a heavy penalty. 

Another evil of these seignorial rights is, that they 
are by no means well defined, and that the vassal is, 
in consequence, subjected to exorbitant and unjust 
demands, when the superior happens to be of a ra- 
pacious disposition. In the provincial assembly, the 
propriety of setting bounds to these undefined privi- 
leges has been frequently urged by the English 
members. But the French party, attached to old 
habits, which they found conducive to their interest, 
have hitherto strenuously and successfully resisted 
any alteration of the established laws. The seignior 
is entitled to receive a tithe of the produce of all the 
fisheries which are established within the bounds of 
his seigniory. He lias also the privilege of felling 
the timber which grows in any part of his seigniory, 
for the purpose of erecting mills, repairing roaefs, 
or constructing new ones, or for any other purpose 
of general utility. Many proprietors of seigniories" 
have acquired wealth from these revenues, as the sales < 
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and transfers of landed property Iiaye of late years 
become numerous. 

Lands held by Roman Catholidl, under any of 
the aforementioned tenures, are still further subject 
to the payment of one twenty-sixth part of all the 
grain produced upon them, for the maintenance of 
their curates, and to occasional assessments for build- 
ing and repairing churches. The lands of the 
province, which are not held under these tenures, 
are subjected to a reservation out of the produce of 
two-sevenths, one of which goes to the Crown, and 
the other is set apart for the maintenance of the 
Protestant clergy. 

The laws of England, both civil and criminal, were 
introduced into Canada after its conquest in 1759; 
and the criminal code of Britain, which freed the 
Canadians from the tyrannical modes of procedure 
to which they were formerly exposed, was generally 
considered as a most important improvement. But 
the civil code of England was not received with 
equal satisfaction. The inhabitants were attached 
by habit and prejudice to the ancient system by 
which property was regulated ; and, by tne act of 
1775, therefore, that system was restored. The go- 
vernment of the country was, at the same time, vest- 
ed in a council, composed of certain individuals* 
chosen by the sovereign. In 179%, by the 31 fit 
Geo. III., all the advantages of the British Con- 
stitution were extended to Canada. Two houses of 
legislature were at the same time appointed, namely, a 
legislative council and assembly. The legislative 
council of Upper Canada consists of not fewer than 
seven members; and that of Lower Canada of not 
fewer than fifteen, appointed by the Ring. The house 
of assembly is composed of fifty- two members, who are 
generally extensive proprietors of land. In the dis- 
tricts and counties, the possessors of a property of 
the annual value of forty shillings are qualified to vote ; 
and in the city of Quebec and the other towns, the 
voters must cither be possessed of a dwelling-house, 
and a piece of ground, of not less annual value than 
L. 5 Sterling; or they must have been settled for a 
year, and have paid one year’s rent, not under L. 1 0. 
There exists no disqualification in this country for 
any office, or for the exercise of any political privi- 
lege, on account of religious tenets ; and great prac- 
tical benefit is found to resujfc from this unreserved 
toleration, which has the effect of reconciling the dif- 
ferent sectaries to each other, and of abating that 
mutual rancour necessarily arising from a system of 
exclusion. The executive government consists ot a 
Governor, who is generally a military officer, and Com- 
mander of the forces^ a Lieutenant-Governor, and an ; 
Executive Council, amounting to seventeen, ap- 
pointed by the King, and exercising an influence in 
the affairs of the province, similar , to that of the 
Privy Council in the affairs of England. The Gover- 
nor has the power to prorogue and to dissolve the as- 
sembly. He is also invested with the prerogative of 
giving the royal assent or refusal to all acts which 
have been approved by the -two houses of legisla-. 
ture. 

The following table of the roads and distances in 
Canada may J^jTound useful. 
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Roads end Distances in Canada, 
Frdm Quebec to Halifax. 

From Quebec to Point Levi, across the river 
* Thence to the portage at Riviere du Cap 
Thence to Timiskuata 
Thence to the settlement of Maduaska 
Thence to the great falls in River St John 
Thence to Frederick town 
Thence to St John's 

Thence to Halifax - .V 


Canada. 


MUcu. 

1 

121 * 

86 

45 

45 

1$0 

90 

mi 

708 


From Quebec to Michillimakinak, at the entrance of 
Lake Huron* 


To Montreal 
To Coteau du Lac 
To Cornwall . 

To Matilda 
To Augusta 
To Kingston 
To Niagara 
To For$ Erie 
To Detroit 
To Michillimakinak 


MHc*. 
184 
228 
266 
301 
33S 
885 
525 
560 
7 90 
1107 
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From Quebec to New York, by way of Montreal. 

Miles. 

To Cape Rouge 

9 

To St Augustin 

9 

To Jacques Cartier 

15 

T6 St Anne’s 

80 

To Three Rivers 

22 

— 85" 

To Riviere du Loup 

27 

To Bcrthier . , - 

22 

To Repentigne 

32 

To Montreal 

18 

To lAprairie * 

— 99 

9 

To St John’s 

14 

To Isle au Noix 

14* 

To Windmill Point 

12 

To Savage’s Point 

To Sandbar 

* SO 

To Burlington, the 0st post town* 

in the States 

14 

■* 

— 89 

To Skenesburgh 

78 

To Fort Anne 

12 

To Dumont Ferry 

24 

To Waterford 

24 

To Albany City 

IS 

— 150 

To Hudson City 

34 

Carry forward, 

4 G 

— 184 
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To Hbinebeak 
To Poughkeepsie 
To Pectskiil 

To lyingsbridge 
To New York 


Original fo 
habitants. 


: %*****.. W- 

. - •' * 34 

* 34 • - 

• 15 . Vt* 

— 165. 

588 


Canary 

Wamfc 


'I he cxpcnce of travelling po^t in Lover Canada 
i> 1 *. currency per league# The American* packets 
on Lake Champlain, charge from three* to. four tloL 
iara for the passage from St John's to Skenesburgh, 
a distance of nearly 1(50 miles, and from Skenes- 
burgii the traveller proceeds to New York, in a 
waggon or stage* at the rate Of 3d# Sterling per 
wife. ’ ; *■ - ‘ : . 

See A Topographical Description qfthe Province of 
Lower Canada, , with Remarks upon? Upper* Canada , 
by Jos# Couchette, Esq# 18 15*-~- Weld's ,2'tHvels 
through the States of North America inltfQht 1796, 
1797 — Heriot’s Travels through the Canadas, 1807. 
*— Grey’s Setters from Canada,— rhmtbcrtiB. Travels 
' in. North America, 18 14# (o.) 

CANARY ISLANDS. In the Entydopadia will 
be found some account of this Arcbipelagot, so . far as 
known afr the time. of its publication* Sineethat time, 
M. Dory de St Vincent has, published hfclEssay on the' 
Fortunate Islands * in which, besides giving the result 
of his own observations, he has collected, with ^gfaat 
industry, all that is to be found in the Spanish writers 
on the subject# ML. Humboldt also, who, m his way 
to South America* ascended the Peak of* Tencriffe, 
has communicated, in his Personal Narrative, a num- 
ber of learned and eurfous remarks* From these 
sources we have {derived a considewUe acceesion of 
new materials# 

h is not proposed to follow M. Dory mtO his spe- 
culation concerning the ancient Attemie Continent, 
of which the Canaries appear , to him to hate com- 
posed a fragment ; because the whole^theory appears 
to us destitute of any solid foundation* He has 
collected, however, from the early* Spanish historians, 
a variety of particulars respecting tnafcvsmgular peo- 
ple* called the Guanches, by whom the Canaries 
were originally inhabited. They appear to have 
considerably surpassed in civilization, both* the inha- 
bitants of the West India Islands, and those of the op- 
posite Continent of Africa. • The a most* remarkable 
of their ciMpms, and of which momsmento still re- 
main, waSlhat of emtedming the bodies of jtfaeir 
■ dead. This •operttipi^^mferfewed^ by extracting . 
the intestines, washing tKewh Is* bodywithsal t water, 
4nd filling the large caviares with aromatic plants. 
The bodies were then dried in the. heat of the sun, 
or, if that were wanting, in a stove- . Where this 
method was tdo 4 expensive, corrosive liquids, cal- 
culated to destroy the intestines, were merely pour- 
ed down the throat previous to desiccation# The* 
embahnent being completed, usually in about fifteen 
days, the body was sewed up m several folds of 
goatskin, was placed' in a. chest or coffin, cut .out 
6 


from a single pioceof wood/amlwa* finally lodged 
in a grotto excavated from the rock, and the 
entrance of which, was carefully guarded. These - * 
mummies or xaxos, aethey are called, when foondat 
the present daycare of a tanned colour».and usually 
of m agreeable odour, , They are often perfectly 
well preserved, pa»tioula*ly die. hair; the features 
are distinct, but drawn back ; the belly sunk. On 
being taken out of the goat skins* and exposed to 
the air, they fall gradually into* dust. 

The Spanish^ author* have translated some speei- 
monjtdf the poetry; of the Guanches, which display 
considerable , imagination and sensibility. The fts 
mates, nppeaf L to have been treated with a respect 
very unusual among savage tribes. In the island of 
Lancerota, a plurality:of husbands is. said to have 
prevailed* as in Thibet* There were a species of ' 
vestetprieatasgjss. canted Malgadea , who were held in 
UiOutmesi veneration* and supposed to enjoy peou- 
liar communication with the divinity. The form of 
government s was, highly aristocratic. A tradition 

E oatfed* that. the. nobles were created first, and had 
property of. the earth, and of all its productions 
vested in them ? after which a supplementary crea- 
tion- took place of beings: destined solely to perform 
the office of slaves* They had a king, however, but 
ofKmtted pow$r. There are reports of the exist? 
esee, among tlife Gftaaches, of a race of giants ; and 
th*. Spanish annak.meutkm one chief who was nine, 
and another: who was fourteen feet in height; but 
theMNoretevidjently feblcs, such aq are found in the 
esrJy traditions; Of every nation. 

The Guanches have long been entirely extinct* 

They mode a vigorous resistance to the invaders ; 
but the word of the Spaniards, aided by a pestiten- 
tia^ disiM^r, soon swept entirely this ancient popu- 
lation from the fece of these islands*. 

The mfenpotion furnisbedby Humboldt relates Physical 
chiefly, to, the physical aspect and present state of the Aspect of 
Canaries. In attending the. Peak of Teneriffe, be Tcnei,ffc * 
foimd.fi ve zones of vegetation* The first was that of 
vines* rising about two or three hundred toises above 
the seaw: It forma the OpJ&partof the islands which is 
muc£t inhabited* or cultivated* Here co*o, 

the vine, the fruit tpeeaof Europe, tb& date, 

thoiptentein, the ^ are 

found in* fiourisfeiw state*. The. bread-fruit, cin- 
namon, and aoS^ haveheen tried with suc- 
cess. Thesecorul or that Of. the laurels* con- 
taim the^ v^oded pertofrTenedffe. . It contains, four 
species, of laurel* an oak resembling, the quttreus 
Turners of Thibet, a native olive* the. largest tree of 
this, zone, and several: species of, myrtle, The third 
2 ooe,< beginning akthe&gflht of 900. toises* and ex- 
t&ndta$;4Q0 upwards,* consists entirely of a vast pine 
fonest. The, tree resembled the Scotch fir ; but M. 
Humboldt* not haying am opportunity of examining 
the fruotifiostioo* could not determine whether there 
was any thing peculiar in the species# The fourth 
and* fifth zones, called, those of the lietama and the 
Gfwmin^coaaiakof an immense plsjn^ or rather sea, 

Of sand, covered with pumice stones and large blocks 
of ohsidjam. In itsJower >part; ore scattered tufts of 
the rqtoma {spartium nvhig&wm o f Ai^o nl# a beauti- 
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fill plant, whose odorlferomflowe^ 
the flesh of the goats who feed gpou .J&t 
the upper end of the plain, 'gralses anil .l*pj$?h# 
faintly straggle against the^ volcanic /naatter^^At 
1530 toises above the sea/ they j^cHed a^i^ 
commonly called the English- Halt, etuMflfe fj of 
a cavern' Inclosed between two rocks. Hero they 
spent the night, suffering considerably from cold. 
Next morning, after two hours walk, they came to a . 
small plain called Alta Vista, where persons rafted 
Neueros were collecting snow for the ftse t»f tbeih- 
habitants of the coast. Then began the Mqtpajn, 
a tract entirely destitute of mould, covered; With 
fragments of lava, which, sinking beneath the 'feet* 
rendered the ascent very laborious. The- guides Wow 
earnestly dissuaded them from proceeding tthther, 
and were found, on exaurinatron, never to have them** 
selves reached the summit. AX the extremity of the 
Malpays, however, the travellers camOtOn small . 
plain, whence they saw rising the cone of the pit on. 
This hillock Is extremely steep, and is so covered 
with volcanic ashes and fragments of pumiceetone, 
as to render the ascent scarcely possible. They 
succeeded only by fallowing a current of fold ' lava, 
the wrecks of which formed a wall of sconces roCk*, 
by grasping the points of which, in half an homy they 
reached the top. This volcano appeared to Ham* 
boldt the most difficult to ascend of any be4to& 
seen, except that of Jorullo rn Mexico. . ^ 

On arriving at die summit, oar traveller was sur- 
prised to find scarcely room to sit down. The 
crater was inclosed with a small circular wall of por- 
phyritic lava, with basis of pttchstone* This wall, 
at a little distance, has the appearance of a anfcdi 
cylinder or a truncated cone. It wouldhavfc entirely 
blocked up the approach to the crater, hsdthere hot , 
been a breach on the cast side, through which they 
descended into the funnel. They found itofan ettip- 
tic form, 300 feet in length, andtfOOiftj breadth. It 
is remarkable, dial these dimensions are only aftfth 
part of those of the crater of Vesuvius. . In fact, 
very lofty volcanoes usually throw out thO matter by 
lateral openings, so that some of the gwattdWttg 
the Andes have very small apertures at the summit. 
The inside of the funnel indicated die appearance bf 
a crater which had not thrown oat fire for thousands 
of years. There were none of those layers of sc o- 
riae and ashes, which mark: recent volcanic action; 
the floor was 1 strewed with fragments of stony iavas^ 
which the action of time hod detached Aom die sides. 
The strata along the edges were tery irregularly 
piled over each other, exhibiting various, grotesque 
ramifications. The inclosing will is anew white at 
its surface, owing to die action of sulphuric acid gas 
on pitchstone porphyry. The aspect of the whole 
is rather curious than awful. “ The majesty of die 
site consists in its elevation above the level of die 
ocean, in the profound solitude of those lofty re* 
gions, and the immense space over which the eye 
ranges." 

The view /Vom this point is described by Hum- 
boldt as interesting in a very' peculiar manner. He 
observes, “ Travellers have learnt by experience, 
that views from the summit of very lefty mountains 


are fo eftfe^fs 




or variety '4* 
which do not ex- , , 

LS&de-XkiEfee. Co- 


s those 

fttgi;or^y^Dome. Co- 
Tossfd ^^^'ns, luch as Chimebs^o, Antjsana, or 
Mount iltoso, compose so htrgb^mass, that the 
pfofos, covered with rich seen only 

(foe immensity of distance? where abtoe and va- 
poury. tint is umfomly. spread' over thelandscape. 
The Peak of Tenerft&n from ite^rienderfom and 
focal poritiop, ^unites the ^ leps.fofty 

’ *mm thtee- which arise fr^ f v^ , jj^afc heights. 
Wh mA oalydiscpver from its top a va&fo^nsdof 
sea, bfotw^see'ite ^forests of T^wri^band the 
inhabited part of tJiecoast#, in a 
produce the most beautiful #r£t and 

colouring# The volcano see^a^-iTE 
its-masa* the little hie which, tteftm 
shoots up from the bosom 

three tinses, loftfo|dmn the regj^^hei!e,dsa: cloud# 

. float ■ in the /aWMjir" The 1 rinarkable Vnranspev' 
red cy> of the atmosphere mcreasesme^Uy tlte ap* 
parent proximity in which the hmm(^(^nnty£ms^ 
and gardens oh the coast are heboid. , r f - . 

The Pefck appeared to Humboldt to be Composed 


primitive rocks. It jsppcufiariy 
vast quantity of a substance b# found m 

tab immediate viemityof almasrany other volcano. 

\ffer' wliieh convinced Jar sraveUeri^at pfemfoe was 
merely tumefied obsidian. These two rocks, to- 
gether with a porphyry consisting of vitreous lava in 
a bash. of pitchstone, composed the whole upper 
port of the (Peak# Although. the crater was entirely 
rihmt, yet, neartbe summit, vapour, which, conden- 
sed into, pure water, issued front different spij&cles, 
called the ^Nostrils of*the Peak. 

The .active ivolcahos of TenerifFe , aro y considered 
by Humboldt to be . merely lateral eruptianSof the 
great volcano. . Theoaiy one recently in operation, , 

» the voiced* of. QOhorra, situated on the west ride 
pf;thOspeak. After a long silence, it began its dis- 
charge on, the night of she. fith of June 1793* A 
hollow and stifled sound was first-heard, like that of 
distant thunder {then a louder ■ noise, like that of 
matter v . iriVioleht ebullition ; .after which another 
soumd, which resembled a great discharge of artil- 
lery. A shortv interval still elapsed; till the liquified 
substances began to ascend. Pour mouths were 
opened, of which^he two highest threw up only red- 
het atones* The? third pouted out Java, bui slowly ; 
and it is fortunately surrounded by .6 rathpart, of 
socks, the foteml between which and the volcano 
must be filled up, before, the stream could reach the 
cultivated fields. 

Humboldt , observed the other islands merely by Aspect of 
sailing along their coasts. Lancerota exhibited every ff ^her 
stark, of having been recently overwhelmed by vol- *“"*• 
conic agency. This appears to .have taken place in 
1.730, when nine villages were entirely destroyed. 

The summit of its great volcano did not appear to 
exceed 300 toises. The coast of Graciosa is distin- 
guished by rocks of basalt 500 or 600 feet high, 
which, firowfl in perpendicular walls over the. ocean, 
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like the ruins of vast edifices# One of them so ex- 
( actly resembled a castle, that the French captain 
' saluted it, and sent £ boat on shore to make some 
inquiries of the governor# 

All the rocks which Humboldt observed, were 
thus either volcanic, or of very recent trap forma- 
tion. M. Broussonnet, however* who spent a long 
time upon these islands, stated, that Gomera was 
composed of the primitive rocks of granite and mica 
slate. The Grand Canary has never been explored ; 
but it struck Humboldt as wearing a different, qsjjpct 
from the rest, its mountains being disposed In pa- 
rallel chains. 

. The eastern side of the Island of Teneriffe is en- 
tirely naked and barren ; but the northern and west- 
ern sides are beautiful and fertile. It does not pro- 
duce two* thirds of the corn necessary for its own 
consumption, but Js supplied from the other islands. 
Santa Cruz, the capital, is situation the eastern 
side ; the convenience of the harbour and situation 
compensating for the barrenness of the surrounding 
country. It supports itself by trade, forming, as it 
were, a great caravansary between Spain and the 
Indies. English ships often touch at this port for 
fresh provisions, which are obtained of excellent qua- 
lity, tnough chiefly from the neighbouring island of 
Canary. The appearance of this city* which exhi- 
bits houses of dazzling whiteness,; with flat roofs, 
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The following statement is given by Humboldt of 
the progressive population of the different islands.— 


Canary 

Islands 

II 

Caimon. 



I#' 

* 5 

u 

u 

POPULATION 

in 

A 

' 1678. 

1745. 

1768. 

1790. 1 

Teneriffe . . 

r 7 s 

49,112 

60,218 

66,354 

70,000 

Grand Canary 

6 0 

20,458 

53,86* 

41,082 

50000 

Palma . . . 

27 

13,8.92 

17,580 

19.195 

22,600 

Lancerota . 

26 


7,210 

9705 

10,000 

Fortaventura 

63 


7,382 

8.8 63 

9,000 

Gomera • . 

14 

437# 

6.251 

6,645 

7,400 

Terro . . . 

7 

3297 

3,687 

4,022 

5,000 

Total 

270 


136,192; 

155,866 

174,000 


The inhabitants arc said to be of an active and 
industrious disposition. They have emigrated in 
great numbers to the different parts of South Ame- 
rica, where they are supposed to be as numerous as 
in their native islands. They are fond of consider- 
ing these as a portion of European Spain, to whose 
literature they have made some not unimportant ad- 
ditions, by the labours of Clavijo, Vieyra, Yriarte, 
and windows without glass, stuck against a perpen^ and Betancourt. A most formidable list of prohi- 
diculur wall of basaltic rocks, appeared very un- bited books is exhibited at Laguna, but this on- 


pleasing to Humboldt. The streets, however, ore 
neat, with foot-walks on each side. The houses 
within are remarkably spacious ; the balls and gal- 
leries so extensive as, in M. Bory’s opinion, to ex- 
clude the comfortable feeling of a house, and rather 
to suggest that of an open space. The road is ex- 
cellent, and forms the chief recommendation of 
Santa Cruz. The harbour is well built, but the 
landing difficult and even dangerous. The popula- 
tion is estimated at 8000 souls. 


Iy whets tiieir avidity after these forbidden trea- 
sures. 

The chief article of export is wine ; of which the 
average produce in Tenc^rifte is estimated by M. Bory 
at 22,000 pipes. Lord Macartney reckons 26,000, 
and Mr Anderson (in Cook's Third Voyage) 40,000; 
but this last amount is doubtless greatly exaggerated. 
A large proportion is consumed m the island; the ex- 
port, chiefly to Britain and America, amounts to 8000 
or 9000 pipes. The other exports are brandy, raw 


Laguna is the nominal capital of Teneriffe, and silk, soda, and some fruits, which, however, are not 
conttnns the tribunals belonging to the island ; but equal in quality to those of Portugal. Th« rev«»mi* 


since the volcano of 1 706 destroyed its port of Ga- 
riichico, then the finest on the island, its commerce 
has been supplanted by that of Santa Cruz, and it 
has been in a state of rapid decline. It still, how- 
ever, contains 9000 inhabitants. The situation is 
beautiful, about 350 toises higher than Santa Cruz, 
and crowned by a wood of laurel, myrtle, and arbu- 
tus, which maintains a delightful coolness. The si- 
tuation of Orotova is still finer, and it is refreshed by 
numerous rivulets passing even through the streets. 
Its aspect, however, is gloomy and deserted, and it 
is chiefly inhabited by a haughty race of nobility. 
The population amounts to 7 000, with $000 in its 
port of Santa Cruz. The road is bad. 

The other islands have been very little examined. 
Thfe. Grand Canary is .said to surpass Teneriffe in 


The revenue 

amounts to 242,000 piastres. (b.) 

CANNON, the art of casting. Formerly the 
mould for carting cannon was of loam, and now 
is usually made of dry sand. Loam for making Moulds, 
moulds, is an earth consisting principally of clay. It 
is passed through sieves and then mixed, whilst wet, 
with horse dung, cow’s hair, chopped straw, or tow 
cut short; tlte loom being mixed up with one of 
these substanAfc they are well beat up together on 
a wooden board with on iron bar; by this addition, 
the loam becomes susceptible of being dried rapidly 
without cracking. The most attenuated loam is 
used for the surface of the mould that is to come 
in contact with the metal, to the end that the sur- 
face may come off smooth. The loam-moulders are 
a particular cla*$ of workmen different from the 
common sand-moulders. The business to winch 


fertility, but has been much neglected. Its chief 
town, Cuidad de las Palmas, contains upwards of they are bred, consists in making of loam and of 
9000 inhabitants, and is the ecclesiastical capital of dry sand, the moulds for steam-engine cylinders, 
the islands. Lancerota and. Fortaventura are the pipes for conveying water, boilers, guns and other 
most arid, and their soil so nearly resembles that of large articles. 

the African continent, that the .camel bus been in* Formerly on a tapering wooden spindle, entwined 
troduced with success. with straw ropes, a model was made of loam, copied 

10 




v i,<r 1 ^ ^ .. t { 

Cannon, exactly frojj the pattern gan; thisW^ef wWpkint- breetclif iowennost/ii^id is beat round it for support, 

ed over ns<h a coa£ of wood uhe# mixed witfi wo- and the ni'etftl is poured m at,, thfc.tdp of the head. W * * 
of forniiiw ter ’ ^ means of this coat, «o adhesion took pUfi* ; . This method was practised Ift the Arsenal of Paris in 
B between the convex model and the iopm which Was \ 2794. i‘\' 

afterwards applied; over this coat of ashes, juiepes- , Tlte most^appreved method Of constructing the Dry Saiwi 

mouid of a gun is i& dry sAnd, and , this is the me Moulding. 


the Loam 
Moulds. 


Another 

Mt-Uioii. 


sivc coats of loam were applied, each being dried bjr , mould of a gun 

fire before the next was, laid on; the whole was Mod no# pyati$j$gd iu Bcitafah Guns cast in loam 
bound externally with longitudinal iron bars, and dotfot come .from the mould with a surface so cor- 
with hoops transversely. Ovor this carcass of iron, really rebuilding that pf the model a£ those cast. in v 
a coat of plaster of Paris was applied. ,Thw was dry sand, audit) order? to render the surface correct, 
dried, and then the spindle and its envelope of 'ftftdjto remedy defects, it wa jb always necessary to 
straw w as token out. The interior convex model subject, them to' the process of turning* Itx guns 
being thus deprived of its core and support, fell to carefully cast in dry , send* the process, of. turning 
pieces and was picked out; and then a hollow mould might he 'dispensed ifeith, the gun 1 'would (hep -be 
of the gun remained. In this way the mould for strengthened by the outer skin, of metal which, ha- : 
the body of the piece was formed ; the moulds for ving cooled mord'tepidly than the otb£r :** the 
the breecli and head were made separably; these hardest ; thia outer-skin is al^o loss . Kra&'jU?' rust 

a. A than the surface laid bare by turning. Th^ mould of 

a guti ln dry saudiaMhe same tidic that ft is roorA 
accurate, is also sooner made and dried than a loatn^ 
mould. Dry fiaodrnibuldipg is a part of the masi* l, \ 
ness olthe loam- moulder." 

The sand for. dry - sand-mouldings is made by mix- 
ing a quantity of sharp refractory sand with water - 
in which clay has been , diluted. After the mixture 
is thoroughly made, if , a handful isgrasped, arid qjv 
opening the hand the sand retains the form given it, 
then the. consistence of the mixture is good. The 


three parts wore joined together so as to fbrm a 
* complete mould. This method of moulding guns 
required the construction of a new convex model for 
every gun that was moulded; it was used in the 
French Government founderies of Dbiuu, Ruelle, 
near Paris, and Strasburg, in 1794. 

The following method of constructing the loam- 
mould, is an improvement on that just mentioned:. 
A model of wood, or to prevent change of Ibral 
by moisture, a model of brass or pewter is made 
and formed on the turning lathe, with, its exte- 


rior surface exactly resembling that of the gUn, , sand should have the following qualities: Is/, It 
with its' head and the square piece at the casca- should not. be fusible by the heat of melted cast- - 
bel ; if the model is of metal, it is , made hollow for iron;, {fit were, it would .adhere to the metal, and 
the sake of lightness. This model is laid with its .‘'make the surface of the goo rough. 2<%, ItmUst 
longitudinal axis horizontal, and one half immersed . be sharp, and composed of angular particles ; if the 
in a bed of sand; upon that part of the model which particles of the sand, were round, it would not hold 
projects above the sand, successive coatB of loam are /"together on taking, out the model* 3dly y It must * 


applied and pressed on the model. * When the first 
layer is dried by fire, a second layer is applied and^ 
dried, and so on till the model is covered with a* 
coat of loam four or five inches thick. Over this an , 
iron carcass is applied, and over the carcass another 
coat of loam. The mould with the model . in it is 
now turned, so that the half already covered with 
loam shall be lowermost. The plaSh surface ojf 1 the 
'loam Wffleli had been in contact with the sand, is 


not contain top much clay, for in that case it would 
crack in drymg* ^Wy, It must contain a certain 
proportion ofemy to retain ttye form that .the model 
impresses on it. k 

ror dry sand-moulding, a pattern of wood may be The Model, 
used, turned exactly to the form of the gun ; or to 
avoid expansion from humidity., the model or pattern^ 
pa it is termed in the founderies, maybe of inetai; 

Brass or pewter are preferable to* iron for making - * 


painted over with a coat of blacking, composed of patterns, as a. smooth surface maybe mbre easily 
finely powdered charcoal mixed with clayed water ; given them* so that they may leave a correct im» 

this prevents the adhesion of the flat surface with pression and may come oUt well from the sand, 

the loam that is to be laid on it. A layer of loam The metallic pattern is hollow/ that it may be lighter 

is applied upon the naka|} half of the model. This is , and more easily handled; it is in different pieces j 
dried, and several more layers are applied succes- each piece fits into the adjacent piece by a njbbet* 

sively. A carcass is put over the loam correspond- The length of each piece of the model should be 
ing to the carcass of the first half, so that thebe two a very little greater tnan the given length" of the 


carcasses can be bound together with bolts and 
wedge-formed keys, with screw-bolts and nuts, or 
tied with iron-wire. When the loam is dry, the 
upper half of the mould is lifted off, the model is 
taken out, and the interior surfaces * of both parts of 
the mould are painted over with blacking ; this pre- 
vents the loam from being incited, and from adher- 
ing to the hot metal. The two halves of the mould 
are then put together, and the carcasses are firmly 
connected by their bolts ; the whole is thoroughly 
dried by fire. When dried, the mould is placed ver- 
tically in the pit of the casting house, with the 


corresponding p$rt of the gun; because the length 
of the mould is the length of the gun whilst hot ; 
and this is longer than the length of the gun .when 
it comes to the temperature of the atmosphere, at 
which temperature the dimensions of the guns are 
given, It has been estimated that, some kinds of 
cast-iron contract six-bundredths of an inch in a 
foot, in passing from the liquid state to the tempera- 
ture of the atmosphere. TJiis contraction is not 
considerable enough to be taken into consideration 
in the diameter of the pattern. The shrinking of 
the sand in drying, though not considerable, tends like- 
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wise to make the piece shooter, awlis Jinafifornio** 
tive for making the pattern a iittfy longer than »lhe 
di incurious taken from a guo at the uftoal tempera- 
ture. The patterns of the. trunions are attached tp . 
tl*e pattern of the second reinforce by screws* $o as 
to he unscrewed and separated when the pettern is 
tohe lifted out of tbeaa&d. 

The gun -box, in which the dry sand mould is 
to be formed, is vf .cast- 
iron, and cast in send. it 
consists of several .portions; 
each of these portions has 
flanges by which it js fixed to 
the others, and the whole, 
when connected together, . 
form the gtro-bpx. in the 
flanges, are holes through 
which bolts are passed ; the 
.bolts are secured by wedge- 
formed keys ; thus toe differ- 
ent parts of the box are firm- 
ly held together. The two,, 
portions of She gun-box which 
contain the breeph* ring and 
eoacabel are single* not being 
divided longitudinally. Each 
of the pther five transverse 
portions is divided longitudi- 
nally into forq. A handle is 
fixed to each portion of the 
box, for the pm]fose;dfv ni(Qv- 
ing it, • The upper, transverse 

K rtion JL A contains the gun- * 
ad. In each of the two 
portions BB, which contain 
the second reinforce, there is 
a lateral projection for the 
twnipas. Ttio figure repre- 
sents the gun-box with the 
breech lowermost, In the posi- 
tion fawhich it js placed when the metal is poured in. 

To make the mwwklvtbe patten oftiie btwecfc is 
first placed on a board, and the corresponding ^per- 
tidn of tlie gun-box is put over it, and sand is ram- 
med between the pattern and the box. T&e fltt ex- 
posed surface of the* spud is pointed over with black- 
ing, which consults of charcoal and clayed w after, 
that above aoay be no adhesion with the mod of the 
next portion; of. madid. The pattern of the first 
reinforce is now fitted into the pattern of the breech, 
and tbe corresponding portions of the first reinforce 
box adjusted on the: flange of the breech box, . Sand 
is well rpemnedi in small quantities at, a time, be- 
tween the pattern and the box; and the upper fiat 
surfeco of the sand is painted over with backing. 
The mould is completed by adding the remaining 
pieces of the model and of the box 9 dhe above ano- 
ther, ramming the sand, and painting the transverse 
surface of 0e sand at the top of each division of the 
box &pth packing. The sand must be strongly 
rammed and equably, that every part of its surface 
may be able to resist the pressure of the liquid me- 
itjjl. Three little wedges ore fnteroosed between the 
two adjacent transverse portions oft tbebox? that the 
ipnd may project a little, so that after it is dry it 
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jx%s^,-b^^fiki^i.i9Fich»theTb0K ^ if rthis m ere .not .done, 
there* would be on, interval bttweeu ue adjacent 
surfaces of the sand, through which the zoetal would 
pass and form a fin; > v „ 

When every -part is moulded, tbe box is taken to Diying. 
pieces, and the. parts of tbe pattern are carefully Stove, 
taken out of the sand, for which .purpose they are 
first struck with a wooden mallet. Each part of the 
mould is then carried separately to the stove to dry. 

The stove is a room 12 or 15 feet square, with large 
iron doors on one side ; the fire is made in a large 
conical-grate placed* on the middle of the floor ; the 
smoke issues by an aperture in the brick ceiling. 

The heat intms stove is considerable, but it must 
not be so great as to make the boxes red-hot, for 
then, by the expansion of the iron, the mould would 
be udiired ; tbe moulds take about 15 hours to dry 
in this situation. When the moulds are taken out 
of < the stove, thetr interior surface is painted over 
with a coat bf blacking, that there may be no adhe- 
sion between the mould and the metal. 

. The pieces of the gun-box containing the mould Putting to- 
are then taken to the pit, and being carefully placed Kjtlirr ihe 
the one upon the other by the crane, they are put MullW ' 
together and. secured by thpir bolts. The mould is 
, placed with tbe breech undermost ; the axis of the 
mould is made petpondioular *to the horizon by a 
plumb-line, that the weight of the melted metal may 
pros* equably, 4 and not more on one side of the 
mould titan on’ .another. It is, not necessary that 
saiid sliould bpV&mnied round the mould, jthe box 
b^ng^atrqdgVandi its parts firmly bound together, so 
as to require no additional support. The mould k 
now in a position, for the metal to flow into it 
thro ugh. its open, end, which is the extremity of the 
head. Whether .the gun is to, be of cast-iron or 
bna#s, tbe construction of the mould is (he same. 

/ jFhe pi^ iron from which the gun is to be made Air-furnace, 
if ^helted m a furnace, called an air-furnace in the 
htm«faunderies, and formed by some authors a re- 
verberatory furnace. The. flame of pit coal is car- 
ried by a current of air, so as to play upon tlie pig 
iron. The stack of the chiomey is 40 feet high. 

By. the pressure of the unrarified external afcwn the 
lowetpatt of the' ratified column of air in .tlie fur- 
nace and diknoey, the current of air through the 
fiimace Is produced. The grate G is larger than 
any other transverse section of the furnace. I See 
figure next, page,) The jtepace has three open- 
ings, one C, for introducing the coals ; the se- 
cond P, which has a sliding brick door, with a 
counterpoise, serves for introducing the pig iron. 

The third I is for the purpose of stirring .tlie me- 
tal, and, taking out the melted iron for small cast- 
ings by iron ladles coated with clay, . and made 
rod-hot. This third opening has a door of fire brick, 
the joints between the door and. the door-frame are 
luted. In foe middle of the door is a hole, through 
which the state. of the melted, metal may be seen. 

Therais dike wise a smaller opening T for letting 
out the melted metal. 

Ilia furnace and stack are of brick. The interior 
of .the furnace is a coating of firebrick, 9 incher, 
thick, detached land separate from tbe outer, coat, 
and the other parts of the building, in order that the 





Quality 
tin* [ion. 


j!u* Fin- 


Fusion 
should be 
rapid. 


Canuon. heat may not melt the common 

outer parts ere composed* The firl^br*^ io mai^eof 
* ^ reftaaoi^^ into, and. lft- 

tie or no calcareous matter, burns white, and sustain* 
a great heat without melting* . - These bricks are 
made of Stourbridge clay, or of a light blueish grey 
stratified day found in the strata that accompany 
coaL The day is first ground, the pieces of iron- ‘ 
stone picked out, and then made, into bricks. In 
making the interior coating of the furnace, the bricks 
must be. built with moistened fire-clay,, and not with 
lime mortar* The quantity of knetal put into the 
furnace should be equal to the weight of the solid 
unbored gun with its head, and something more in 
case of need. It requires a large air-furnace to con- 
tain metal enough for one large gun. 

The pig-iron for guns should be grey, that kind 
having most tenacity.; white pig-iron is too brittle, 
and so hard that the ltead cannot be cut q£& ifar the 
gun bored. 

A bed of sand N is made in the furnace on which 
the pig-iron is to be laid. The furnace is heated to 
a white heat, till the sand is vitrified, wluch is known 
to have taken place by touching the surface, of the 
sand with an iron ringard. The brick door is then 
lifted up, and the pig-iron is laid on the. bed; of staid, 
Tlie heat should be applied so as to produce a spee- 
dy fusion, for if the iron is long .exposed to heat be- 
fore melting, a portion of its carbonaceous matter is 
burnt, and it passes from, tbq state of grey cast-iron 
to that of white* In situations where pit-coal can- 
not be had, wood may be used hi the air-furnace, 
but the heat given by wood is hot so great as that 
produced by pit*coal. To obtain the most heat that 
the wood is capable of affording, it should, be well 
dried, cut into small logs, and the . logs should be 
placed with their end, upon the grata 

The pig-iron melted by the name playiqg OJX it, 
flows down into a cavity L, which has a hoi* T 
opening outwardly, and stopped with day* When 
the hole is forced open by a workman, .the metal is- 
sues and is conveyed, by a gutter forhted of sand fa 
the gun-mould, into which the melted metal , falls 
jftrouglLtho open end of the head., The sand form- 
ing tlfeguttet should be in a proper state of mois- 
ture, If it is too dry, stipne pieces of it will be car- 
ried away by the metal. Across the gutter is a dam 
composed of an iron-plate luted, and dipping a. lit- 
tle below the surface of- the metal ta retain the sco- 
riae. This dam is driven down to stop the current of 
metal when the mould is full* The metal is also 
skimmed, as it passes along, by a skimmer, composed 
of a rod of iron, terminated by a flat seml-eiliprical 
piece luted and made, red hot. It is sometimes die 
practice to plunge a piece of green wood for a, short 
time into the head whilst^liquid. This is with a view 
to prevent honeycombs, and its action may be to 
metallize any oxidated pat tides of the metal; and 
that the vapour from the green wood rising to the 
surface of the metal may carry with it small air bub- 
bles, or other extraneous bodies that would, if they 
remained, occasion cavities in the metal. 

Explanation The figure is a transverse section of the air-far* 
of the Fi- y(ace. C is the opening through which the coals are 
introduced.. P the opqqing at which the pigeon is 
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tbrownm. T? faekol* faroughwbieh the i% Cam#'* 
let out. The meud flowtfinto- the castiog-how*e. 

O the Soot of the casting house*. In this floor is the. ' v 
pit in whfah the moulds 6f large goods are sunk, that 
the metal may flow down into them. I the door, with 
a hole in it, far seeing the state of the melted metal. 
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G the grate. L the lower part of the cavity of tlie 
furnace, into winch the metal, as it is melted; . 

S steps leading to A, the ash-pit* N. bottom of tlie 
furnace lined with sand. H chimney; the height of ' 
the stack is* faet from* the surface of the ground; 

The stack is strengthened in different pbicetfay iron 
ban, X.^ F is the mas* of building which farm* she 
foundation built .below the surface of the ground to 
support the weight of the. furnace and stack* R the 
surface of the ground put of doors*. CPNL H: ta 
the course that the flame takes* , 

It is i better to cast, the guosfrom the aic-fumaceAir ^mmce 
than ilotfofae bbtsN'qrneoe ; for in the biast-fiimocp, R J rc ^. a ] >,e 
where the ironstone: is smelted, the quality the fQI * 
metal is uncertain, and it may vary<fcom one cost fa 
another, by causes, cither unknown; or not under: fan 
control of "the iron-master. On the 1 other hand, m 
the air-furnace, pigriron of a quality proper for mat 
ing. guns is out in, and the quality of the irqp is iagt 
materially altered by the process of ifceliing, ; . v . 

The head of the gun is like the jet (gata^r geOt The Head, 
of ffae workmen) of any other, casting. , Whilst the 
whole, is liquid, the head is a column of liquid metal 
that acts, by its height; exerting pressure on. the me- 
tal that farms the body of the gun*. The metal sub- 
jected to this pressure whilst liquid, is less subject to 
porosity when cooled. The head also furnishes me- 
tal to nil up the cavities that occur in the piece by 
the contraction and crystallization of tlie metal 
whilst it is* passing to the solid-state*. All the great 
contractions and crystallizations are thus transferred 
to the surface of the head, which is found to be 
composed of large cavities, sometimes* contains 
castriron.cry stollized. inmfaro-leafed shape. 
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Cannon, also serves to receive any impurities, that may have 
'***^'~** escaped the attention of those appointed to skim the 
iron as it flows along the gutter. 

In ten or twelve hours, the piece is sufficiently 
cool to be removed. It is then stripped of the mould, 
and taken to the boring-mill, to undergo the opera* 
tions described under our article Do iung or Can- 
non. Mortars, howitzers, and carronades are mould- 
ed, cast, and bored in the same way as long guns. 

The English Board of Ordnance is supplied with 
iron guns by contract. The contractors are those 
iron-masters who offer the guns at the lowest price, 
and the guns are cast at their works in the country. 
The guns are sent to Woolwich to be examined in 
respect to their dimensions, the coincidence of the 
axis of the bore with thut of the piece, thfe position 
of the touch hole, and to undergo a proof by pow- 
der. It is also tried whether water can be forced 
through the substance of the gun. If any cavities 
called honey-comb9 be found in the bore, the piece 
is rejected. The proofs are at the risk of the con- 
tractors, who generally examine and prove the guns 
at their works, before sending them to Woolwich. 
Unserviceable guns are taken to the triangle, where 
a large mass of cast-iron is let fall upon the gun, 
from a height of 40 or 50 feet. It » thus brokm 
into pieces of a size (it for being introduced into the 
air-furnace to be re-cast. Some brass guns arc cast 
and bored in the foundery of the Board of Ordnance 
at Woolwich. 

Brass Guns. Cast-iron guns have the advantage of not suffer- 
ing any injurious alteration from the heat of repeat- 
ed firing. Brass guns, when fired rapidly in succes- 
sion, droop at the muzzle. Cast-iron guns alone arc 
used on board British ships ; brass guns arc now 
principally used for field-pieces. Brass guns, in 
strict and precise language, might be called bronze 
guns, as the word brass is most commonly used to 
denote a composition of copper and zinc, whereas, 
in gun-metal, there is generally little zinc, and often 
none* Copper alone is too soft, so that the guns that 
have been made of it were cut and furrowed by the 
ball in firing. Use is mode, therefore, of ,a mixture 
of copper and tin; this composition being harder 
than copper. Copper and tin separately are soft 
and mulleablc ; when combined they form a compo- 
sition that is hard and brittle ; and these two quali- 
ties are increased by augmenting the relative quan- 
tity of tin. Different proportions have been em- 
ployed for guns; 10 parts by weight of copper, and 
1 of tin, is a proportion that is found to give the re- 
quisite hardness, and not too much, nor too great 
brittleness. The copper is first melted, and the tin 
' is added. If the tin were melted first, and the cop- 
per added, much of the tin would he oxidated be- 
fore the combination took place ; the metal, during 
the process, is stirred with a rod of green wood. 

Bell-tneta) is a combination of copper and tin in 
otherjgroportionfl. It is made hard by means of tin, 
in qgp 1 that it may be sonorous. It contains 25 per 
cent* $f tin, and is too brittle and too hard for making 
guns. In the year l?<)4 the Revolutionary Govern- 
ment of France obtained gun-metal by depriving 
bell-metal of a part of its tin. Bell metal was heat- 
ed with the contact of air, and stirred to oxidate the 


tin ; the bell-metal was thu6 reduced to the state of Cannon, 
a course powder ; this powder was ^ h r 0 ' Ai into ano- 
ther quantity of bell-mt*tal in fusion ; tfl* metallic 
and oxidated copper in the powder melted, and was 
mixed with the already fused bell-metal; the rxidr 
of tin of the powder remained on the surface. A 
melted mass was thus obtained, containing a larger 
proportion of copper than the bcll-mctal, and fit for 
making guns. 

The mould for brass guns is formed of dry sand, 
in the same way as the mould for cast; iron guns al- 
ready described. The furnace for melting brass for 
gunB is a reverberatory furnace, the metal being ex- 
posed to the flame. It has no high chimney like the 
air furnace for melting iron, the heat required not 
being so great as that for melting cast-iron. 

• Brass guns are subject to melt at the interior ex- 
tremity of the touch-hqfe, by the heat of quick fir- 
ing ; and the melted parts are driven out by the ex- 
plosion, so as to render the touch-hole too wide. 

To prevent this, there is sometimes a bush of cop- 
per inserted, and in this bush the touch-hole is dril- 
l'd. The copper being less fusible than the brass, 
is not melted by the heat of firing the piece. To 
form the bush, a cylindrical piece of copper is ham- 
mered cold, and made into the form of a male screw. 

A hole is then bored, reaching from the surface of 
the gun into its bore ; the diameter of this cylin- 
drical hole is equal to the diameter of the cylin- 
der of copper measured from the bottom of the 
threads of the screw'. The piece of copper is then 
screwed into the cylindrical hole, and the touch-hole 
is drilled in it. 
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The improvements in casting cannon, as in other Progress of 
arts, have been gradual. Formerly cannon were cast hie Art of 
with a core, and this was practised in some founderies 
in Flanders, even in the year ] 7£)4. But they are 
now always cast solid, experience having shown that 
guns cast solid are stronger, and less liable to burst, 
and the bore is freer from honeycombs, and more 
likely to have the same axis with the piece. The 
second of these qualities is still more certainly at- 
tained by the practice now in use, of rna Iy#* th n 
gun itself revolve whilst boring ; in this wa\ , as long : 

as the boring bar remains unmoved, the axis is 
right ; but if the boring bar has a conical motion, 
then the point of the bh is out of the axis; when 
the boring bar was made to revolve, the bore might 
deviate greatly from the axis. The improvements 
in the casting of cannon have kept pace with the im- 
provements in the manufacture of cast iron. 

The art of casting iron wus known to the ancients, 
as appears from a small antique statue of Hercules, 
of cast-iron, dug up at Rome. In China it appears 
to be practised with a dexterity visible in the Chi- 
nese specimens of many other arts. In modern 
Europe it has grow r n with the general advancement 
of society, and has latterly attained to a high d< grec 
of improvement in this Island, where individuals 
having the command of capital, and the power of 
making advances for the salaries of workmen and 
the construction of buildings, were induced t<^ 
form large establishments for the smelting of iron- 
stone, and for the manufacture of cast-iron. In 



C A NN'ON. 


(m 


Cannon. 


\ 


r.vtouiii'ii 
Lv Hu* l*'C 
>'. f Pit coal. 


• • France cast-iron is little used ; many of the articles 
^ which in cast-iron, beLg there of 

wrought-jj^tm, copper, earthenware, or wood. In 
the Piaissian dominions, the art of casting statues and 
*"siteU#K l du!.s, in cast-iron, is successfully practised. 
But in none of the other countries of Europe is cast- 
im:i so generally used, and nowhere is it manufac- 
tured on so large u scale, and with the employment 
of m> much capital, as in Britain. 

Fit-coal has been the main instrument in this ex- 
tensive manufacture. As it gives a better heut for 
the melting of cast-iron, and saves the great extent 
of ground required for rearing wood, the greatest 
part of th.? cast-iron in Britain is now extracted from 
the ironstone, and made into castings by pit-coal. 
Pit-coal began to be used in smelting of ironstone 
in 16 1 9. This first operation was performed in Wor- 
cestershire, by Dudley, who describes his process in 
a book, entitled, Mdaflum Marti s. The manufac- 
ture of cind-iron was not much advanced one hun- 
dred years after; for in the first half of the eighteenth 
century, cast-iron goods were imported into some 
part of Britain from Holland. And the Dutch chim- 
ney-backs, with the figure of a parrot, are to be seen 
in old country houses in Scotland to this day. 

Two kinds of mineral are smelted for iron in 
Britain. The first is the haematites of Ulverstone 
and the neighbourhood of Whitehaven, which, as it 
contains much iron ((>() per cent.), is carried by sea 
to smelting furnaces in different parts of Britain. 
The second is the argillaceous ironstone, which 
constitutes some of the strata that accompany pit- 
coal. This is more generally used than the hematites. 
And it is in the vicinity of the masses of stratified 
minerals, which yield coal and ironstone, that the 
principal iron-works in Britain are set down. These 
strata are found in various parts of the island, and are 
portions of that class of depositions called by geo- 
logists the coal-formation. A stratum of coal or of 
ironstone of considerable extent, is termed, by the coal 
and iron masters, a coal-field, or an ironstone field. 

Pit-coal cannot be employed entire in the blast- 
furnace; the bituminous part would be conglutinated 
•SayH ho kp eat, and the furnace would be choked, and 
the materials would no longer descend gradually as 
diey ought to do. The coal is, therefore, burnt to 


drive off its bitumen, and it is then in a state of cin- Cannon, 
der and called coak. It requires a lurger mass of 
coak titan of charcoal to smelt ironstone. Hence 
the coak blast-furnaces are large, and the machines 
employed to blow them are more powerful than the 
wooden spring bellows invented in Germany, in 
1 G\*Q, ami which continue to be employed in the 
charcoal iron furnaces in Germany and France. Bel- 
lows connected by leather, and worked by water, 
were used to blow the blast furnaces at Carron, at 
the commencement of that establishment in 1 760. 
Sometime after, these bellows gave place to blowing 
machines, composed of pistons working in iron cy- 
linders, constructed by the celebrated S meat on, and 
described in his Reports. The blowing machines of 
the blast-furnaces in Britain are now always com- 
posed of pistons moving in iron cylinders. The im- 
provements in the steam-engine have rendered prac- 
ticable the working of blast-furnaces in situations 
where there is no fall of water ; and, on the other 
hand, the manufacture of the various parts of nume- 
rous steam -engines, 1ms called forth the abilities and 
ingenuity of the iron founder. 

Jn consequence of the advanced state of the Eng- 
lish east-iron manufacture, several foreign nations 
have been desirous of introducing the English me- 
thod, and have procured English workmen for that 
purpose. In tills way, iron- works, on the English 
plan, were erected in Russia, about 1780, in Silesia 
in 17 90, and in France, at Oreusot, near Mont- 
cenis, there were three English coak blast-furnaces, 
begun about 1790. 

The strength of guns depends on the strength of Strength, 
the metal of which the gun is composed, and on the Calibre, 
quantity of metal and the manner in which it is dis- 
posed. This subject is considered in the article cliunou. 
Gunnery of the Encyclopedia. The nature of 
the subject does not admit of determining with 
precision the best weight and length that can 
be given to a gun fitted for exploding a ball of a 
given weight. Guns of the same calibre are conse- 
quently made of different dimensions, even in the 
same country. The four tables that follow contain 
the weight, length, and other dimensions of British 
and of French guns : 


I — Tablh of the Length, Weight , Calibre , and Charges of British Government Iron Guns , 




\\\ igiit. 

Diameter 
of the 
Bon*. 

Diameter 
of the Snol. 

Diameter 
of the Shot 
Gallon. 

Charge. 



In. 

Cwt. 

Id. 

os. 

In. 

In. 

In. 

Pj no t. 
lb. 

theivice. 

lb. 

12 Pounder gun 

10 

0 

67 

0 

0 

7.01 8 

6.6 84 

6.795 

25.0 

14.0 

32 Pounder gun 

10 

0 

.58 

0 

0 

6.110 

6.105 

6.207 

21.8 

10.11 

21 Poundei gun 

10 

0 

.52 

0 

0 

.5.824 

.5.547 

5.630 

18.0 

8.0 

18 Pounder gun 

9 

6 

42 

0 

0 

5.292 

5.040 

5.134 

J 5.0 

6.0 

12 Founder gun 

9 

6 

31 

0 

0 

4.623 

4.408 

1.476 

12.0 

4.0 

9 Pounder gun 

9 

6 

30 

1 

0 

4.20 

4.000 

4.066 

9.0 

3.0 

6 Pounder gun 

9 

0 

21 

0 

0 

3.668 

3.198 

3.552 

6.0 

2.0 

$ Pounder gun 

6 

0 

12 

1 

0 

S.204 

3.053 

3.104 

4.0 

1.5 

3 Pounder gun 

4 

6 

7 

1 

0 

2.013 

2.775 

2820 

3.0 

1.0 

2 Pounder gun 

3 

9 

4 

0 

0 

2.544 

2.423 

2.463 

2.0 

0.11 

1 Pounder gun 

3 

0 

2 

2 

0 

2.010 

1.293 

1.955 

1.0 

0.6 

£ Pounder gun 

3 

0 

l 

2 

0 

1.602 

1.526 

1.551 

0.8 

0.3 
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Cannon. II — Table of the Length t Weighty and Calibre of 
Iron Ordnance used on Board British Merchant 
Ships in 1811. 



Length from 

Weight. 

Diameter ot 


Base ring to 
tftl/liL'i nrj. 

More. 


Feet. 

Cwt. lb. vz. 

Inches. 

9 Pounder gun 

5 

14 2 0 

4.2 

6 Pounder gun 

4 6 

9 I 17 

!i. 668 

4 Pounder gun 

4 0 

6 3 21 

3 . 20 1 

12 Pounder cur- 




ronade 

4 0 

10 1 0 

4.52 

9 Pounder car- 




ronade 

4 0 

8 1 23 

4.11 

9 Pounder car- 




ronade light 

1 s' t 

6 2 21 

4.11 

6 Pounder car- 




ronadc 

3 ft 

6 0 8 

3.6 


III. — Table of the Length and Weight of Iron Guns 
used in the French Navy in 1794. 



Length Iron' 




the extremity 

Length of tin 

Weight 


of the Pom- 

Head with 

of the 


nn*l jo extrv 
inity of 
Muzzle. 

which the Gtw 
is cast. 

Gun. 


Vied. Fauces. 

Vied. Fauces 

Lbs. 

36 Pounder gun 

10. 

S. 0 

7190 

24 Pounder gun 

9* t> n? 

3. 0 

51 16 

18 Pounder gun 

8. 10 A 

2. 6 

4212 

1 2 Pounder gun 

«• *11 

it. 6 

2995 

8 Pounder gun 



long - - 

»• 7}3 

2. 0 

23S2 

8 Pounder gun 



short - - 

7. 5\i 

2. 0 

2056 

6 Pounder gun 



| long - - 

7. 7^ 

2. 0 

1733 

l 4 Pounder 

6. 0,'j 

2. 0 



IV. — Table of the Weight of Brass Guns used in the 
French Land Service , in 17 and the Weight of 
the Head with which they are Cast. 



Length fiom 
tin* rxtrem. of 
Pommel to 
ext rein, of 
Muzzle. 

Weight 
of the 
Gun. 

Weight 
of the 
Head. 

24 Pounder*} Battering 
16 Pounder \ guns 

12 Pounder T Garrison 
8 Pounder J guns 

12 Pounder*) . 

8 Pounder > “ : 

4 Pounder j ^ L c 

i 

J ud. Faucet 
10 10,^ 
[10 

9 Oi’i 
1-8 9A 

7 0* 

6 l» a 
r * *<>& 

I 3 10 

lb. 

5628 

4111 

8184 

2175 

1808 

1186 

590 

266 

lb. 

3100 

2600 

1800 

1200 

1235 

950 

050 

250 




CAPILLARY ATTRACTION. We had in- Capillary 
tended, in this place, to exa. length the Aitiaciiojj, 

different theories which have been prof^,<ul in this Car> "' 
branch of Natural Philosophy ; but we find that wo ^ - -*1' 
must defer this inquiry till we reach the 
Tubes, Capillary. • 

CAPMANY (D. Antonio de), one of the most 
eminent of the later writers of Spain, was born in Ca- 
talonia in 175 1. He lived for a considerable time in 
Barcelona, and latterly in Madrid, where he died in 
1810. He ranks high both as a general scholar, and 
as a political writer, and has, indeed, in the latter cha- 
racter, manifested much more sound and extensive 
views than belong to most of his countrymen. In 
particular, it is to be remarked of him, that lie is al- 
most the only native who has endeavoured to expose 
the exaggerations of the earlier writers in regard 
to the immense population, and highly advanced 
state of agriculture, commerce, and manufactures, 
in that country, in former times. His principal 
works, as noticed in the Biographie Universe/ le t and 
Dictionnaire Universe /, are as follows : 1. The art of 
translating the French into the Spanish language . 

1776, in 4to. 2. The Philosophy of Eloquence. 

1777, in 8vo. 3. History of the Marine , Commerce, 

and Arts of the ancient City of Barcelona. The two 
first volumes of this work were published in 1779; 
the two last, which consist of a variety of curious 
and important documents copied from the archives 
of Barcelona, in 1792. “ This excellent work is 

marked throughout with a spirit of liberality and good 
sense, and distinguished by an attention to philoso- 
phical and general view's, but seldom displayed by 
those who ransack archives, and compile papers for 
the use of future historians. We consider it a most 
valuable addition to the history of the commerce and 
manufactures of the middle ages." (Edinburgh Re- 
view, Vol. X.) 4. Historical and Critical Theatre of 

Spanish Eloquence. 1786 — 94. 5 vols. 4to. 5. A 
Dictionary , French and Spanish. 1805, in 4to. This 
dictionary is prefaced with a critical examination of 
the two languages. 

Besides tnese, and some other pieces, noticed in 
the Biographical Dictionaries already mutf/ '*<*•» J, 
there is a collection of tiacts by Capmany, not al- 
luded to in either of them, entitled Quest iones criti - 
cas sabre varios Punt os dr Histoi'ui Econamica , Po- 
litico y Militar, published in 1807, and of which 
there is an interesting account in the tenth volume 
of the Edinburgh Review. All Capmany s works 
were published in the Spanish language, and we arc 
not aware that any of them has been translated into 
any other tongue. 

CAHACCAS, an extensive province of South Bound** 
America, forming part of the Spanish dominions in <™d Do 
that country. It comprehends five other subordi- bl0UW ’ 
nate provinces or governments ; namely, the province 
of Venezuela in the centre, the government of Ma- 
racaibo on the west, Guiana on the south, the go- 
vernment of Cumana on the east, and the Island of 
Margaretta on the north-east. It is bounded on the 
north from the Cape de la Vela to the point of Pa- 
ria, by the Caribbean sea ; on the east by the Atlan^ 
tic from the 12th to the 8th degree of north latitude^ 
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\ t;aracca£ on the soutfuby Dutch Guiana and Perr and on the 
west by the yffffiiYrTftXii ^Santa Fe. 

W^P- This try, extending from the 12th degree of 
\ -^orth latitude towards the equinoctial line, might be 
ejected, from its geographical position, to be sub- 
ject to the utmost violence of the tropical heats, and 
to be reckoned almost uninhabitable by a scorching 
sun. But throughout the whole continent of Ame- 
rica, tlie general law of the climate is modified by 
the elevation of the ground ; and, owing to this cir- 
cumstance, the inhabitants of many parts of the 
Caraccas enjoy the temperature of perpetual spring. 
For this h ippy singularity in its climate, the pro- 
vince of the Caraccas is indebted to a chain of 
the Andes, which, commencing near the province of 
% Quito, traverses the country in its whole extent, and, 
gradually diminishing in height in its progress to the 
east, finally loses itself in the Island of Trinidad. 
This chain of mountains, which varies in breadth 
from ten to twenty leagues, is generally of moderate 
elevation. In some points it rises to the height of 
8000 feet, hut its average height is not more than 
4.000 feet above the level of the sea. These inequa- 
lities of height give rise to a corresponding diversity 
of temperature ; owing to which the vegetable pro- 
ductions of distant countries, here meeting with a 
congenial climate, are frequently found concentrated 
within a comparatively narrow compass. At intervals 
rich vallies open, and the sides of the mountains are 
covered with the finest trees. In travelling into the 
interior from the coast, the European experiences 
a great and enlivening change from the hot air of 
the low countries to the pure and cool atmosphere 
which prevails in these mountainous regions. The city 
of Caraccas according to Depons, is 3000 feet above 
the level of the sea, and though it is situated in 10° 
31' north latitude, so far from being oppressed by 
the insupportable heats of the torrid zone, it enjoys 
the mild and temperate climate of the southern 
countries of Europe. The highest range of the 
thermometer in summer is 85°, and in winter 76°, 
and the minimum of heat in winter is 52°. 

To the south, these mountains are bounded by the 
*vuiVc^frf J rtie Orinoco. The country is here extend- 
ed into immense plains, known by the general name 
of Las Llanos. Those plains afford pasturage to in- 
numerable cattle, the pioprietors of which reside in 
the (owns, leaving them to the care of slaves or peo- 
ple of colour. This race of men, accustomed to be 
almost continually on horseback, and being almost 
in a state of nutuic, in these immense and uninhabit- 
ed plains, contract the most disorderly and lawless 
habits. Many of them are professed robbers ; they 
are already beginning to form themselves into bands, 
and to infest the roads, so as to render travelling 
dangerous. In these plains the heat is intense, the 
thermometer frequently rising to 110 and even 115 
degrees. 

Seasons. The seasons here are divided into winter and 
summer, which are not so much distinguished by 
cold or heat, us by rainy and dry weather. The 
rainy season commences generally in April and cort- 
tii^ies till November. These rains are not, however, 
vithout intermission. There are some days in which 
>^flo rain falls, and there are others, though they are 
*** not frequent, in which it rains incessantly. It may 
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be calculated that, during the rainy season, it rains, Camera*, 
on an average, three hours each day, and oftener in 
the morning than in the evening. Hie long con- 
tinued and drizzling rains of the polar regions arc 
not known here. But notwithstanding of this, the 
rains which in the torrid zone rush down with the 
violence of a torrent, produce in one hour about six 
times the quantity of water which is ever known to 
fall in Europe within the same space. During the 
rainy season, the rivers are consequently in a con- 
tinual state of inundation; the channels which, dur- 
ing the rest of the year, remain parched and dry, 
are now filled with overflowing streams; and the 
plain through which flows the Orinoco, is inundated 
by a sea of fresh water for a space extending 1 50 
leagues in length and 40 in breadth. 

For about a century after the acquisition of Terra Agriculture 
Firma by the Europeans, no attempt was made to™ 4 ^™' 
raise any sort of produce from the soil. Gold and 4 1 
silver were the great objects of research, and the 
pursuit after these superseded every other species of 
industry. The adventurers, however, who settled in 
the country, not finding a sufficient quantity of the 
precious metals to gratify their rapacity, turned 
their thoughts towards the pearl fisheries. Being 
speedily disappointed in their expectations of wealth 
from this source, they had recourse to agriculture, 
and, on trial, they found the soil of the Caruccas ex- 
tremely fertile, and capable of producing ample re- 
turns. They began with cultivating cacao, planta- 
tions of which were multiplied throughout the 
country, and the labours of the planter were so ad- 
mirably seconded by a favourable soil, that the pro- 
duce was both abundant and of an excellent quality. 

Cacao was almost exclusively cultivated till a very 
Jate period. About the year 1774, the culture of 
indigo was begun, and it was speedily ascertained, 
that the soil was equally well adapted to raise this 
valuable produce. Most of the new plantations 
were, therefore, prepared for this new species of cul- 
ture, and immense plains, till then uncultivated, 
were covered with plantations of indigo. The pro- 
fits derived from this trade, and the great concourse 
of traders and cultivators, occasioned villages to 
spring up in the desert, and gave to many towns, 
such as Maracay, Tulinero, and Victoria, which were 
before in a state of decay, the aspect and consistence 
of cities. About tlie same time the cotton plant was 
introduced. The cultivation of sugar, tobacco, and 
generally of all the other products of the tropical : »- 
gions, was also commenced. In this fine country, how- 
ever, blessed as it is with all the advantages both of 
soil and of climate, agriculture still languishes. There 
is a want of enterprise and active industry among the 
planters ; — their plantations are committed to the 
care of ignorant overseers ; and the Spanish proprie- 
tor, who generally resides in town, seldom visits his 
estates above once in a year. This carelessness fre- 
quently produces embarrassments ; the land is mort- 
gaged for the purpose of raising money, and the ca- 
pital which ought to belaid out in improved cultiva- 
tion, is thus forestalled for the purposes of extrava- 
gance. “ It is a matter of astonishment,” says De- 
pons, ** that in the most beautiful country in nature, 
where everything concurs to promote luxuriance of 
vegetation, the plantations should be so inconsider- 



CARA 

c " * abb in magnitude. A planter, whose income a- 
^ mounts to 4000 or .'SHOO dollars per annum , is con- 
sidered rich. There cannot be enumerated twenty 
plantation.-- in the Caniccas which yield a greater re- 
lrcmip. It is not, however, that the property is too 
much divided. It is rare to see a plantation of which 
ouo-tenth part of its extent is cultivated. It is a 
cheerlcsr- and painful sight to behold the labour of 
three successive centuries crowned with such pitiful 
result*. On a soil two hundred times less spacious, 
incomparably loss watered, and less fertile, and with 
not more than one-half the white population, the 
French have succeeded in raising, at St Domingo, 
ten times more produce than is raised at this day in 
the vast province of the Caraccas.*' 

Abmuhimi* Besides the colonial commodities already enumc- 
t»i Wood <*f" rated, this country produces vanilla, wild cochineal, 
kirdy * gums, resins, roots, barks, and plants, many of which 
arc* prized for their medicinal virtues. In the moun- 
tains of the interior are found the same kinds of ivood 
as in the Antilles, and many other kinds peculiar 
to the country. The vast forests by which the coun- 
try is covered, contain abundant supplies of timber 
for the most extensive ship-yards. All those inex- 
haustible resources arc, however, useless, owing to the 
difficulty of transporting the wood over the trackless 
paths of the mountains. These difficulties might be 
considerably diminished, if due exertion were made 
to clear the channels of the rivers from occasional 
obstructions, so as to facilitate the intercourse with 
the interior, But there is neither enterprise nor in- 
dustry in the country adequate for such improve- 
ments. Besides large timber for the construction of 
vessels and other purposes, their foresls contain ma- 
terials for the work of the carpenter and cabinet- 
maker, so various, as to embarrass them in their 
choice. The beams and joists of houses are, in 
general, made from the wood which the Spa- 
niards call Pardillo, and in some places they use a 
species of very hard oak. Cedar is used for doors, 
windows, table*, &c. ; and, for ornamental furni- 
ture, they have several kinds of wood suscep- 
tible of the highest polish. Among these is dis- 
tinguished the black ebony, found in great abundance 
in the forests in the neighbourhood of Lake Mara- 
caibo. Yellow and red ebony is also common ; hut 
mahogany is not so abundant as in the West In- 
dia islands, and it is, besides, inferior both in re- 
spect to its shades and gloss. Iron wood, winch 
abounds in different parts of the country, is used for 
•shalls to the wheels of water-mills; for the rollers of 
the cylinders used for pressing sugar-canes ; and, ge- 
nerally, on all occasions for which wood of extraor- 
dinary hardness is required. The rod ebony is also 
applied to the same uses as the iron wood, and is even 
thought, to surpass it in hardness. No wood has yet 
been found fit for dyeing, except the Brasil wood. 
But the immense forests which overspread the moun- 
tainous parts of this country have not been explor- 
ed to any extent. They still continue, for the most 
part, to be the exclusive domain of ferocious ani- 
mals and venomous reptiles, and we cannot he cer- 
tain, until they are more fully known, what hidden 
resources they may afford for the extension of i om- 
meico, or the improvement of art. 
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On the first discovery of Terra Firmn, the pear 
fishery formed a considcraMWtt^Arwtrade as weil^ 
as of revenue. The pcarln rondc was fouthf*^ abound tv sJ.„ 
in the shoals which extend Iron. Cape Paria •> that ^ ' 
of Vela; and the island of Murgarctta, CuV w :*'a, 

Cue he, Punta Arayn, and the mouth of the Rio la 
Hacha, were celebrated for the quantity of pearls 
w hich they produced. The filth of the’ produce was 
claimed by the king, and it was estimated in the be- 
ginning of the Jfith century to amount to about 
i 5,000 ducats, which, considering that an extensive 
contraband trade was at the same time carried on, 
shows the whole amount to have been considerable. 

Till the year 1530, the annual value 1 of the pearls 
suit to Europe amounted on an average to 800,000 
piastres. Towards the end of the l(>th century, the 
produce of the American pearl-fisheries diminished 
rapidly, and, according to some accounts, they were 
altogether abandoned by the year IfiS.S. Various 
causes were assigned for the decline of this trade. 

But the chief cause seems to have been the increas- 
ing scarcity of the oysters which yielded these pre- 
cious stones. With such persevering rapacity was 
this lucrative trade pursued, that the shells wen* de- 
stroyed faster than they could be multiplied. It \< 
known that the animal which inhabits tin* pearl-^hcil 
does not live above nine or ten years, and it is only 
in the fourth year that the pearls begin to show 
themselves. Of these shells, a boat will collect in 
about two or three weeks more than 35,000. At 
Ceylon, the government only permits the pearl- fish* 
ing to be continued for one month in the course of 
a year ; but on the coasts of the Caraccas then* was 
no restriction. The pearl hanks were fished at all 
seasons, and the consequence is, that they have been 
abandoned for nearly two centuries. At Cumuna it 
is supposed, that, during such a long period of re- 
prieve, the pearl-shells must have been greatly in- 
creased ; and, in 18P2, some attempts were made 1 ” 
revive the fishery 4 Bui it is generally observed, that 
the few pearls which arc now accidentally found arc 
both extremely small, and devoid of brilliancy, while 
those found among tin. Indians on the arrival of the 
Spaniards on Terra Tmna , were particularly 
g rushed for these two properties. It is difficult to 
account for this change. Humboldt conjectures that 
the earthquakes to which this country is peculiarly 
subject, may have altered the bottom of the sea, or 
that the changi s in the submarine currents may have 
so far influenced the temperature of the water, as to 
diminish the sustenance necessary for the support of 
the animal which produces the pearl. The small 
pearls which are still occasionally found on the 
coasts entangled in the fishermen’s nets, are sold to 
the retail dealers of Cumana, at the ordinary price 
of a piastre, or 4 s. J 2 d. per dozen. 

Mineral springs abound in these provinces, both Minrr.-I 
warm and cold; and they arc of various qualities, s l l,l,J S c * 
namely, the ammoniacal, the ferruginous, the ni- 
trous, and the acidulous. Some of these waters 
have a degree of heat which ncarly % approaches to 
that of boiling water. Owing to their situation, 
however, generally in uninhabited places, far frem 
any frequented path, they are not of the same ad- 
vantage to medicine as if they were differently sit ( 
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C.uaccajji ated, because the patient cannot enjoy the benefit of cepting on the west, where it extends into the inte- Cararrns. 
j ^ jmm ~ t those same time, all those domes- rior; and it receives the waters of twenty rivers, 1 “ “ 

^ tic comfc.is which are equally necessary to his re- without any visible outlet. This circumstance has 

cover/. He must sacrifice the one to procure the given occasion to the conjecture, that its waters must 


so that, in many cases, the disadvantage of 
the change is greater than the benefit. 

Salt. All that portion of the coast which is north of the 

province of Venezuela, furnishes a considerable 
quantity of salt, of a beautiful whiteness. But the 
most abundant salt-pit is that of Araya, which con- 
sists of a mixture of the fossil and marine salts. Its 
produce, under the regime of the mother country, 
was monopolized for the benefit of the Crown, the 
consequence of which was, that the working of the 
pits was little attended to, and that they did not 
yield anything like the quantity of salt which, under 
better management, they were capable of producing. 

The aspect of this country is agreeably diversified 
by lakes and rivers. Of the lakes, those of Mara- 
caibo and Valencia are the most deserving of no- 
tice. 'Flic lake of Maracaibo is of an oblong form, 
lying north and south, and communicating by a nar- 
row neck with the sea. Its length, from the bar to 
its southern extremity, is 130 miles. Its greatest 
breadth is <)0, and it is 430 miles in circumference. 

It is navigable for vessels of the greatest burden; 
and though it is not liable to tempests, there is al- 
ways an undulation on its surface ; and when strong 
breezes blow, more especially from the north, its 
wave- become sufficiently agitated to bury under 
them canoes and small craft. Its waters are, in ge- 
neral, fresh and fit for drinking : but, at times, the 
waters of the sea arc forced, by means of storms, 
towards the lake, and it then becomes brackish as 
far as the town of Maracaibo. All the different 
species of fish which are found in the rivera of South 
America, with the exception of the tortoise, abound 
in this lake ; but the general sterility of the adja- 
cent country, and the unhealthy atmosphere which 
is occasioned by noxious exhalations from its waters, 
are unfavourable to the progress of cultivation; so 
that the Indians, in place of making their abode 
on its shores, have generally dwelt on the lake it- 
- wooden lmts, constructed for the purpose. 

To the north-west of the lake is an inexhaustible 
mine of mineral pitch, which is of so inflammable a 
nature that during the night, and especially in hot 
weather, phosphoric tires are continually seen, which 
have the appearance of lightning. These fires are 
known by the name of the lanterns oj Maracaibo , 
•lrul they serve as a lie lit -house and compass to guide 
the course of the Spaniards and Indians who are na- 
vigating the lake. 

'The lake of Valencia, though not of the same 


he discharged by a subterranean-* parage ; and, in 
confirmation of this hypothesis it is staled by j)c- 
pons, that the boats which navigate the lake sail 
with rapidity from the shores to the centre, but that 
it requires longer time and greater exertion to re- 
turn from the centre towards the shore. How far 
this conjecture is well-founded, seems extremely 
doubtful. The contributions from so many rivers 
may be no more than sufficient to supply the drain 
occasioned by the constant and intense evaporation 
of a topical sun ; and, at any rate, until this ques- 
tion is determined by accurate investigation, it seem- 
idle to have recourse to the supposition of subter- 
raneous channels to account for what may be the 
result of more obvious causes. One fact is certain, 
that, of late years, the waters of the lake have expe- 
rienced a considerable depression, and they still 
continue receding within a narrower space. This n 
sufficiently accounted for by the progress of cultiva- 
tion throughout the country, in consequence* of 
which the cultivators draw an increased supply ui 
water from the streams which flow into the lake, in 
order to irrigate and refresh their different planta- 
tions. In proportion os the waters recede, tracts et 
ground are left uncovered, which, having received for 
centuries past the deposited slime and substances of 
the lake, have thence acquired a prodigious fertility. 
These spots are eagerly selected for cultivation, and 
they reward the labours of the planter with a large re - 
turn. The eastern shores of* the lake are laid out for 
the culture of tobacco in five plantations, which occupy 
13,000 persons, and the remainder of the lands w hid) 
surround it arc employed in raising other productions 
peculiar to the country. The woods in the vicinity 
afford a haunt to numerous varieties of birds, which 
are equally distinguished by the brilliancy of their 
plumage, and the melody of their notes. Reptiles 
arc also common. Among these arc tw o species of 
lizards, which are considered by the Indians and 
Spaniards as delicious food, and which are eagerly 
sought alter. The waters of the lake are thick and 
of a nauseous taste, which is ascribed by Depons to 
the putrefaction of animal and vegetable substan- 
ces. Its surface is diversified by numerous islands, 
by which its navigation is somewhat impeded. Most 
of these are inhabited, and yield abundance of pro- 
visions, fruits, and vegetables. 

'Flic abundant rains, which fall in the Caraccas, Kivers. 
find their way to the ocean by a variety of channels, 
and there is, accordingly, no country which is 


magnitude as Lake Maracaibo, presents a far more 
agreeable and interesting spectacle. Its shores, in 
place of being arid and unhealthy, are clothed with 
all the luxuriant vegetation of the tropical regions, 
and the temperature is mild and salubrious. This 
lake is about one league distant from the city of 
Valencia, and about 18 miles from the sea. It is 


watered by morp numerous streams. Every valley 
has its rivers, and if they are not all of sufficient 
size to answer the purposes of navigation, they af- 
ford ample supplies of water for the neee^ar; pur 
pose of irrigating the grounds which an 1 cultivuud 
along their shores. All the stream* which rise on 
the northern ridge of the mountains in the interior 


of an oblong* form, stretching north-east and south- 
/vest., and is about 40 miles in length, and about V2 
r?n the broadest part. It is situated in n valley sur- 
rounded with high and inaccessible mountains, ex- 


run from south to north, and fall into the ( 'arribbean 
Sea, while those which have their sources in the 
southern declivity of the same range of moun- 
tains, traverse in a southern direction the whole ex- 
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C^Mcrjis. tent of the intermediate plain, till they reach the 
majestic stream of the Orinoco. The principal rivers 
which flow northward into the Curriboan Sea are the 
tiiiiges, Tocuyo, Aroa, Yaracuy, Tuy, Unara, Ne- 
ver!, Manzanares. These are so strongly fenced in 
by the natural harriers of high banks, and the ground 
at the same time forms such a continued declivity, 
that they selilom overflow the adjacent country to 
any extent, so as to occasion damage. The most 
conMiierablc rivers which fall into the Orinoco are 
the jMumo, the Pariagon and Pao, the Chi vat a and 
Zoa, the Cachimamo, the Aractty, the Mannpira and 
Espino, and, lastly, the great river A pure, which 
enters the Orinoco bv several channels. This river 


receives an immense variety of smaller streams, *and 
is, indeed, the only channel by which all the lesser 
rivers, which rise in the extensive tract of country 
through which it flows, are conveyed to the Orinoco. 
During the rainy season, its waters, near its mouth, 
are spread over the flat country, which it traverses 
to an extent of nearly f)(i miles ; and, in general, all 
the rivers of tins province, which flow through level 
grounds, overflow, during part of the year, a large 
tract of the adjacent country. This inundation co- 
vers a larger space as the rivers approach the ocean. 
Near the mouth of the Orinoco, one vast sea of 
fresh water is spread over the country to ail extent, 
according to Depons, of nearly 200 leagues. The 
rise of the rivers commences in April, and ends in 
August, and during the subsequent month of Sep- 
tember, there is no perceptible fall in the waters of 
the Orinoco. About the beginning of October they 
begin to retire from the flat country, and by the end 
of February the river has reached its lowest point. 
Commerce In the settlements which they established in dif- 
of this Co- ferent parts of South America, the Spaniards, it is 
lony, ami wc ll known, were actuated solely by the desire of pro- 
the^Mother cur * n £ ^ l0 precious metals, and every other less valu- 
Cuuntry. able produce was regarded as unworthy of considera- 
tion. Under the influence of this spirit, the first adven- 
turers in Terra Firma directed all their researches, as 
we have already observed, to the discovery of mines. 
These, however, proved so unproductive, that they 
were soon abandoned, and the colonists were, in tins 
manner, compelled to have recourse for their subsist- 
ence to the cultivation of the soil. Ilut it does not ap- 
pear that their early efforts were favoured by the su- 
perintending care of the mother country. No Spanish 
vessel e\ er approached the desert shores of this new 
settled colony ; and it unis only at the special re- 
quest of the colonists, that one vessel from the mo- 
ther country was annually freighted to this part of 
America, to supply them with the necessaries of 
life. In this languishing state, the Caraccas con- 
tinued during the whole of the 1 6th .century. The 
faint hope of discovering mines, joined to the pro- 
secution of the pearl fishery, which was at this tune 
carried on with singular perseverance and cruelty, 
still continued to stifle every idea of agricultural in- 
dustry ; and it was not till the year ltf:>4, when the 
Dutch took possession of the island ofCuracoa, that 
the inhabitants of Terra Firma were encourage d, by 


the vicinity of those industrious settlers, to devote their (Vaccaj. 
attention to agriculture, for thg«gyv»- providing ^ 
themselves with the means of commercial^^change. 

Cacao and hides constituted for a long peruy^ the 
two staple articles which they exchanged withuth'? 
Hollanders for such other commodities as they were 
in want of. 

The commencement of a trade witli foreigners, 
however incon>iderahIe, excited the jealousy of the 
mother country, which, though it gave no seasonable 
aid to the early efforts of those colonists, was re 
solved to claim the dominion over them, as soon a* 
their industry could be made subservient to its pro- 
fit, Two vessels were accordingly allowed to saii 
from Spain, freighted with merchandise for the colo- 
nies, on which enormous duties were charged. The 
consequence was, that the Spanish merchants were 
undersold by the Dutch traders, and those foreign- 
ers were left during the remainder of the cen- 
tury in quiet possession of the trade, which was car- 
ried on both more openly and to a greater extent. 

During the first thirty years of the subsequent cen- 
tury, the intercourse with Spain was revived ; but 
the trade with the mother country bore no propor- 
tion to the contraband trade. The animal produce 
of the province amounted to (jo, 000 quintals * of 
cacao; the legal exports were estimated at 21,000 
quintals, so that 44,000 quintals still remain for the 
contraband trader. The Spanish Government, view- 
ing with increasing dislike the growing connection 
of its colony with foreigners, resolved to stop the 
intercourse by the violence of power; and, with this 
view, confiscations, fines, and the most degrading 
punishments, were infiicted on those who engaged in 
it. Numerous families were ruined by these severi- 
ties, but the trade continued as before. It origi- 
nated in the necessities of the country, and such en- 
couragements to evasion were held out, as covered 
all the" risks of detection. 

These violent measures not being found to answer 
their intended purpose, several Biscayan merchants 
offered to the government, in 1728, to destroy the 
contraband commerce, on condition of being allow- 
ed the privilege of supplying the wants of 
ny, and of exporting its pioducc. To this pmpdsul 
the government acceded, after imposing several bur- 
densome conditions on the company. These, how ever, 
were complied with, .and with such activity, pru- 
dence, and economy, were the affairs of the company 
carried on, that they succeeded in supplanting the 
contraband trade, while their management gave com- 
plete satisfaction to the colonies. From the year 
1730 to 1748, 858,978 quintals of cacao were ship- 
ped from the colonies to the mother country, which 
amounted to one-third more than had been expoited 
for the last thirty years. In 1742, the company had 
acquired such credit with the government, that they 
applied for and obtained the monoply of the colonial 
trade. Great jealousies were excited in the colo- 
nies by this concession; and to appease the universal 
discontent which prevailed, it was agreed, in 1750, 
that a board should be appointed, composed of an 
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A quintal is lfiOO ounces. 
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C.4t\v«h. equal number of members of the cornany, and of 
^ultivators/^?i:'o^f»\'; 4 iy, — the Governor-General to 
’ be Prescient, who should regulate the prices at 

wide/* the colony and tlu: company should rcspcc- 
exchange their merchandise, it was, at the 
same time, permitted to those planters who were not 
satisfied with the established price, td send one-sixth 
part of their cacao to Spain, on their own account, 
and in the vessels of the company. Under this re- 
gulated monopoly, the colonial trade was carried on 
with less of injustice to individuals than might huve 
been expected, and with great prudence and success. ‘ 
For the destruction of the contraband trade, the com- 
pany maintained, at an annual expence of 200,000 
: \£ dollars, an armament of ten vessels, which carried 
81) guns and 518 men; besides, 102 men employed 
on shore. Superb warehouses were constructed in 
the different poits to which its vessels traded, for the 
accommodation of its agents ; and advances, with- 
out interest, were made to different planters to the 
amount, of 610,000 dollars, on the security of the 
produce of their estates, at a fixed price. By the 
encouragement thus given to the trade of the colony, 
cultivation was extended, — flourishing villages arose 
in different parts, — and in addition to cacao, former- 
ly the only staple of the countfy, other species of 
colonial produce were now cultivated. About the 
) car 1 7 55, the whole cacao produced in the province 
was estimated at 65,000 quintals, while, in 1765, there 
w ere embarked, 

Quintals. 

For Spain, .... 50,51 9 

Vera Cruz, . . , 1 6,864 

the Canaries, . . , 11,1 GO 

St Domingo, Porto Uico, and Havannah, 2.316 
Local consumption, . . . 50,000 


Total, 110,659 

Dining the same period the cattle multiplied ra- 
pidly on the extensive plains which stretch to the 
south of Caraccas, and hides were added to the 
other articles of exportation. By the increase of 
.vUi# and trade, the various duties, which were 
hitherto insufficient to defray the expences of govern- 
ment, became perfectly adequate to every charge; 
and the government of the mother country was freed 
from the burden to which it had been subject for a 


period of 200 years, of sending remittances from Cameras. 
Mexico, for the purpose of supporting the civil antl w 
military establishments of Venezuela. 

Such wore the beneficial effects produced by the 
moderate and prudent conduct of the Company. It 
was evident, however, that no security exist'd for the 
continuance of this good management, farther than 
the discretion of the directors, who, in process of 
time, wore corrupted by the temptations held out to 
them ; and, in place of trading with’ the colonies 
upon the equitable principles of commercial ex- 
change, became eager to obtain all the unfair advan- 
tages of the most rapacious monopolists. Bribery 
was resorted to, in order to procure a regulation of 
prices favourable to their interests,— the duties were 
evaded, — the contraband trade was encouraged,— 
and by all those transactions the planters were in- 
jured, while the mother country was deprived of the 
trade which the Company had engaged to carry on 
for her benefit. The natural remedy for these abuses 
was a free trade. A regulation was accordingly 
issued in 1778, by which all the chief ports of the 
Caraccas and of Spain were reciprocally opened to 
each other’s produce, and the trade between them 
was, in effect, declared free. A scale of duties was 
at the same time established, by which the articles 
exported to the colonies were divided into three 
classes. The first of these consisted of articles the 
growth or manufacture of Spain, which were charged 
at the lowest rate, namely, 9,V per cent . on leaving 
Spain, and the same on being landed in America. 

All goods, likewise, of which the value was doubled 
by domestic industry, were placed in the same class. 

In the second class were comprehended such articles 
as had received a certain augmentation of value 
from domestic industry,' but not such as to raise 
their value one half. These paid, on their shipment 
to the colonies, and on their arrival, 12£ per cent . 

The third class of articles, which were oi foreign 
workmanship, were liable to a duty of 22 per cent . 
on leaving Spain. The colonial produce, on its im- 
portation into Spain, was made subject to moderate 
duties. 

From the year 1793 to the year 1796, and from 
1796 to 1800, Depons, in his account of the Carac- 
cas, gives the following comparative statement of 
the value of the produce exported. 


Exportations from 1798 to 1796. 


367,819 quintals cacao, at 18 dollars, 

2,955.963 libs. indigo, 12 reals, 

1,498,3:12 libs. cotton, 20 reals, 

1,325,584 Jibs. coffee, 


Doth™. 



Exportations from 1796 to 

259,162 quintals cacao, at 18 dollars, 

793,210 libs. indigo, 14 reals, 

2.834,254 libs. cotton, 20 dollars, 

1.536,067 libs. coffee, 


1S0O. 

DoI'ais. 
1,304,916) 
1,386,117 ( 
566,850 ( 
181,435 / 


6,442,318 


Diminution on the four last years, 


5 , 810,007 
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This diminution of exports is ascribed by Depons 
to tin* defects of the internal administration, and 
partly also to the war which, after this period, was 
begun between Groat Britain and Spain. This writ- 
er docs not specify particularly the faults* to which 
he alludes ; hut, in the mean time, no such change 
had taken place in the domestic administration of 
the country, as w'ill account for such an enormous 
defalcation in the value of the produce exported. 
The war between Britain and Spain appears to be 
the most probable and satisfactory cause of this di- 
minution. By that event, the whole colonial trade 
of Spain became the prey of the British cruisers'; 
and such was their unremitting vigilance, that the in- 
tercourse between the colonies and the mother coun- 
try was almost entirely interrupted. In these cir- 
cumstances, the rigour of the colonial monopoly was 
relaxed ; the ports of the colonies w ere thrown open 
to neutrals ; and, in addition to this intercourse, a 
contraband trade, to a great extent, was carried on 
with the British colonies. But of this illicit traflic 
no return would of course be made in the general 
account of the colonial trade ; and it is possible, 
therefore, that the apparent defalcation of exports 
pointed out by Depons may have arisen from the 
circumstance of an illicit having taken the place of 
a contraband trade. In the year 1800, the Court of 
Spain, swayed by the selfish representations of the 
Spanish merchants, revoked the liberty granted to 
the colonies of trading with neutrals ; and the con- 
sequences of this order were injurious in the ex- 
treme, and would have been ruinous to the colonies, 
had they not resorted, as before, to the necessary 
remedy of the contraband trade. This trade was 
carried on to a great extent with the British colo- 
nies, and was cither connived at, or, as was affirmed, 
was in some cases formally licensed, by the British 
cruisers During this period, therefore, and gene, 
rally indeed during the whole course of the war, no 
custom-house account of imports and exports can 
be considered as affording any accurate view of the 
foreign trade of this colony. 

Revenues. The public revenues of the CaraccAS arise from 
various taxes, namely, from the alcavala, which is a 
tax of 5 per cent . collected on all sales, whether of 
moveables, or of landed property. Every species of 
merchandise or territorial production is made subject 
to this impost, the moment it is exposed to sale ; and 
retail dealers are in the habit of compounding with 
the Government, by the payment of an annual sum 
on their whole stock. This tax produced, in 17 <) 3 , 
150,862 dollars, and, in 1797, only 10,248, owing to 
the suspension of maritime commerce. A revenue 
is also derived from export and import duties, 
from duties on all distillers of intoxicating liquors, 
and on the shops where they arc sold ; from the sale 
of titles and offices, from stamps, from the sale 
of bulls granting spiritual indulgencies, from the 
monopoly of tobacco, and from various other local 
imports. The tithes, which are rigorously levied 
throughout the Caraccas, form a branch of the pub- 
lic revenue ; two-ninths belonging to the Crow n, and 
the temaining seven-ninths being appropriated to the 
payment of the ecclesiastics, and to the building and 
upholding of religious edifices. 


The cargoes exported from Spain to the Caraccas Cnraecas. 
do not, generally, contain of Spa- ' 


The articles in the greatest demand at the Caraccas 
are linens, laces, biack stuffs, principally serges, 
prunellas, satins, and taffeties. These are used foi 
the cassocks and mantles of the priests, and for Un- 
dresses used by the women in their devotional exer- 
cises. Thick cloths are also in demand, and most of 
the whites are dressed in cassimere or in French 
cloths. Ilais are also a saleable article, and French 
hats are universally preferred to those manufactured 
in other countries. No loimtl hats are worn except 
by the lowest classes, or by boys, all the civil and 
military officers wearing cocked huts. A consider- ' 
able quantity of boots, for the wearing of which the 
young Spaniards have acquired a taste, have been 
lately imported from the British colonies, and haw 
met with a ready sale. As the shoemakers of the 
country cannot imitate the fashion and the make of 
these articles, the importer is free from competition, 
and he is therefore enabled to charge a high pi ice. 

Shoes, however, are made in the country of a suili • 
ciently good quality, and at a moderate price. They 
do not, therefore, form so profitable an article of im- 
portation. Among the coarse goods, the linens of 
Brittany, Rouen, Mojrlaix, and of Russia, are univer- 
sally used. 

The population of the Caraccas is stated by De- opulatiea, 
pons to amount to 728,000, and he assigns the fol- 
lowing proportions to the different provinces : 


To the province of Venezuela, including 
Vurinas, a population of 
To the Government of Maracaibo, 

To that of Cumana, 

To Spanish Guiana, 

To the Isle of Margaretta, 


500.000 

100.000 
80.000 
.‘14,000 
n,ooo 

728,000 


Of this population the whites form two-tcaul^*^ 
slaves three-tenths, the descendants of freodmen '**“**%% 
four, and the Indians compose the remainder. Some 1 

writers are of opinion that this account of the popu- 
lation is rather exaggerated. 

The principal towns of the Caraccas are, Caraccas Piiucipa : 
the capital, containing 34,000 inhabitants, Cumana Towns. 
24,000, Porto Cavollo 7500, Valencia 67.00, Maru- 
cay 8400, Guayra (>000, Tulmero 8000, Victoria 
7800, Coro 10,000, Carora 6200, Barquisimctn 
11,300, Tocuyo 10,000, Guanara 12,300. 

This country was first discovered by Columbus History, ami 
in the year 1 4,08, in the course of his third voyage late Hr ve- 
to America. Several attempts were made to settle 
it by means of missionaries, all of which proved un- 
successful. The natives were at last subdued by a 
military force, and the management of the Spanish 
settlements in this province were, for a pecuniary con- 
sideration, consigned by Charles V. to a German mer- 
cantile company named the Welsers. Under their go- 
vernment, the country experienced the most cruft 
oppression. The company were, in consequent**^ 

12 \ 
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i C«racc^ deprived of' the sovereignty in the year *.550, and a 
if ran Rll P ren,e as appointed^ by the Crown. 

aL 5 !*. ^’ince thjf- period, these provinces continued under 
the government of the mother country, until the 
y^r -810, when Spain was nearly overrun by the 
armies of France, and when no reasonable expec- 
tation could be entertained that she would be able 
to resist tlie invading force. In these circum- 
stances, the colonies being aggrieved by useless re- 
strictions on their commerce, and by other oppres- 
sions, a strong party was formed, ostensibly to pro- 
tect them from the yoke of France, blit really, it is 
supposed, with a view to detach them entirely from 
the dominion of the mother country. At last, on 
the 4th July 1811, the congress of Venezuela pub- 
lished a formal decree for their independence. A cle- 
* duration of rights was afterwards issued, and with 
such severity was the new system enforced, that the 
jails were crowded with persons suspected of disaf- 
fection to the revolutionary measures adopted ; great 
numbers were proscribed ; some were banished and 
imprisoned; others were executed, and their heads 
stuck upon poles, as examples of terror to others. 
Several towns, and among others Coro and Valen- 
cia, declared against the new system. Troops w ere 
immediately dispatched to reduce the former city 
by force ; these were beaten back with considerable 
loss. General Miranda was at the same time sent 
against the town of Valencia, and after some sangui- 
nary encounters, he obtained possession of the place, 
from which, however, he was soon driven with 
loss by the determined resistance of the inhabi- 
tants. Being reinforced, he renewed the attack, 
and finally succeeded in his object. Since this pe- 
riod, the war between the two parties has been 
carried on with various success ; and, from the latest 
accounts, it. would appear that the cause of the in- 
dependents is gaining ground. At present wc have 
no information by which we can decide a9 to the 
issue of the contest ; and we must, therefore, defer 
any farther account of it till we arrive at the general 
article of South America. 

See Semple’s Sketch of the Present State of the Ca - 
I s .i 2 — Travels in South America , by F. De- 
e poms, i 2 volfi. Svo, 1807. — Humboldt s Personal Nar- 
rative of Trawls in (he Equinoctial I legions, 2 vols. 
Svo, 181k (o.) 

CAR DIG ANSLIIRF is divided from Caennar- 
thenshire and Pembrokeshire, along the greatest part 
of its southern side, by the Tivy ; on the north it is 
divided from Merionethshire by the river Dory ; and 
from Montgomeryshire by an artificial boundary. 
Tlie boundaries on the cast, between it and Radnor- 
shire and Breconshire, are also artificial. On the 
I’xirnt, west, it stretches along the sea-coast in a bending 
h'Uindaries, line, from north-cast to south-west, forming part of 
*ons!* 1Vi * t * ie shore of Cardigan Bay. its extent, measured 
along the shore, is nearly 40 miles. Its breadth 
does not average 20. It contains 7 26 square miles, 
or 4(i4,()R) acres. It is divided into five hundred?. 
The market towns arq|Aberystwith, Cardigan, IJan- 
bodarnvawr, Liftnbeder, and Tregaron. The num- 
bered’ parishes, according to the last Parliamentary 
re* urns respecting the poor’s rates, is £)?• It sends 
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one member to Parliament ; lies in the province of Cardigan- 
Canterbury, and diocese of St David’s ; and is in the jhire^ 
North Wales circuit. The coast of Cardigan Bay 
(w'luoh is formed by the projecting counties of Caer- 
narvon on the north, and Pembroke on the south, 
with the coasts of Merioneth and Cardigan in the 
centre), according to tradition and appearance, have 
suffered greatly from the depredations of the sea, 
especially on the Cardigan shore. The tradition of 
the country is, that there was formerly a sixth hun- 
dred, which is now covered by the sea ; and there 
are still to be seen, at low water, several ridges of 
rocks, called causeways, which seem to confirm the 
truth of this tradition. Of these the most remark- 
able is j$t Patrick’s Causeway, which extends from 
within a mile of the poinj of Mochras^ south of 
Harlech, 22 miles into tlie sea, in a serpentine line. 

It is formed of rough stones, 24 feet broad; and 
at the extremity there is a round head, formed of 
sixteen great stones, one of which is four yards in 
diameter. Trunks and roots of trees are also 
found at a considerable distance from the shore. 

The principal rivers are the Tivy, the Kydio), the Rivers. 
Ystwyth, and the Aerou. The Tivy rises in Llyn 
Tecfy, or Tivy Pool, in a mountain in the north- 
east of the county. On the top of this mountain 
there are five lakes, ’of which Tivy Pool is the prin- 
cipal. It is about one mile and a half in circum- 
ference, is surrounded by high and perpendicular 
rocks, and is said never to have been fathomed. 

The Tivy at first flows through a rocky district ; 
afterwards, forming a regular channel, it passes Tre- 
garon ; and, at Llanbeder, becomes the boundary 
between Caermarthenshirc and Cardiganshire. It , 

falls into the sea about two miles below Cardigan. 

The Rydiol rises on the south-west side of Plin- 
limmon ; its course is about south-west ; and it falls 
into the sea near Aberystwyth. About 12 miles 
above this town is the Devils Bridge, called by the 
Welch, Pont y Monach, or the Monks’ Bridge, 
and Pont ar Fynach, from the confluence here of 
the Fynach with the Rydiol. There are two arches, 
one above the other. The uppermost is between 
20 and 30 fee t in the chord ; and the other less than 
20. The upper one \Vas built in 1 753 ; the date of 
the building of the lower one is not known. Near this 
bridge are the falls of the Fynach. The first fall takes 
place where the river is much confined by the rocks. 

The water is carried about six feet over them, into a 
basin 18 feet below. The next fall is 6’0 feet, the third 
fall is 20, and the last is 1 10 feet. Near this is the Jail 
of the Rydiol, the scenery round which is considered 
very striking and grand. The Yfitwytli rihcs among 
the hills on the eastern side of the county, and falta 
into the sea at Aberystwyth. The Aeron is be- 
tween six and seven miles in extent, receives six tri- 
butary streams, and forms, during the whole of its 
course, nearly the arc of a circle. It falls into the 
sea at Aberaeron. 

That part of the country which lies along the sea Surface ai. a 
is level, especially the south-western extremity; but Su *l. 
the northern and eastern parts are very rugged and 
mountainous. The soil of the low lands is either a 
light- or a strong loam, lying on slate. The soil of 
4 1 
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the mountainous division is in general thin and poor, 
except in the narrow vallies, where it consists of 
clay or peat. The tract along the sea coast pro- 
‘ du cos good crops of wheat, barley, turnips, potatoes, 
and outs. The quality, as well as the produce of 
the barley grown in some parts of this tract, are very 
remarkable, between Abcracron and Llanrystcd, 
is an extensive flat, extending from the sea to the 
en>t mountains, which produces from sixty to eighty 
bushels of fine barley per acre. This land is con- 
stantly under this crop, and has been so for at least 
half a century. It is manured every three years 
with sea- weed. Potatoes are grown on the peat 
mosses in such a manner as at once to secure good 
crops, and to drain the land. The potatoe sets are 
' laid on the surface of the bog, a little manure is 
spread over them, and they are afterwards covered 
with earth dug out of the trenches. 

Very few sheep are kept on the low land ; but 
on the mountains they are numerous. They are, in 
general, the native breed, very inferior both for wool 
and carcase. Cattle are kept in all parts of the county ; 
in the low lands, and in the vales of the mountainous 
district, principally for butter and cheese ; in the other 
parts they arc bred for the English drovers. Of the 
4f)t*,f)10 acres which this county contains, it is cal- 
culated that 100, COO are in tillage ; 1 1,0,000 in pas- 
ture, and the rest waste land. 

Mines. Cardiganshire tornierly was famous for its mines 

of lead, but at present they are not very productive ; 
the principal are two, in the vicinity of Cwmystwith. 
Near Tal-y-bont are some that used to be very pro- 
ductive, but now arc almost exhausted ; the matrix 
of the ore is carbonate of lime. There are also veins 
of copper, hut they are not wrought. The want of 
coal, of which there is none in the whole county, 
the rugged nature of the country, and the badness 
of the roads, are probably the chief causes why the 
Slate Quar- ni,nes are not worked. Near Aberystwith are large 
rics. slate quarries; the slates lie in alternate strata with 
shale, and are in compact masses, of a coarse tex- 
ture ; tlie inclination of the strata varies very much, 
following the general irregularity of shale. The 
' slate that is found near the sea coast, not being 
Peat. mixed with shale, lies in perpendicular strata. There 
are some very extensive tracts of peal, especially on 
the coast beyond Aberystwith, bordering on the river 
Dovy; and from Strata Florida, near the Tivy, to 
Llyn y Macs, or the lake of the flood ; the latter 
tract is one continual marshy bog, abounding in 
Turbaries, as far as Tregaron : according to tradition, 
a town once stood in this marsh. As connected w ith 
the natural history of this county, it may be remark- 
ed that Mr Aikin observed near the banks of the 
jtydiol, amooi-huzzard, and the horse-ant, the largest 
species of ants that are natives of Britain. The 
angel fish is found in the bay of Cardigan. 

Manner- There are few manufactures in this county; at 
tines and IJechwydol, near Cardigan, are iron and tin works. 
Jixp.ii is. Black cattle, pigs, butler, barley, oats, flannels, 
Welsh -webs, bark, iron, tin, slates, and ale, are ex- 
ported from Aberystwyth, and Cardigan. There is 
a great fair for cattle and sheep at Itlios, near the 
source of the Tivy. 


Cardiganshire Ls celebrated in the literary history tomligaii* 
of Wales, for having given ap Gwyliui, fc,, l ‘ lc 

who Don; »slied between 1530 and 1570. ^Vom the cJl'fw* 
poems of this author, the modern literary tn^ect of 
Wales has been chiefly foimed, and this d a: 'gtmgr, 
spoken with greater purity in this county than in any 
other part of the principality. 

Til Cardiganshire, a custom prevails resembling singular 
the penny-weddings among the peasantry of Scot- custom, 
laud. Before marriage a bidder goes from house 
to house, inviting the inhabitants to come to the 
wedding, and to bring money and cheese and but- 
ter. Tiie marriage always takes place on the Sa- 
turday, and the guests assemble on the Friday with 
their presents. All these are set down on paper, # " 
that, if demanded, they may be repaid, but this sel- 
dom happens. The furnishing of the woman is also 
brought home on this day. On Saturday, tin or 
twenty of the man's friends who are best mounted, 
go to demand the bride, who is placed on a horse 
behind her father, and rides off as fa^t a* she can. 

She is soon, however, overtaken. Presents an con- 
tinued to be received on the Saturday and Sunday ; 
on Monday they are sold, frequently making, with 
the money presented, the sum of L. 50 or L.O’O. 

In 1803, the poor's rates amounted to L. 10,1 0*7. Pooi'u 
In 181. 5, there was collected from 92 parishes ^ 

I* 15,409, 8s. (id. 

In 1800, the number of houses was JK) 40, and of I'opulatioiu 
inhabitants 12.950’. The males were 20, 10S ; the 
females 22,518. In 1811, there were 


Houses inhabited, - - 00*5.0 

Families inhabiting them, - - II 29O 

Houses building, - - 129 

uninhabited, - - 15,5 

Families employed in agriculture, - 580‘i 

■■ ■ - in trade, manufactures, and handi- 
crafts, - - - 1015 


All others, not comprehended in these clashes, 55 J 9 


Male?, 

1 'em al os, 


Total, 

Population in 1S00, 


25,750 

2(i,5(H 


50,200 
42 }).)(> 


Increase, 750 1 


See Meyrick’s History of Cardigan shire, — .Mal- 
kin’s Scenery , i^r. of Wales . — Aikiu’s 7. ur in Watt 7 .. 
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CARLOW, the account of which in the Kueyilw 
piedia , under the name of C'atiikki.ouc.ii, occupies Buiiml»iu«*s. 
only a very few lines, lies almost entirely between 
the rivers Burrow and Muncy. Jt is about 35 Eng- 
Jisli miles long, from north to south, and about 20 
miles broad at its greatest, breadth ; but it narrows 
in very much from east to west, between Kilkenny 
and Wexford. Jt is divided into five baronies, 
and into fifty parities. Accusing to Or Beaufort, 
its area is 2 1 4 square miles' Irish, or 344 English, 
equal to 157,050 Irish or plantation acres, and 
220,098 Englisn acres. The priueipal towns fur 
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Cailow®. Carlow, Tublow, Leigh 1 in- Bridge, ItuP'Mu!, Palatine 
^-^Tow'n, Iiackcta-icwn, and Gousbrid$;e. 

Siir.*»r« The .surface of the greater part of this county is 
widai> : *. ploas/aitly undulated; and, with the exception of 
tl:r high and rough hills which occupy the small 
portion of it that lies to the west of the Barrow, and 
the mountainous district in the south-east, on the 
borders of Wexford, the hills yield little in fertility 
to the vales. The prevailing soil of the lowlands is 
u strong fertile loam, mixed with limestone, and in- 
cumbent upon it ; and that of the uplands is gene- 
rally a light gravel. 




" : mw‘ 

Carlow. 


cultivated and uncultivated land in this 

county ; 


Cultivated 

Mountains 

Baronies. 

Land. 

and Hoes. 


Acres Irinh. 

Acres Irish . 

Rutlivilly, 

- 28,510 


(’allow, - 

18,487 


Forth, 

21,601 

1937 

1 drone, 

38,615 

7100 

St Mullins, 

• 16.303 

3171 


123,510 

12,217 


Rivers. The principal rivers are the Barrow and the 

Slaney; the former runs along the whole of the 
western borders of the county, with the exception 
of a jutting part of Itlrone barony, which it separates 
from the main body. The Barrow is navigable for 
barges as iar as the town of Carlow, and thence 
there is a communication with Dublin by means t of 
t he Grand Canal. The Slaney, which rises in Wick- 
low, crosses the eastern part of the county. 

Mineralogy. The mineralogy of Carlow is very imperfectly 
, known. The river Barrow seems to separate the 
soil in this part of Ireland; to the west of it there is 
limestone in abundance, whereas there is none in 
Wexford and Wicklow ; the best in Ireland is found 
near Carlow. Marl and a great variety of clays arc 
also found in this county. The mountains, called 
" Kfcok .Stairs, from their black appearance at a dis- 
r lance, and their perpendicular height, which sepa- 

rate Carlow from Wexford, are chiefly composed of 
granite. It also contains iron ore, and a consider- 
able quantity of oxide of manganese. In the time of 
Charles 1. there appears to have beeu a large Iron* 
foumlery near Idof, in which, ordnance, pots, and 
small round furnaces, were cast. It belonged to Mr 
Christopher Wandsworth, Master of the Rolls in 
Ireland, and afterwards Deputy of that kingdom, un- 
der the Karl of Stafford (Natural History oj Ire- 
land, p. 73, Dublin, 1726'.) By the same authority 
we are informed, that the first coal mine was found 
out in Ireland, a few years before 1726, in the same 
hill, where the iron mine was. “ In that iron mine, 
after that for a great while they had drawn iron-oro 
out of it, and thut, by degrees, they were gone deeper, 
at last, in liey of ore, they met with sea-coal, so as 
ever since, all the people dwelling in those parts have 
»fsed it for their tiring, finding it very cheap ; for the 
{load of an Irish car, drawn by one garron, did stand 


them, besides the charges of bringing it, in nine 
pence only, three pence to the digger, and six pence 
to the owner.”— 1 “ These coals are very heavy, and 
burn with little flame, but lye like charcoal, mid con- 
tinue to the space of seven or eight hours, casting a 
very groat and violent heat.” [Natural History of 
Ireland, p. 84.) The same author informs us, that 
“ little smith coals were dispersed every where in 
great quantity, and had been used by the smiths, 
even before the mine was discovered.” At present, 
this mine is either forgotten, or not deemed worth 
working, as the county is chiefly supplied with coals 
from Kilkenny. 

There are no large estates in this county ; and very Agriculture* 
little minute division of property. The hiring ten- 
ant is generally the occupier, except of small pieces. 

The fee has been more transferred here than in any 
other part of Ireland. Carlow was formerly noted 
for the extent and luxuriance of its pastures, heing 
one of the greatest sheep counties in the kingdom ; 
but in consequence of the bounty which was granted 
about the year J7(>8, on corn conveyed by land- 
carriage to Dublin, Mr Young calculated that 
sheep-feeding had declined so much, when he was 
there in 1776-8, that four farmers had a greater 
number of sheep twenty years before, than were 
kept in the whole county at that period. There 
are still, however, some excellent flocks of lurge 
woolled sheep. Four sheep of the Irish breed, and 
five of the English are Called a “ collop,” and three 
collops are allotted to two acres of the best land. 

But it is for its dairies that Carlow is famous; and, Dailies, 
in this respect, it is not excelled by any county in * 

Ireland. The farmers gpare no trouble or expence 
to procure good cattle for their dairies. From twenty 
to fifty are generally kept ; and. during the season, 
each cow produces on an average about l£ cwt. of 
butter. The dairy system pursued in Devonshire, 
Dorsetshire, and some of the northern counties of 
Ireland, of letting cows to dairymen, is followed 
here ; but this custom was more prevalent when the 
Catholics could not legally purchase land, as they 
then employed their capital in hiring cows. The 
butter made in Carlow is divided into three sorts, 
according to its quality. The first in point of qua- 
lity is sent to Dublin and England, and thence cx 
ported to the East and West Indies. It is highly es- 
teemed in the London market, where it is often sold 
as Cambridge butter. That of the second quality is 
exported to Spain, and the worst to Portugal/ I f is 
all packed in large casks, weighing upwards of three 
hundred weight. 

From the following statement, given by Mr Young, Increase of 
it appears that the bounty on land-carriage corn soon Idlagiv 
operated to the increase of tillage in Carlow 1 . No 
great additional quantity of com was brought from 
this county to Dublin till 176,9, when the bounty 
had risen lrom about L. 150 to L. 849- In the years 
1770 and 1 77 1 > it declined. In 1772, it rose to 
L. 1025; and in 177.3 to L. 26'76. In 1774, ro 
L. 281.3. In 1 777> the last year Mr Young quotes, 
it was L. 2479. 

There is not, however, much wheat grown, and Barley, 
it is not of a bright colour, or n very good quality. 
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(fallow But the barley of Carlow is excellent ; according to 

C rl i c Young, the best in Ireland. At the time of his 

tour, it Was the only interior county which produc- 
ed it ; and at present more is grown here than in 
any other part of the kingdom. It is principally 
consumed by the illicit distilleries in the north of 
Ireland, being carried to Duhlin by the canal ; by 
the breweries and distilleries at Cork ; or by the 
nmlting-houses at Wexford. The potatoes grown 
in Carlow are excellent. There is little or no flax. 
The county is tolerably wooded. In the vicinity of 
Carlow, a great many onions arc grow n, which arc 
sold all over Ireland. 

M.jimfde- Carlow is not distinguished as a manufacturing 
county. In Carlow, coarse cloth, reaping hooks, 
scythes, shears, &c. are, however, made. At Leigh- 
linbridge is one of the largest corn-mills in Ireland, 
capable of grinding more than 15,000 barrels a-year. 

Population. According to Dr Beaufort, in the year 1 792, there 
were 87 63 houses, and 44,000 inhabitants ; 1 5.6 Irish 
acres to a house ; and 40.94 inhabitants to an Irish 
square mile. The Catholics are reckoned to be ten 
to one Protestant. The Catholic farmers are becom- 
ing wealthy, and have considerable property in leases 
and farming stock. 

In 1792, there were 5503 houses of one hearth ; 484 
of two ; 128 of three ; 69 of four ; 50 of five ; 3l of six ; 

1 5 of seven ; 8 of eight ; 7 of nine ; 3 of ten ; none 
were returned above 44 : 26*8 were exempted as 
new, and 1822 as inhabited by paupers. The total, 
according to this return, was 8894. 

Carlow county sends two members to Parliament, 

* and the town one. The number of registered freehold- 
ers of fifty pounds, to February 1815, was 359; of 
twenty pounds, 295 ; and of forty shillings, 3263 : 
in all, 3917. ♦ 

See Young's Tour in Ireland. — Beaufort’s Memoir 
of a Map <if Ireland. — Wakefield's Statistical Account 
of Ireland. (c.) 

. CARLYLE (Josfti’H Dacrc), a distinguished 
orientalist, and general scholar, was the son of a Phy- 
sician at Carlisle, and was born there in the year 
1759. He received his early education, in the learn- 
ed languages, at the grammar-school of that city. 
In 1775 he proceeded to Cambridge, obtained his 
bachelor's degree in 1779, and was elected a fellow 
of Queen's College in that University. He left 
College in 1783, after taking his master's degree, 
and returned to his native city, where lie obtained 
some church preferment. Ip I793> upon the resig- 
nation of Dr Palcy, he succeeded to the Chancellor- 
ship of the Diocese of Carlisle. (Gentleman's Ma- 
gazine , 1804.) 

Mr Carlyle had early devoted much of his atten- 
tion to an accurate study of the Arabic language, in 
which pursuit he had been assisted by a native of Bag- 
dad, who resided sometime with him at the University. 
Having thus attained to great proficiency in the lan- 
guage and literature of the Arabians, he in 1 792 
appeared before the Public as the Translator of 
an inedited historical work in that language, known 
under the name of the Maured Allatafet. The au- 
thor of this work was Jemaleddin, a person of the 
rank of Emir, and distinguished among the Eastern 
writers by the title of Historiographer of Egypt , 00 
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account of his great attention to the improvement Gadyle* 
of its history. The Maured Allatafet is an Epitome, 
made by Jcmaleddrn himself, of a larger work, which 
comprised a complete history of that country&from 
the first establishment of the Arabian Government, ^ 
to the eight hundred and fifty seventh year of the 
Hegira. In reviewing the Epitome with a view to its 
publication, Mr Carlyle thought properto retrench 
that part of it which relates to the Caliphs of Bag- 
dad, their history being, as he conceived, sufficiently 
illustrated in other writings ; so that his publica- 
tion commences with the first of the Fatimitc 
Caliphs who reigned in Egypt ; and it ends, where 
the original Epitome also terminates, with the reign 
of Almaiee Alaslirof, the twelfth of the Civoas- f J 
sian race of Sultans, thus comprising a period of 
nearly live hundred years. However creditable to 
Mr Carlyle’s attainments in Eastern learning, this 
treatise is not thought to have added much to the 
stock of historical knowledge, or to suggest any 
high ideas of the merit of that larger work from 
which it was abridged, and which procured Jenia- 
leddin so much renown in the East. The title of Mr 
Carlyle's publication is as follows; Maured Allata- 
fet J tmal eddin i , Jilt i Togti Hardily sen rerum Egyp- 
ticarum Annales, ah anno Christ) 97 1, usque ad an- 
num 1453. E Codice MS. Bibliotheca' Academic 
Cambrigionsis. Arab, et Lat. 4to. 

In 1794, Mr Carlyle was elected Professor of 
Arabic in the University of Cambridge; and, in 
\ 790 > he gave to the world another, and more pleas- 
ing proof of Iiis- zealous endeavours to illustrate the 
literature of the East, in a work entitled, Specimens 
of Arabian Poetry, from the earliest time to the ex- 
linction of the Caliph at % Keith some Account of the Au- 
thors. Arab, and Eng. 8vo. II is object was, by 
arranging the pieces in chronological order, and ac - 
companying each with some account of the author, 
and of the occasion of the composition, to exhibit a 
sort' of history of Arabian poetry, during the most 
splendid period of the Mohammedan empire. Many 
of these pieces possess considerable beauty ; hut as 
Mr Carlyle had it in view to exemplify the different 
species of poetic composition, he has accordingly ^ 
translated some specimens, in which he was him- ' 

self sensible there was nothing to be prized, either 
in the thought or the execution. Like most, of those 
who hav** become emihent in Eastern learning, Pro- 
fessor Carlyle is thought to have formed too high an 
estimate of its merits ; but all must admit that his 
Specimens , with their prefaces, form an elegant and 
interesting work ; one which, to use his own words, 
cannot but prove acceptable to “ those who wish to 
gain an insight into the history of manners, and who 
love to trace the operations of the human mind in 
distant countries and various situations." A second 
edition of this work was published in 1810. 

When the Earl of Elgin was appointed Ambassa- 
dor to the -Porte, in 1799, Professor Carlyle was in- 
vited to accompany him as an accredited agent of 
the British government, for the purpose of literary 
research ; and in that capacity he accordingly pro- 
ceeded to the East. After remaining some time in 
Constantinople, he left that capital in January 1800, . 
and proceeded through Asia Minor and Cyprus toJL 

t, 


\ 



CAR 

otol'Y^ Palestine; in which tour he was employed till the 
II following July, when he returned toXo^staptinoplc. 
a S d ' n fluted this fcity in MarchlSOl, and visit- 
ed the iroad, the convents of Mount Athos, and se- 
veral parts of Greece. He appears to have spent 
three weeks amongst these celebrated convents, 
where, being furnished with recommendations from 
the Government, and the Patriarch of Constantinople, 
he was received with marked kindness, and enjoy- 
ed every opportunity for literary research. From 
Athens, where lie spent some time, assisted iu his 
inquiries by the artists employed by Lord Elgin, lie 
proceeded in a Kagusan vessel to Malta, and after- 
wards to Naples, where he arrived in July 1801. 
He soon thereafter set out for England, and reached 
his native oily early in the month of October. (Ad- 
denda to the Remains of John Txveddall. 181 6. kto.) 

Soon after his return, he was presented by the 
Bishop of Carlisle to the living of Newcastle-upon- 
Tyne ; but which lie did not long enjoy ; for he fell 
into had health, and died in the prime of life, in April 
1 SO t [Unit. Mao. 1804). His premature death cut 
short sonic useful literary undertakings, and de- 
prived the world of the full fruits of his obser- 
vations on many interesting scenes, which he had 
surveyed w ith the eye of a scholar and the feeling of 
a poet ; for all that the public has derived from his 
travels, is a posthumous volume of poems, with re- 
marks suggested by these scenes, and which, though 
bearing testimony to his learning and taste, is but a 
poor substitute for such a work as, with his know- 
ledge and means of information, lie could not have 
failed to produce. The title of this posthumous 
volume is as follows: Poems , suggested chiefly by 
scenes in Asia Minor , Syria , and Greece, with /Vo 
/tiers extracted from the Authot's Journal. It was 
published in -lto, in JS05, and is embellished with 
Mime fine engravings. 

k CAKNATIC, the name of an extensive maritime 
* province on the eastern side of the peninsula of In- 
dia, which, according to Mr Hamilton’s East India 
Gazetteer , stretches from the 8th to the 16th degree 
of north latitude. In I)r Hey he’s Tracts on India , 
it is said to extend from the 10th to the 15th degree. 
The' average breadth of this tract is about seventy-five 
miles. It comprehends the former dominions of the 
Nabot of Arcot, which were transferred to the East 
India Company, by a treaty concluded in 1801. 

The Carnatic is reckoned one of the hottest por- 
tions of India. The soil varies, but is generally sandy, 
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and in many parts water is scarce, the supplies being Carnatic 
wholly derived from what is' preserved in tanks filled r H 
during the periodical rains. There are, however, some 
rivers which flow through the country from the high 
mountains called the Ghauts. In the inland parts, there 
are large spots of salt ground, containing, says Dr 
t Heyne, either common salt, or a mixture of that salt 
and soda, which, from the use to which it is applied 
in India, is known by the name of Washermen's 
earth . Rice constitutes the principal produce of 
t)i is country, and in those places where water is 
scarce, great labour is employed to obtain the ne- 
cessary supplies for the rice fields. The cultivators 
raise four different crops in the year, two of them 
from the same ground. In good seasons ’ the first 
crop produces fifty fold. Sugar is cultivated, but in 
very small quantities, the soil not being rich enough 
for the cane. The indigo plant might be cultivated' 
to advantage, if the demand for it were greater. 

The common dwarf cotton is cultivated on the coast, 
but not extensively. 

The capital of this province is Madras, of the 
present state of which city we shall gi\e some ac- 
count when we reach that head. The other princi- 
pal towns are Tanjore, Trichinopoly, Madura, T«pv 
quebar, and Ncgapatam, in the division called the 
Southern Carnatic; Madras, Pondicherry, Arcot, 
Wallajahbad, Vellore, Cuddalore, Ginjeo, Pullicat, 
Clmndgherry, and NelJoor, in the Central Carnatic; 
and Ongole, Carwaree, and Samgaum, in the North* 

.cm Carnatic. Vellore is well known as one of the 
principal stations of the Company’s forces. The sons 
of Tippoo Sultan were placed here, and palaces on a 
large scale built for them, but since the well known 
mutiny of 1807, they have been removed to Ben- 
gal. 

The great mass of the population profesa the 
Hindoo religion, the Mahommedans being but thin- 
ly scattered through the country. It con rains about 
40,000 Christians of ail descriptions. The whole 
population of the Carnatic, in its most extensive 
sense, may be estimated at five millions. The na- 
tives are considered inferior in bodily strength to 
the other natives of Hindostan Proper. In no phrfc 
of India are the genuine Hindoo manners more pure- & 

ly preserved than atnoWihe majority of the natives ^ 

of the Carnatic. 

See Hamilton’s East India Gazetteer , Svo. Lon- 
don, 1815. Heyne’s Tracts f Historical and Statist 
ticaty on India. 4to, London, 1814. . 
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It has been judged most expedient to reprint the may form, with the articles Roof and Strength of 
article Carpentry from the Supplement to the Materials, * a uniform system of the most useful 
third Edition of the Encyclopaedia, m order that it departments of practical mechanics, deduced, in 

; —7 

i * It is prgper to mention here, that these two articles, first printed in the jhird, were incorporated in the 
subsequent editions of the Encyclopedia } but that the connected article Carpentry, first published in the Sup - 
ptnnent to that edition, was not ; owing to this circumstance, that the copyright of the Encyclopedia, and 
of that Supplement, was for some time held by different Proprietors*— Ed, 
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Carpentry, the same familiar and elementary manner, from the 
y simple principles of the composition of forces : 
premising some Introductory Observations, which 
nmy be considered as a retrospective summary of 
the doctrine of Passive Strength, accompanied by 
some of the most useful propositions respecting 
the resistance of elastic substances, derived from 
the principles which lmve been already laid down 
in our article Bridge : and subjoining a few notes, 
on such passages as may appear to require further 
illustration or correction, Sonic of the demon- 
strations will be partly borrowed from a work which 
has been published since the death of Professor 
ltobison, the able author of these three articles : 
but others will be more completely original : and of 
the rentorks, the most important will probably be 
those which relate to the form and direction of the 
abutments of rafters ; a subject which seems to have 
been very incorrectly treated by former writers on 
Carpentry. 

I. Abstract of the Doctrine of Passive 
Strength. 

The effects of forces of different kinds, on the ma- 
terials employed in the mechanical arts, require to 
be minutely examined in the arrangement of every 
work dependent on them ; and of these effects, as 
exhibited in a solid body at rest, we may distinguish 
seven different varieties: the extension of a sub- 
stance acting simply as a tie ; the compression of a 
block supporting a load hbove it ; the detrusion of an 
axis resting on a support close to its wheel, and re- 
sisting by its lateral adhesion only ; the flexure of a 
body bent by a force applied unequally to its differ- 
ent parts ; the torsion or twisting, arising from a par- 
tial detrusron of the external parts in opposite direc- 
tions, while the axis retains its placet the alteration 
or permanent change of a body which settles, so as 
to remain in a new form, when the force is with- 
drawn ; and lastly, tlic fracture, which consists in a 
complete separation of parts before united, 'and 
which has been the only effect particularly examined 
by the generality of authors on the strength of ma- 
terials. * 

The analogy of the law^. of extension and com- 
pression has been demonstrated in a former article of 
this volume; and their connexion with flexure has 
been investigated : but it is not easy to compare 
them directly with the resistance opposed to a par- 
tial detrusion, the effects of which are only so far 
understood as they are exhibited in the phenomena 
of twisting: and these appear to justify us in consi- 
dering the resistance of lateral adhesion as a primi- 
tive force, deduced from the rigidity or solidity of 
the substance, and proportional to the deviation 
from the natural situation of the particles. The re- 
sistance exhibited by ste§l wire, when twisted, bears 
a greater proportion to that of brass than the re- 
sistance to extension or compression ; but the forces 
agree in being independent of the hardness produced 
by tempering. 

Flexure may be occasioned either by a transverse 
or by a longitudinal force : when the force is trans- 
verse, the extent of the flexure is nearly proportion- 
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al to its magnitude ; but when it is' longitudinal, there Caaowtry. 
is a certain magnitude which itjraust exceed, in order 
to produce or rather to continue the flexure, if the 
force be applied exactly at the axis. But it is equal- / 
ly true that the slightest possible force applied 'at a 
distance from the axis, however minute, or with an 
obliquity however small, or to a beam already a lit- 
tle curved, will produce a certain degree -of flexure ; 
and this observation will serve to explain some of the 
difficulties and irregularities which have occurred, in 
making experiments on beams exposed to longitudi- 
nal pressure. 

Stiffness, or the power of resisting flexure/ is 
measured by the force required to produce a given 
minute change of form. For beams similarly fixed, t ** 
it is directly proportional to the breadth and the cube ^ / 
of the depth, and inversely to the cube of the length. 

Thus a beam or bar two yards long will be equally 
stiff with a beam one yard, provided that it he either 
twice as deep, or eight times as broad. If the ends 
of a beam can be firmly fixed, by continuing them 
to a sufficient distance, and keeping them down 
by a proper pressure, the stiffness will be four times 
as great as if the ends were simply supported. A 
hollow substance, of given weight and length, has its 
stiffness nearly proportional to the square of the dia- 
meter: and hence arises the great utility of tubes, 
when stiffness is required, this property being still 
more increased by the expansion of the substance 
than the ultimate strength. It is obvious that there 
are a multiplicity of cases in Carpentry where stiff- 
ness is of more importance than any other property, 
since the utility as well as beauty of the fabric might 
often be destroyed by too great a flexibility of the 
materials. 

If we wish to find how much a beam of fir will 
sink when it is loaded in the middle, we may multi- 
ply the cube of the length in inches by the given 
weight in pounds, and divide by the cube of the 
depth, and by ten million times the breadth : but on 
account of the unequal texture of the wood, we 
must expect to find the bending somewhat greater 
than this in practice, besides that a large weight will 
often produce an alteration, or permanent settljrjg, 
which w'ill be added to it : a beam of oak will also 
sink a little more than a beam of fir, with the same 
weight. 

With respect to torsion, the stiffness of a c\limlri- 
cal body varies directly as the fourth power of the 
diameter, and inversely in the simple proportion of 
the length : it does not appear to be changed by the 
action of any force tending to lengthen or to com- 
press the cylinder: and it inay very possibly bear 
some simple relation to the force of cohesion, which 
has not yet been fully ascertained : but it appears 
that, in an experiment of Mr Cavendish, the resist- 
ance of a cylinder of copper to a twisting force, 
acting at its surface, was about { / )0 of the roisfancc 
that the same cylinder would have opposed to direct 
extension or compression. 

Alteration is often an intermediate step between 
a temporary change and a complete fracture. There 
are many substances, which, after bending 1 to, a cer- 
tain extent, are no longer capable of resuming their 
original form : and in such cases it generally hap- 
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cm *y pons that the alteration may be increased without 
^ limit, until complete fracture takes place, by the 
continued operation of the same force which has be- 
gun it, or by a force a little greater. Those sub- 
stances which are the most capable of this change, 
are called ductile, and the most remarkable are gold, 
and a spider’s web. When a substance has under- 
gone an alteration by means of its ductility, its stiff- 
ness, in resisting small changes on either side, re- 
mains little or not at all altered. Thus if the stiff- 
ness of a spider’s web, in resisting torsion, were suf- 
ficient at the commencement of an experiment, to 
cause it to recover itself, after being twisted in an 
angle of ten degrees, it would return ten degrees, and 
not. more, after having been twisted round a thou- 
sand times. The ductility of all substances, capa- 
ble of being annealed, is greatly modified by the 
effects of heat : hard steel, for example, is incompar- 
ably less subject to alteration* than soft, although in 
sonic eases more liable to fracture ; so that the de- 
gree of’ hardness requires to be proportioned to the 
uses for which each instrument is intended : al- 
though it was proved by Coulomb, and has since been 
confirmed by other observers, that the primitive stiff- 
ness of steel, in resisting small flexures, is neither in- 
creased nor diminished by any variation in its temper. 

'flic strength of a body is measured by the force 
required completely to overcome, the corpuscular 
powers concerned in the aggicgation of its particles, 
and it is jointly proportional to the primitive stiff- 
ness, and to the toughness of the substance ; that is, 
to the degree in which it is capable of a change of 
form without permanent alteration. It becomes 
however of importance in some cases, to consider 
the measure of another kind of strength, which has 
sometimes been called resilience, or the power of 
roasting a body in motion, and which is proportional 
to the strength and the toughness conjointly, that is, 
t «> the stiffness and the square of the toughness. 
Thus if we double the length of a given beam, we 
reduce its absolute strength to one half, und its 
stillness to one eighth ; but since the toughness, or 
the space, through which it will continue to resist, 
is quadrupled, the resilience will be doubled, and it 
would require n double weight to fall from the same 
height, or the same weight to fall from a double 
height, in order to overcome its whole resistance. 
If iv e wish to determine the resilience of a body 
from an experiment oil its strength, we must mea- 
sure the distance through which it recedes or is 
bent, previously to its fracture ; and it may be shown 
that a weight, which is capable of breaking it by 
pressure, would also break it by impulse if it moved 
with the velocity acquired by falling from a height 
equal to half the deduction. Thus if a beam or bar 
were broken by a weight of 100 pounds, after jgeing 
bent (> inches without alteration, it would rilso bi 
broken by a weght of 100 pounds falling from u 
height of :i inches, or moving in a horizontal direc- 
tion with a velocity of * feet in a second, or by a 
weight of 1 nound falling from a height of .‘JOO inch- 
es. This substitution of velocity for quantity of 
matter' 1 has however one limit, beyond which the 
'velocity must prevail over the resistance, without 
regard to the quantity of matter, und this limit is 


derived from the time required for the successive Carpentry, 
propagation of the pressure through the different 
parts of the substance, ip order that they may 
participate in the resistance* Thus if a weight 
fell on the end of a bar or column with a velo- 
city of 100 feet in a second, and the substance 
' could only be compressed yfo of its length, without 
being crushed, it is obvious that the pressure must 
be propagated through the substance, with a veloci- 
ty of 20,000 feet in a second, in order that it might 
resist the stroke; and, in general, a substance will 
be crushed or penetrated by any velocity exceeding 
that which is acquired by a body falling from It 
height, which is to half that of the modulus of elastici- 
ty of the substance, as the square of the greatest pos- 
sible change of length is to the whole length. From 
the consideration of the effect of rigidity in lessening 
the resilience of bodies, we rimy understand how a 
diamond, which is capablo of resisting an cuormous 
pressure, may be crushed with a blow of a small 
hammer, moving with a moderate velocity. It is 
remarkable that, for the same substance in different 
forms, the resilience is in most cases simply propor- 
tional to the bulk or weight, while almost every 
other kind of resistance is capable of infinite varia- 
tion by change of form only. 

The elaborate investigations of Mr Lagrange, re- 
specting the strength and the strongest forms of 
columns, appear to have been conducted upon prin- 
ciples not altogether unexceptionable ; but it is 
much easier to confute the results than to follow the 
steps of the computations. One great error is the 
supposition that columns are to be considered as 
elastic beams, bent by a longitudinal force ; while, 
in reality, a stone column is never slender enough 
to be bent by a force which it can bear without 
being crushed : and even for such columns as are 
capable of being bent by a longitudinal force, Mr 
Lagrange’s determinations are in several instances 
inadmissible ; he asserts, for example, that a cylin- 
der is the strongest of all possible forms, and that a 
cone is stronger than any conoid of the same bulk ; 
but it appears to be demonstrable in a^very simple 
manner, and upon incontestable principles, that a 
conoidal form may be determined, which shall be 
stronger than either a cone or a cylinder of the 
same bulk. 

When a column is crushed, its resistance to com- 
pression seems to depend in great measure on the 
force of lateral adhesion, assisted by a kind d? inter* 
nal friction, dependent on the magnitude of the 
pressure, and it commonly gives way by the separa- 
tion of a wedge in an oblique direction. If the ad- 
hesion were simply proportional to the Section, it 
may be shown that a square column would be most 
easily crushed when the angle of the wedge is equal 
to half of a right angle ; but, if the adhesion is in- 
creased by pressure, this angle will be diminished 
by half the angle of repose appropriate to the sub- 
stance. In a wedge separated by a direct force 
from a prism of cast iron, the angle was found equal 
to consequently the angle of repose was 

2 X 12^° = 25°, and the internal friction to the 
pressure as 1 to .460*, the tangent of this angle : 
there was, however, a little bubble in the course of 
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Carpentry, the fracture, which may have changed its direction 
“ * in a alight degree* The magnitude of the lateral 

adhesion is measured by twice the height of the 
wedge, whatever its angle may be : in this instance 
the height was to the depth as 1.57 to 1, conse- 
quently the surface, affording an adhesion equal to 
the force, was somewhat more than three times as 
great as the transverse section, and the lateral ad- 
hesion of a square inch of cast iron would be equal 
to about 46,000 pounds: the direct cohesive force 
of the same iron was found by experiment equal to 
about 20, 000 pounds for a square inch. It is ob- 
vious that experiments on the strength of a sub- 
stance in resisting compression ought to be tried on 
pieces rather longer than cubes, since a cube would 
not allow of the free separation of a jingle wedge 
so acute as was observed in this experiment ; al- 
though, indeed, the force required to separate a 
shorter wedge on each side would be little or no 
greater than for a single wedge. The same consi- 
deration of the oblique direction of the plane of 
easiest fracture would induce us to make the outline 
of a column a little convex externally, as the com- 
mon practice has been : for a circle cut out of a 
plank possesses the advantage of resisting equally in 
every section, and consequently of exhibiting the 
strongest form, when there is no Literal adhesion ; 
and in the case of an additional resistance propor- 
tional to the pressure, the strongest form is afforded 
by an oval consisting of two circalar segments, each 
containing twice the angle formed by the plane of 
fracture with the horizon. If we wish to obtain a 
direct measure of the lateral adhesion, wc must take 
care to apply the forces concerned at a distance 
from each other not greater than one sixth of the 
depth of the substance, otherwise the fracture will 
probably be rather the consequence of flexure than 
of detrusion. Professor Robison found this force in 
some instances twice as great as the direct cohesion, 
or nearly in the same proportion, as it appears to 
have been in the experiment on the strength of cast 
iron ; Mr Coulomb thinks it most commonly equal 
only to the cohesion: and in fibrous substam?es, 
especially where the fibres are not perfectly straight, 
the repulsive strength is generally much less than 
would be inferred from this equality, and sometimes 
even less than the cohesive strength. 

It is well known that the transverse strength of a 
beam is directly ns the breadth, and as the square 
of the depth, and inversely as the length : and the 
valuation of the results of some experiments from 
this law can only have depended on accidental cir- 
cumstances. If we wish to find the number of hun- 


rism as one fourth of its bulk is to one third of the Crfpotijr. 
ulk of the prism. The strength of a beam support- ‘ 
ed at its extremities may be doubled by firmly fixing 
the ends, where it is practicable ; and wc have al- 
ready seen that the stiffness is quadrupled : but the 
resilience remains unaltered, since the resistance is 
doubled, and the space through which it acts is re- 
duced to a half. It is therefore obviously of im- 
portance to consider the nature of the resistance 
that is required from the fabric which we are con- 
structing. A floor, considered alone, requires to be 
strong; but in connexion with a ceiling, its stiffness 
requires more particular attention, in order that the 
ceiling may remain free from cracks. A coach 
spring requires resilience, for resisting the relative 
motions of the carriage, and we obtain this kind of 
strength us effectually by combining a number of 
separate plates, as if we united them into a single 
mass, while we uvoid the stiffness, which would ren- 
der the changes of motion inconveniently abrupt. 

In all calculations respecting stiffness, it is neces- 
sary to be acquainted w’ith the modulus of elasticity, 
which may be found, for a variety of* substances, in 
the annexed table. 


Height of the Modulus of Elasticity in Thousands of 
Feet. 


Iron and steel, 

10,000 

Fir wood, 

10,000 

Copper, 

5,700 

Elm, 

8,000 

Brass, 

5,000 

Beech, 

8,000 

Silver, 

3,340 

Oak, 

5,00*0 

Tin, 

2,250 

Box, 

5,050 

Crown glass, 

0,800 

Icc, 

850 


II. Propositions rklatino to Fluxuuk. 

A. The stiffness of a cylinder is to that of its cir- 
cumscribing rectangular prism, as three times the bulk 
of the cylinder is to Jour times that oj the p* ism. 

We may consider the different strata of the sub- 
stance as acting on levers i qual in length to the dis- 
tance of each from the «\is; for although t licit* is 
no fixed fulcrum at the axis, yet the whole force is 
the same as if such a fulcrum existed, since the op- 
posite actions of the opposite parts w ould relieve the 
fulcrum from all pressure. Then tin tension of each 
stratum being also as thi same distance .i, and ilu* 
breadth of the stratum biing called 2 rliL fluxion 
of the force on either side of the axis will he 2j\yd.r, 
while that of the force of the prism, the radius being 
is S/vi^dx. Now z bein', the area of half the por- 
tion included between the stratum and the axis, of 


dred weight* that will break a beam of oak, support- u hicli the fluxion is ydx, the fluxion of a — u * wii 
ed at both ends, supposing them to be placed exact- 
Jv on the middle, we may multiply the square of the 
depth, in inches, by 100 times the breadth, and di- he 
vide by the length ; and we may venture in practice 

to load a beam with at least an eighth as much as g-r ydor / rdf \ xxydx :ix.ry clr 

this, or in case of necessity, even a fourth. And if rr ' r \ y ) rr 

the load be distributed equally throughout the length ^xxvAx 

of the beam, it will support twice as much : hut for — — — ; consequently the fluent o VWyix'x is — 

a beam of fir, the strength is somewhat less than for rr 

oak. A cylinder will bear the same curvature as A y'x, which, when y =: 0 becomes \ rh> or one 

the circumscribing prism, and it may bo shown that fourth of the product of the square of the radius uy 

its strength, as well as its stiffness, is to that of the the area of the section, while the fluent of 2rx’dx, 


y*dx fb/-.rdy 


J rr 


fr 1 yy 

i r rr ' 
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(;*n t '<'i^ry. that is, | rx 3 , the force of the prism, becomes •§ r 4 
“ ' or -J r l x 2r 2 , one third of the propel of the same 

square into the area of the section of the prism. 
Hence the radius of curvature of a cylindrical 

column, instead °f y~ - (Art.BKiDc.fi, Prop. G), will 

be ^ ,e weight of the modulus M decreasing in 

the same proportion as the bulk, when the prism is 
reduced to a cylinder. The force is supposed in tills 
proposition to be either transverse or applied at a 
considerable distance from the axis : but the error 
will not be muteriul in any -other case. 

B. When a longitudinal force f is applied to the ex- 
tremities of a straight prismatic beam , at the distance 
h from the axis, the defection of the middle of the 


M 


beam will be b (secant I 

being the weight of the modulus , e the length of the 
beam, and a its depth . 

The curvature being proportional to the distance 
from the line of direction of the force, or to the ordi- 
nate, when that line is considered as the absciss, 
the elastic curve must, in this case, initially coincide 
with a portion of the harmonic curve, well known for 
its utility in the resolution of a variety of problems of 
this kind. Now if the half length of the complete 
curve be called k, corresponding to a quadrant of the 
generating circle, and the greatest ordinate y, c being 
the quadrant of a circle of which the radius is unity, 
the radius of curvature r corresponding to y w ill be 

that is, a third proportional to y and ^ the ra- 
dius of the generating circle ; consequently ~~ = 
— , ickzz and * = i ; but » b y the 


ec 


nature of the curve, y I b = 1 1 $ ^ = sec. ^ 1 and 
ec 3 f c 

u = b sec. -~rzz.b sec. */ , which is the ordi- 

* 2k v M a 

nale at the middle ; and the deflection from the na- 
tural situation is y — b . 

It follows that, .since the secant of the quadrant is 
3f et 

infinite, when */ . - becomes equal to c, the 

flection will be infinite, and the resistance of the co- 
lumn will be overcome, however small the distance b 
may be taken, provided that it be of finite magni- 


tude: and since in this case 


vfee 

M aa 


= cc,/ = 


Maacc 


Sec 


,H225 M — , which is the utmost force that the co- 
ce 

luran will bear : and for a cylinder we find, by the 


same l^asdfun g, f = 
sjj^osed to vanish, wc shall have in theory an equi- 


, =.6l6\0M ~, Ifibe 

tee re 


librium without flexure, but since it will be totter- Carpentry, 
ing, it cannot exist in nature. 

By applying this determination to the strength of 
wood and iron, compared with the modulus of elas- 
ticity, it appears, that a round column or a square 
pillar of either of these substances cannot be bent by 
. any longitudinal force applied to the axis, which it 
can withstand without being crushed, unless its 
length be greater than 12 or 13 times its thickness 
respectively : nor a column or pillar of stone, unless 
it be 40 or 4 5 times as long as it is thick. Hence 
we may infer, as a practical rule, that every piece of 
timber or iron, intended to withstand any consider- 
able compressing force, should be at least as many 
inches in thickness as it is feet in length, in or$er to 
avoid the loss of force which necessarily arises from 
curvature. 

C. When a beam , fixed at one end > is pressed by <t 
force in a direction deviating from the original post* 
tion of the axis in a small angle , of which the tangent 

M 

is t, the defection becomes ck= at — tang. 




The inclination of the curve to the abscise being 
inconsiderable, it will not differ sensibly from a por- 
tion of a harmonic curve ; and supposing the qua- 
draotal length of this curve lc , we have again, as in 

M 

the last proposition, £ = »/ —• ac, or, for a cylia* 

3/ 

JVJ 

der, k = l *f-y • ac. Now, the tangent of the in- 
clination of the harmonic curve varies as the sine of 
the angular distance from the middle, consequently 

4 * k — m . e cc , 

as I — r— • c, or $ — is to the radius, so is the tan* 

tC K 

gent t 9 expressing the difference of inclination 
of the end of the beam and the direction of the 
force, which is also that of the middle of the sup* 
posed curve, to the tangent of the extreme inclina- 
tion of the curve to its absciss, which will therefore 

be t sec, -j- : consequently the greatest ordinate will 

be — sec. and since the ordinates arenas the 
c k 

sines of the angulur distances from the origin of the 
curve, the ordinate at the fixed end of the beam, 

cc 

corresponding to the angle — , that is, the deflection, 

... , kt ec ,fec kt ec . .M 

c k k c k * T y 

TANG. (or a cylinder, i fj . at tang 
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By means of this proposition we may determine 
* 4 a 
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Carpentry, the effect of a email lateral force in weakening a 
v ^ v ^' r beam or pillar, which is at the same time compres- 
sed longitudinally by a much greater force ; consi- 
dering the parts on each side of the point, to which 
the lateral force is applied, as portions of two beams, 
bent in the manner here described, by a single force 
slightly inclined to the axis. 

D. A bar fixed at one cnd> and bent by a trans . 
verse force applied to the other cnd } assumes initially 
the form of a cubic parabola , and the defection at 

te'f 

the end is d 2 = r-r— . 

Mmz 


The ordinate of a cubic parabola varying as x\ its 
Second fluxion varies as 6’x (dx)*, or since the first 
fluxion of the absciss is constant, simply as the ab- 
sciss x, measured from the vertex of the parabola, 
which must therefore be situated at the end to which 
the force is applied, and the absciss must coincide 
with the tangent of the bar. But if we begin from 
the other end, we must substitute e — x for x, and 
the second fluxion of the ordinate will be as 6 (e — x) 
(dx)*, the fir&t as (wrxdx — 8x 2 dx, and the fluent as 
$ex * — x\ which, when x=e, becomes 2^, while it 
would have been Se 3 if the curvature had been uni- 
form, and the second fluxion had been every where 
6e(dx) ,t . Now the radius of curvature at th$ fix- 


M aa 

ed end being * = 10< y> 


and the versed sine of a small 


portion of a circle being equal to — , this versed 

tir 


sine will be expressed by 


6ef 

Maa 9 


and two thirds of 


the versed sine for the ordinate e will be — — , half 

maa 


of which is the actual depression. 

F. The depression of the. middle of a horizontal bar, 
fixed at both ends , and supposing its own weight 


only 9 is dzx 


5g + 

32 maa * 


The transverse force at each point of ruch a bar, 
resisted by the lateral adhesion, is as the* distance 
x from the middle (Art. Bhidoe, under Prop. L.J; 
but this force is proportional to the first fluxion of 
the strain or curvature, consequently the curvature 
itself must vary as the corrected fluent of dtxdx, 
taking here the negative sign, because the curvature 
diminishes as x increases; and the corrected fluent 
will be Je s — x 2 , since it must vanish when x = he\ 
the first fluxion of the ordinate will then be J t’*xdx — 
J x'cLr, and the fluent ^ e*x ? — fa x 4 , or for the whole 
length \ e f T $ 2 e*, instead of fa 9 or which would 
have been its value if the curvature had been equal 
throughout. Now the strain at the middle is the 
difference of the opposite strains, produced by the 
forces acting on either side ; and these are the half 
weight, acting at the mean distance \ c , and the re- 
sistance of the support, which is equal to the same 
half weight, but acts at the distance J c, the differ- 
ence being equivalent to the half weight, acting at 
the distance \ e , so that the curvature at the middle 
is the same as if the bar were fixed there, and loose 
at the ends, that is, as in the last proposition, sub- 

. . r >, 2 maa . , 

stituting J e for e, r = -- — j and the versed sine at 


this, or 


. will be the actual deflection. 

Maa 


E, The depression of a bar f fixed horizontally at- 
one end , and supporting only its own weighty is 


dzz 


3e* 

2maa 9 


m being the height of the modulus of elas- 


ticity . 

The curvature here varies as the square of the 
distance from the end, because the strain is propor- 
tional to the weight of the portion of the bar beyond 
any given point, and to the distance of its centre of 
gravity conjointly, that is, to (c — x) \ (e< — x), so that 
if the second fluxion at the fixed end be as eVlx)-, 
it will elsewhere be as (c— x)* (dx)* ; and the cor- 
responding first fluxions being e-xdx and e ? xdx— ■ 
ex 9 Ax + yx 3 dx, the fluents will lie be t Jp 9 and 
|e 5 x 2 — iex’ + ^x 4 , or, when xxze. fae\ and 
(j — - i + tV) *‘ 4 = | e 4 ; consequently the depression 
must be half the versed sine in the circle of greatest 


curvature. 


Now the radius of curvature be- 

12 /y 


comes here the f° rce being applied at the dis- 
tance and since the weight of the bar is to that 
of the modulus of elasticity in the proportion of the 

respective lengths, we have ^ and and 


e v Se 1 * 

the distance A e being , or — — , £ of this will be 
“ 0 8r l miaa 0 

5e* 

This demonstration may serve as an illus- 
32maa J 

tration of tw r o modes of considering the effect of a 
strain, which have not been generally known, and 
which are capable of a very extensive application. 

It follows that where a bar is equally loaded 
throughout its length, the curvature at the middle is 
half as great as if the whole weight were collected 
there, the strain derived from the resistance of the 
support remaining in that case uncompensated. The 
depression produced by the divided weight will be 
{' as great as by the single weight, since £ x A to 
$ as 5 to 8. Mr Dupin found the proposition by 
many experiments, between £ and g- ; and $ b a very 
good mean for representing these results, 

III. Elements of Carpentry. 

“ Carpentry is the art of framing timber for the n< finition, 
purposes of Architecture, Machinery, and, in gene- 
ral, for all considerable structures. 

It is not intended in this article to give a full 
account of Carpentry as a mechanical art, or to de- 
scribe the various ways of executing Ps different 
works, suited to the variety of materials employed, ^ 
the processes which must be followed for fashio- ing ' 
and framing them for our purposes, and the tool? 

4 
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>• which must be used, and the manner i which they 
** must be handled : This would be an occupation for 
volumes ; and though of great importance, must be 
entirely omitted here. Our only aim at present will 
be to deduce, fVum the principles and laws of me- 
chanics, and the knowledge which experience and 
judicious inferences from it have given us concern- 
ing the strength of timber, in relation to the strain 
laid on it, such maxims of construction as will unite 
economy with strength and efficacy. 

This object is to be attained by a knowledge, 
1st, of the strength of our materials, and of the ab- 
solute strain that is to be laid on them ; 2d!y, of the 
modifications of this strain, by the place anil direc- 
tion in which it is exerted, and the changes that can 
be made by a proper disposition of the parts of our 
structure ; and, 3dly, having disposed every piece in 
such a manner as to derive the utmost advantage 
from its relative strength, wc must know how to 
forin the joints and other connections in such a man- 
ner as to secure the advantages derived from this 
disposition. 

An import* This is, evidently, a branch of mechanical science 
ant Branch which makes Carpentry a liberal art, constitutes part 
ot Mcchani- of the learning of the Engineer, and distinguishes 
tA ricnce * him from the workman. Its importance in all times 
and states of civil society is manifest and great. In 
the present condition of these kingdoms, raised, by 
the active ingenuity and energy of our countrymen, 
to a pitch of prosperity and influence unequalled in 
the history of the world, a condition which consists 
chiefly in the superiority of our manufactures, at- 
tained by prodigious multiplication of engines of 
every description, and for every species of labour, 
the .Science (so to term it) of Carpentry is of im- 
mense consequence. We regret therefore exceed- 
ingly, that none of our celebrated artists have done 
honour to themselves and their country, by digesting 
into a body of consecutive doctrines the results of 
their experience, so as to form a system from which 
their pupils might derive the first principles of their 
education. The many volumes called Complete 
Instructors, Manuals, &c. take a much hum- 
bler flight, and content themselves with instruct- 
ing the mere workman, or sometimes give the mas- 
ter builder a few approved forms of roofs and other 
framings, with the rules for drawing them on paper ; 
and from thence forming the woiking draughts which 
must guide the saw and the chisel of the workman. 
Hardly any of them offer any thing that can bo cal- 
led a principle, applicable to many particular cases, 
Principally with the rules for this adaptation. We are indebted 
iadebte't to for the greatest part of our knowledge of this sub- 
Poreigners ject to the labours of literary men, chiefly foreigners, 
Wge of tius w ^° * lavo published in the memoirs of the learned 
Subject academies dissertations on different parts of what 
may be termed the Science of Carpentry . It is sin- 
gular, that the members of the Itoyal Society of Lon- 
don, and even of that established and supported by 
the patriotism of these days for the Encouragement 
of the Arts, have contributed so little to the public 
instruct ioa^ni this respect. We observe of late some 
begii^aWfJs of this kind, such as the last part of Ni- 
~*chat5ifln\s Carpenters and Joiners Assistant , publish- 
.•dToy J. Taylor, Holborn, 1797* And it is with 


pleasure that we can say, that we were told by the Carpentry, 
editor, that this work was prompted in a great mea- Sl ^V^ l/ 
sure by what has been delivered in the Encyclopedia 
Britannica in the articles IIoop and Strength of 
Materials. It abounds more in important and new 
observations than any book of the kind that we are 
acquainted with. We again call on such os have 
given a scientific attention to this subject, and pray 
that they would render a meritorious service to their 
country by imparting the result of their researches. 

Ihe very limited nature of this work docs not allow 
us to treat the subject in detail ; and we must con* 
fine our observations to the fundamental and leading 
propositions. 

The theory (so to term it) of Carpentry is found- Theory 
ed on two distinct portions of mechanical sciences, founded on 
namely, a knowledge of the strains to which fram- what, 
ings of timber are exposed, and a knowledge of their 
relative strength, 

We shall therefore attempt to bring into one 
point of view the propositions of mechanical science 
that are more immediately applicable to the art of 
Carpentry, and are to be found in various articles 
of our work, particularly Roof and Strength of 
Materials. From these propositions we hope to 
deduce such principles as snail enable an Attentive 
reader to comprehend distinctly what is to be aimed 
at in framing timber, and how to attain this object with 
certainty : and we shall illustrate and confirm our 
principles by examples of pieces of Carpentry which 
are acknowledged to be excellent in their kind. 

The most important proposition of general me-Compoai- 
chanics to the carpenter is that which exhibits thefl 0I1 ® n J? 
composition and resolution of forces; and we heg^p^^J 1 
our practical readers to endeavour to form very dis- 
tinct conceptions of it, and to make it very familiar 
to their mind. When accommodated to their chief 
purposes, it may be thus expressed s 

1. If a body, or any part of a body, be at once 
pressed in the two directions AB. AC (fig. ]. Plate 
XL VI II.), and if the intensity or force of those 
pressures be in the proportion of these two lines, 
the body is affected in the same manner as if it 
were pressed by a single force acting in the direc- 
tion AD, which is the diagonal of the parallelo- 
gram ABDC formed by the two lines, and whose 
intensity has the same proportion to the intensi- 
ty of each of the other two that AD has to AB 
or AC. 

Such of our readers as have studied the laws of 
motion, know that this is fully demonstrated. 

Such as wish for a very accurate view of this pro- 
position, will do well to read the demonstration 
given by D. Bernoulli, in the first volume of the 
Comment . Petropol and the improvement of this 
demonstration by D’Alembert iu his Opuscules 
and in the Comment . Taurine ns. The practi- 

tioner in Carpentry will get more useful confi- 
dence in the doctrine, if he will shut his book, and 
verify the theoretical demonstrations by actual ex- 
periments. They are remarkably easy and convinc- Illustrated 
ing. Therefore it is our request that the artist, who by Expeu- 
is not so habitually acquainted with the subject, do 111 * 01, 
not proceed further till he has made it quite familiar 
to his thoughts. Nothing is so conducive to this 
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Ca>pe»hy , fts the actual experiment; and since this only re- 
quires the trifling ex pence of two small pulleys and 
a few yards of whipcord , we hope that none of our 
practical readers will omit it: They will thank us for 
this injunction. 

2. Let the threads A d, A FA, and AEc (fig. 2.), 
have the weights d, A, and c, appended to them, and 
let two of the threads he laid over the pulleys F and 
E. By this apparatus the knot A will be drawn in 
the directions AB, AC, and AK. If the sum of the 
weights b and c be greater than the single weight (/, 
the assemblage will of itself settle in a certain deter- 
mined form : if you pull the knot A out of its place, 
it w'ill always return to it again, and will rest in no 
other position. For example, if the three weights 
are equal, the threads will always make equal angles, 
of 120 degrees each, round the knot. If one of the 
weights be three pounds, another four, and the third 
five, the angle opposite to the thread stretched by 
five pounds will always be square. &e. When the knot 
A is thus in equilibno, we must infer, that the ac- 
tion of the weight d, in the direction Ad , is in di- 
rect opposition to the combined nction of b in the 
direction AB, and of c, in the direction AC. There- 
fore, if we produce dA to any point 1), and take AD 
to represent the magnitude of the force, or pressure 
exerted by the weight d , the pressures exerted on A 
bv the weights A and c, in the directions AB, AC, ’ 
are in fact equivalent to a pressure acting in the di- 
rection Al>, whose intensity we have represented by 
AD. If we now measure off by a scale on AF and 
AK, the lines AB and AC, having the #amc propor- 
tions to AD that the weights A and c have to the 
weight rf, and if we draw DB and I)C, wc shall find 
DC to be equal and parallel to AB, and DB equal 
and parallel to AC; so that AD is the diagonal of 
a parallelogram A BIX". We shall find this always 
to be the case, whatever are the weights made use 
of ; only we must take care that the weight which 
we cause to act without the intervention of u pulley 
be less than the sum of the other two : if any one of 
the weights exceeds the sum of the other two, it 
will prevail, and drag them along with it. 

Now' since w»c know that the weight d would ju.st 
balance an equal weight g, pulling directly upwards 
by the intervention of the pulley G ; and since we 
see that it just balances the weights A and r, acting 
in the directions AB, AC, w'e must infer, that the 
knot A is affected in the sumo manner by those two 
weights or by the single weight g ; and therefore 
that two pressures, acting in the directions , and with 
the intensities , AB, AC, are equivalent to a single pres- 
sure having the direction and proportion of AD. In 
like manner, the pressures AB, AK, are equivalent 
to AH, which is equal and opposite to AC. Also 
AK and AC are equivalent to AI, which is equal 
and opposite to AB. 

We shall consider this combination of pressures 
a little more particularly. 

Suppose an upright beam BA (fig. 3.) pushed in 
the direction of its length by a load B, and abutting 
on the ends of two beams AC, AD, which are firm- 
ly resisted at their extreme points C and D, which 
rest on two blocks, but arc nowise joined to them : 
these two beams can resist no way but in the dim:- 
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tionsCA, DA; and therefore the pressures which Caipentry. 
they sustain from the beam BA are in the directions 
AC, Al). We wish to know how much each sus- 
tains > Produce BA to E, taking AE from a scale 
of equal parts, to represent the number of tons or 
pounds by which BA is pressed. Draw EF anil EG 
parallel to AD and AC; then AF, measured on 
the same scale, will give us the number of pounds by 
which AC is strained or crushed, and AG will give 
the strain on AI). 

It deserves particular remark here, that the length 
of AC or AD has no influence on the .strain, arising 
from the thrust of BA, while the directions remain 
the same. The effects, however, of this strain are 
modified by the length of the piece on which it is 
exerted. This strain compresses the beam, and will ^ 
therefore compress a beam of double length twice 
as much. This may change the form of the assem- 
blage. If AC, for example, be very much shorter 
than AL), it will be much less compressed: the line 
C A will turn about the centre C, while DA will 
hardly change its position; and the angle (’AI) will 
grow more open, the point A sinking down. The 
artist will find it of great consequence to pay a very 
minute attention to this circumstance, and *o be abb* 
to see clearly the change of shape which necessarily 
results from these mutual strains. He will see in 

this the cause of failure in many very great works 

By thus changing shape, strains are often produced 
in places where there were none before, and fre- 
quently of the very worst kind, tending to break the 
beams across. 

The dotted lines of this figure show' another posi- 
tion of the beam 'AD'. This makes a prodigious 
change, not only in the strain on AD', but also in 
that on AC. Both of them are much increased ; AG 
is almost doubled, and AF is four times greater than 
before. This addition was made to the figure, to 
show what enormous strains nmy be produced by a 
very moderate force AE, when it is exerted on a 
very obtuse angle. 

The 4th ami 5th figures will assist the most unin- 
atructed reader in conceiving how the very same 
strains AF, AG, are laid on these beam?:, by a weight 
simply hanging from a billet resting on A, pressing 
hard on AD, and also leaning a little on AC ; or by 
an upright piece AE, joggled on the two beams AC, 

AD, and performing the office of an ordinary king- 
post. The reader will thus learn to call off his at- 
tention from the means by which the strains nre pro- 
duced, and learn to consider them abstractedly mere- 
ly as strains, in whatever situation he finds them, and 
from whatever cause they arise. 

We presume that every reader will perceive, that 
the proportions of these ^trains will be precisely the 
same if every thing be inverted, and each beam be 
drawn or pulled in the opposite direction. In the 
same way that we have substituted a rope and 
weight in fig. 4. or a king-post in fig. 5. for the 
loaded beam BA of fig. 3. we might have substi- 
tuted the fronting of fig. 6. which is ao'ery u«mal 
practice. In this framing, the batten DA*n. ^retch- 
ed by a force AG, and the piece AC is compfca~ « 
ed by a force AI ; . It is evident, that we may 
ploy a rope, or an iron rod hooked on at D, in place 
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*’ ''f the batten DA, and the strains will * 2 the same 

before. * 

a his seemingly simple matter is still full of instruc- 
tion ; and we hope that the well-informed reader will 
pardon us, though wc dwell a little longer on it for 
the sake of the young artist. 

By changing the form of this framing, as in fig. 7. 
we produce the same strains as in the disposition re- 
presented by the dotted lines in fig. 3. The strains 
on both the battens AT), AC, are now greatly in- 
creased. 

'The same consequences result from an improper 
change of the position of AC. If it is placed as in 
fig. 8. the strains on both .are vastly increased. In 
short, the rule is general; that the more open we 
make the angle against which the push is exerted, 
the greater are the strains which are brought on the 
struts or ties which form the sides of the angle. 

The reader may nut readily conceive the piece 
AC of fig. 8. as sustaining a compression ; for the 
weight B appears to hang from AC as much as 
from AD. But his doubts will be removed by con- 
sidering whether he could employ a rope in place 
of AC. lie cannot: hut AD may be exchanged 
for a rope. AC is therefore a strut, and not a tie. 

Tn fig. (), Piute XLIX. AD is again a strut, 
butting on the block D, and AC is a tie: and the 
batten AC may be replaced by a rope. While AD 
is compressed by the force AO, AC is stretched 
by the force AF. 

If we give AC the position represented by the 
dotted lines, the compression of AD is now AG', 
and the force stretching AC' is now AF'; both much 
greater than they were before. '* This disposition 
is analogous to fig. 8. and lo the dotted lines in 
fig. 3. Nor will the young artist have any doubts of 
AC' being on the stretch, if he consider whether 
AD can be replaced by a rope. It cannot, but 
AC' may; and it is therefore not compressed, but 
stretched. 

In fig. 10. all the three pieces, AC, AD, and AB, 
are ties, on the stretch. This is the complete in- 
version of fig. 8.; and the dotted position of AC in- 
duces the same changes in the forces AF, AG', as in 
fig. 3. 

Thus have we gone over all the varieties which 
can happen in the bearings of three pieces on one 
point. All calculations about the strength of car- 
pentry are reduced to this case: for when more 
ties or braces meet in a point (a thing that rarely 
happens), we reduce them to three, by substituting 
for any two the force which results from their com- 
bination, and then combining this with another ; and 
so on. 

The young artist must be particularly careful not 
to mistake the kind of strain that is exerted on any 


piece of the framing, and suppose a piece to be a Carpentry, 
brace winch is really a tie. It is very easy to avoid 
all mistakes in this matter by the following rule, 
which luis no exception. (See Note AA.) 

Take notice of the direction in which the piece Rule for 
acts from which the strain proceeds. Draw a 
in that direction from the point on which the strain 
is exerted; and IqJ its length /(measured on some predion nn<t 
scale of equal parts) express the magnitude of this exiemitm, 
action in pounds, hundreds, or tons. From its re- 
mote extremity draw lines parallel to the pieces on 
which the strain is exerted. The line parallel to one 
piece will necessarily cut the other, or its direction 
produced: if it cut the piece itself, that piece is 
compressed by the strain, and it is performing the 
office of a strut or brace ; if it cut its direction 
produced, the piece is stretched, and it is a tie. 

In short, the strains on the pieces AC, AD, are to 
be estimated in the direction of the points F and G 
from the strained point A. Thus, in fig. 3. the 
upright piece BA, loaded with the weight B, 
presses the point A in the direction AE ; so does 
the rope AB in the other figures, or the batten AB 
in fig. 5. 

In general, if the straining piece is within the 
angle formed by the pieces which are strained, the 
' strains which they sustain arc of the opposite kind to 
that which it exerts. If it he pushing, they are 
drawing ; but if it be within the angle formed by their 
directions produced, the strains which they sustain 
are of the same kind. All the three are either draw- 
ing or pressing. If the straining piece lie within the 
angle formed by one piece and the produced direc- 
tion of the other, its own strain, whether compression 
or extension, is of the same kind with that of the 
most remote of the other two, and opposite to that 
of the nearest. Thus, in fig. 9. where AB is draw- 
ing, the remote piece AC is also drawing, while Al) 
is pushing or resisting compression. 

In all that has been said on this subject, we 
have not spoken of any joints. In the calculations 
with which we are occupied at present, the resist- 
ance of joints has no share ; and we must not sup- 
pose that they exert any force which tends to pre- 
vent the angles from changing. The joints are sup- * 
posed perfectly flexible, or to be like compass 
joints ; the pin of which only keeps the pieces to- 
gether when one or more of the pieces draw's or 
pulls. The carpenter must always suppose them all 
compass joints when he calculates the thrusts and 
draughts of the different pieces of his frames. The 
strains on joints, and their power to produce or ba- 
lance them, are of a different kind, and require a 
very different examination. 

Seeing that the angles which the pieces make Geni tal ex- 
with each other are of such importance to the n^ag-'^ ) ‘ ^ssiti,, °f 

n Inc iiMunj- 
tiuic of 

” — — — . — 1 he strain. 


* The reader is requested to add accents to the lower C, the upper F, and the lower G, in this figure. 
In fig. 10. forA read C', and add accents to the upper F and the lower G. In fig. 12 , the dotted line 
should be <j£imnucd upwards, and marked L. In fig. 1 ( 7 . the letters should stand thus, C E e D f F B. 
Tjlfijw^figements required, for delivering every plate with the text to which it belongs, have made it nc- 
-"tessojj'To work oif these engravings before the order of their occurrence, a circumstance with which the 
; :.thor of the remarks on this article was not acquainted, in time to have them corrected. 
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Cdipnntry. nitudc and the proportion Of the excited strains, it is 
proper to find out some way of readily and compete 
diously conceiving and expressing this analogy. 

In general, the strain on any piece is propor- 
tional to the straining force. This is evident. 

Secondly, the strain on any piece AO is propor- 
tional to the sine of the angle which the straining 
force makes with the other piece directly, and to the 
sine of the angle which the pieces make with each * 
other inversely. 

For it is plain, that the three pressures AE, AF, 
and AG, which are exerted at the point A, arc in 
the proportion of the linos AE, AF, and FE (lie- 
cause FE is equal to AG). But because the sides 
of a triangle arc proportional to the 6ines of the op- 
posite angles, the strains are proportional to the 
sines of the angles AFE, „AEF, and FAE. But 
the sine of AFE is the same with the sine of the 
angle CAD, which the two pieces AC and AD 
make with each other ; and the sine of AEF is the 
same with the sine of EAD, which the straining 
piece BA makes with the piece AC. Therefore 
wc have this analogy, Sin, CAD : Sir*. EAD = 

AE : AF, and AF = AE x N °w the 

sines of angles are most conveniently conceived as 
decimal fractions of the radius, which ib considered 
as unity. Thus, *S 7 «. 30 ° is the same thing with 
0 . 5 , or £ ; and so of others. Therefore, to have the 
strain on AC, arising from any load AE acting in 
the direction AE, multiply AE by the sine of EAD, 
and divide the product by the sine of CAD. 

This rule shows how great the strains must be 
when the angle CAD becomes very open, approach- 
ing to 180 degrees. But when the angle CAD be- 
comes very small, its sine, (which is our divisor) is 
also very small ; and we should expect a very great 
quotient in this case also. But we must observe, 
that in this case the sine of EAD is also very 
small ; and this is our multiplier. In such a case, 
the quotient cannot exceed unity. 

But it is unnecessary to consider the calculation 
.by the tables of sines more particularly. The angles 
are seldom known any otherwise but by drawing the 
figure of the frame of carpentry. In this case, we 
can always obtain the measures of the strains from 
the same scale, with equal accuracy, by drawing the 
parallelogram AFCG. 

Strains pro. Hitherto we have considered the strains excited 
pagate.il ,0 at A only as they affect the pieces on which they 
SfauToi*. are exertcd * But t,ie P iece8 > in orJer t0 sustain, or 
’ be subject to, any strain, must be supported at their 
ends C and D ; and we may consider them as mere 
intermediums, by which these strains are made to 
act on those points of support : Therefore A F and 
AG arc also measures of the forces which press or 
pull at C and D. Thus we learn the supports which 
must be found for these points. These may be in- 
finitely various. We shall attend only to such as 
somehow depend on the framing itself. 

Action of a Such a structure as fig. 11. very frequently oc- 

8 training oars, where a beam BA is strongly pressed to the 
Beam. cn< i ftnol jj er beam AD, which is prevented from 
yielding, both because it lies on another beam II D, 


and because its end D is hindered from sliding C1.-5 ..iuy, 
backwards. It is indifferent from what this pressure 
arises : we have represented it as owing to a weight 
hung on at B, while B is withheld from yielding by 
a rod or rope hooked to the wall. The beam AD 
may be supposed at full liberty to exert all its pres- 
sure on D, as if it were supported on rollers lodged 
in the beam HD ; but the loaded beam BA presses 
both on the beam AD and on HD. Wc wish only 
to know w hat strain is borne by AD ? 

All bodies act on each other in the direction 
perpendicular to their touching surfaces ; therefore 
the support given by HI> is in a direction perpendi- 
cular to it* We nmy therefore supply its place at 
A by a beam AC, perpendicular to 11 D, and firm- 
ly supported at C. In this case, therefore, we may V/ 
take AE, as before, to represent the pressure ex- 
erted by the loaded beam, and draw EG perpendi- 
cular to AD, and EF parallel to it, meeting the per- 
pendicular AC in F. Then AG is the strain com- 
pressing AD, and AF is the pressure on the beam 
IID. 

It may be thought, that since wc assume as a Tj je f oril , 
principle that the mutual pressures of solid bodies of ihe atm:, 
are exerted perpendicular to their touching sur- tmajoiut 
faces, this balance of pressures, in framings of tim- 1,0 ^ r,CMt 
bers, depends on the directions of their butting linp01 anc0 
joints : hut it does not, as will readily appear by 
considering the present case. Lot the joint or 
abutment of the two pieces BA, AD be mitred, in 
the usual manner, in the direction fAf'. There- 
fore, if A e be drawn perpendicular to A f, it will be 
the direction of the actual pressure exerted by the 
loaded beam BA on the beam AD. But the re- 
action of AD, in the opposite direction At, will not 
balance the pressure of BA ; because it is not in 
the direction precisely opposite. BA will therefore 
slide along the joint, and press on the beam HD. 

AE represents the load on the mitre joint A. Draw 
perpendicular to Ac, and VJ ' parallel to it. The 
pressure AE will be balanced by the reactions eA 
and f A : or, the pressure AE produces the \ res- 
sures Ac and A f ; of which Af must be resisted 
by the beam IID, and Ac by the beam AD. The 
pressure Af not being perpendicular to HD, can- 
not be fully resisted by it ; because (by our assumed 
principle) is reacts only hi a direction perpendi- 
cular to its surface. Therefore draw J\hfi parallel 
to HD, and perpendicular to it. The pressure A f 
will be resisted by HD with the force ;;A ; but there 
is required another force iA, to prevent the beam 
BA from slipping outwards. This must be furnish- 
ed by the reaction of the beam DA. (See Note BB.) 

In like manner, the other force Ae cannot be fully 
resisted by the beam AD, or rather by the prop D, 
acting by the intervention of the beam ; for the ac- 
tion of that prop is exerted through the beam in the 
direction DA* The beam AD, therefore, is pressed 
to the beam HD by the force Ae, as w r ell as by Af 
To find what this pressure on HD is, draw eg per- 
pendicular to HD, and eo parallel to it, cutting EG 
in r. The forces gA and oA will resist} and balance 
Ae. 

Thus we sec, that the two forces Ae and AJ\ ^vhiefi 
are equivalent to AE, are equivalent also to Ap]'A.\ 
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Ao, and A^\ But because A/’ and ?E art equal and 
parallel, and Er and fi are also parallel, as also er 
and fp, it is evident, that ifk equal to rE, or to oF, 
and i A is equal to re, or to Go. Therefore the four 
forces Ao, Ao, A p, A are equal to AG and AF. 
Therefore AG is the compression of the beam AD, 
or the force pressing it on D, and AF is the force 
pressing it on the beam I ID. The proportion of 
these pressures, therefore, is not affected by the form 
of the joint. 

This remark is important; for many carpenters 
think the form and direction of the butting joint of 
great importance ; and even the theorist, by not pro- 
secuting the general principle through all its conse- 
quences, may be led into an error. The form of the 
joint is of no importance, in as far as it affects the 
strains in the direction of the beams ; but it is often 
of great consequence, in respect to its own firmness, 
and the effect it may have in bruising the piece on 
which it acts, or being crippled by it. 

The same compression of AB, and the same 
thrust on the point D by the intervention of AD, 
will obtain, in whatever way the original pressure on 
the end A is produced. Thus, supposing that a cord 
is made fast at A, and pulled in the direction AE, 
and with the same force, the beam AD will be equal- 
ly compressed, and the prop D must react with the 
same force. 

But it often happens that the obliquity of the 
pressure on AD, instead of compressing it, stretches 
it ; and we desire to know what tension it sus- 
tains. Of this we have a familiar example in a 
common roof. Let the two rafters AC, AD (fig. 
12.), press on the tie-beam DC. We may suppose 
the whole weight to press vertically on the ridge A, 
as if a weight B were huug on there. (See Note 
CC.) We may represent this weight by the por- 
tion AA of the vertical or plumb line, intercepted 
between the ridge and the beam. Then drawing bf 
and bg parallel to Al) and AC, Ag and A f will re- 
present the pressures on AC and AD. Produce 
AC till CH be equal to Af The point C is forced 
out in this direction, and with a force represented 
by this line. As this force is not perpendicularly 
across the beam, it evidently stretches it ; and this 
extending force must be withstood by an equal force 
pulling it in the opposite direction. This must arise 
from a similar oblique thrust of the opposite rafter 
on the other end l3. We concern ourselves only 
with this extension at present ; but wc sec that the 
cohesion of the beam does nothing but supply the 
balance to the extending forces. It must still be 
supported externally, that it may resist , and by re- 
sisting obliquely, be stretched. The points C and 
D are supported on the walls, which they press in 
the directions CK and DO, parallel to A A. If we 
draw II K parallel to DC, and HI parallel to CK 
(that is to AA), meeting DC produced in I, it fol- 
lows from the composition of forces, that the point 
C would be supported by the two forces KC and IC. 
In like mannep, making DN =r A g, and completing 
the paraljk£>gram DM NO, the point D would be 
fUgppsAiia by the forces OD and MD. If we draw 
go Ifk parallel to DC, it is plain that they are 
^qual to NO and Cl, while Ao and Ak are equal to 


DO and CK, and A A is equal to the sum of DO and < 

CK (because it is equal to Ao -f- AA). The weight V ***v^ / 

of the roof is equal to its vertical pressure on the 

walls. 

Thus we see, that while a pressure on A, in the 
direction AA, produces the strains Af and Ag, on 
the pieces AC and AD, it also excites a strain Cl or 
DM in the piece DC. And this completes the me- 
chanism of a frame ; for all derive their efficacy from 
the triangles of which they are composed, os will ap- 
pear more clearly as we proceed. 

But there is more to be learned from this* The External 
consideration of the strains on the two pieces AD of a 
and AC, by the action of a force at A, only showed * rrau10 * 
them as the means of propagating the same strains 
in their own direction to the points of support. But, 
by adding the strains exerted in DC, we see that 
the frame becomes an intermedium, by which ex- 
ertions may be made on other bodies, in certain di- 
rections and proportions ; so that this frame may be- 
come part of a more complicated one, and, as it 
were, an element of its constitution. It is worth 
while to ascertain the proportion of the pressures 
CK and DO, which are thus exerted on the walls. 

The similarity of triangles gives the following analo- 
gies : 


DO : DM = AA : AD 
Cl, or DM : CK = CA : AA 
Therefore DO : CK = CA : AD. 

Or, the pressures on the points C and D, in the direc- 
tion of the straining force AA, arc reciprocally pro- 
portional to the portions of DC intercepted by AA. 

Also, Bince AA is = DO + CK, we have 
AA ; CK ss CA + Aji (or CD) : AD, and 
AA:DO = CD: A& 

In general, any two of the three parallel forces 
A A, DO, CK, are to each other in the reciprocal 
proportion of the parts of CD, intercepted between 
their directions and the direction of the third. 

And this explains a still more important office of 
the frame ADC. If one of the points, such as D, 
be supported, an external power acting at A, in the 
direction AA, and with an intensity which may be 
measured by AA, may be set in equilibrio, with an- 
other acting at C, in the direction CL, opposite to 
CK or A A, and with an intensity represented by 
CK : for since the pressure CII is partly withstood 
by the force IC, or the firmness of the beam DC 
supported at I), the force KC will complete the ba- 
lance. When wc do not attend, to the support at D, 
we conceive the force AA to be balanced by KC, or 
KC to be balanced by A A. And, in like manner, 
we may neglect the support or force acting at A, and # 

consider the force DO as balanced by CK. 

Thus our frame becomes a lever, and we are able ft become* 
to trace the interior mechanical procedure whichsoever, 
gives it its efficacy ; it is by the intervention of the 
forces of cohesion, which connect the points to 
which the external forces aro applied with the sup- 
ported point or fulcrum, and with each other. 

These strains or pressures AA, DO, and CK, not 
being in the directions of the beams, may be called 
transverse . We see that by thfcir means a frame of 
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rpentry j»ay be considered as a solid body: but repulsive forces : and thus the suppoi t«of the proj 
the example which brought this to our view Ls too combined with the firmness of DC, puts the frame 
limited for explaining the efficacy which maybe ADBC into the condition of the two frames in fig. 8. 
given to such constructions. We shall therefore and tig. <)• Therefore the external force at A is 
give a geiKTul proposition, which will more distinct- really in equilibrio with an attracting force acting in 
ly explain the procedure of nature, and enable us to the direction AD, and a repulsive force acting in the 
trace the strains as they arp propagated through all direction AK. And since all the connecting forces 
the parts of the most complicated framing, finally are mutual and equal, the point D is pulled or drawn 
producing the exertion of its most distant points. in the direction DA. The condition of the point B 
We presume that the reader is now pretty well is similar to that of A, and D is also drawn in the 
habituated to the conception of the strains as they direction DB. Thus the point D, being urged by 
are propagated along the lines joining the points of the forces in the directions DA and DB, presses the 
a frame, and we shall therefore employ a very simple beam 1>C on the prop, and the prop resists in the 
figure. opposite direction. Therefore the line DC is the 


Let the strong lines ACBD (fig. 18.) represent a 
Frame of carpentry. Suppose that it is pulled at the 
point A by a force acting in the direction AE> but 
that it rests on a fixed point C, and that the other 
extreme point B is held back by a power which re- 
sists io the direction BF : It is required to determine 
the proportion of the strains excited in its different 
parts, the proportion of the external pressures at A 
and B, and the pressure which is produced on the 
obstacle or fulcrum C ? 

It is evident that each of the external forces at 
A and B tend one way, or to one side of the frame, 
and that each would cause it to turn round C if the 
other did not prevent it ; and that if, notwithstand- 
ing their action, it is turned neither way, the forces 
in actual exertion are in equilibrio hy the interven- 
tion of the frame. It is no less evident that these 
forces concur in pressing the frame on the prop C. 
Therefore, if the piece CD were away, and if the 
joints C and D be perfectly flexible, the pieces CA, 
OB would he turned roj^pd the prop C, and the 
pieces AD, DB would obti^turn with them, and the 
whole frame change its form. This shows, by the 
way, and wo desire it to lie carefully kept in mind, 
that the firmness or stiffness of framing depends en- 
tirely on the triangles bounded by beams which are 
contained in iu An open quadrilateral may always 
chango its shape, the sides revolving round the an- 
gles. A quadrilateral may have an infinity of forms, 
without any change of its sides, by merely pushing 
two opposite angles towards each other, or drawing 
them asunder. But when the three sides of a tri- 
angle are determined, its shape is also invariably de- 
termined ; and if two angles be held last, the third 
cannot be nioved. It is thus that, by inserting the 
bar CD, the figure becomes unchangeable ; and any 
attempt to change it by applying a force to an angle 
A. immediately excites forces of attraction or repul- 
sion between the particles of the stuff which form its 
sides. Thus it happens, in the present instance, that 
a change of shape is prevented by the bar CD. The 
power at A presses its end against the prop ; and in 
doing this it puts the bar AD on the stretch, and 
•ilso the bar DB. Their .places might therefore be 
supplied by cords or metal wires. Hence it is evi- 
dent that DC is compressed, us is also AC ; and, for 
the same reason, CB is also in a state of compression; 
•or either A or B may be considered as the point that 
?s impelled or withheld. Therefore DA and DB are 
stretched, and are resisting with attractive forces. 
DC and CB are compressed, and arc resisting with 


diagonal ol* the parallelogram, whoM* sides have the 
proportion of the forces which connect D with A 
and B. This is tile principle on which the rest of 
our investigation proceeds. We may take DC as 
the representation and measure of their joint effect. 
Therefore draw CH, CG, parallel to DA. DB 
Draw HL*jGO, parallel to CA, CB, cutting AK, 
BF, in L and O, and cutting DA, DB in l and M. 
Complete the parallelograms ILKA, MONB. Then 
DC* und A I ure the equal and opposite forces which 
connect A and D ; for GD = CI1, = AI. In like 
manner DII and BM are the forces which connect 
I) and B. 

The external force at A is m immediate equilibrio 
with the combined forces, connecting A with D and 
with C. AI is one of them; Therefore AK is the 
other; and AL is the compound force with uhich 
the external force at A is in immediate equilibrium. 
This external force is therefore equal and opposite 
to AL. In like manner, the external force at B is 
equal and opposite to BO ; and AL is to BO as the 
external force at A to the external force at B. The 
prop C resists with forces equal to those which are 
propagated to it from the points D, A, and C. 
Therefore it resists with forces C1I, CG, equal and 
opposite to DG, DM ; and it resists the compres- 
sions KA, NB, with equal and opposite forces Ck 9 
C n. Draw kl y no parallel to AJL), BD, and draw 
C IQ, CvV: It is plain that JcClll is a parallelogram 
equal to KAIL, and that Cl is equal to AL. In 
like manner Co is equal to BO. Now the forces Ck 9 
CH, exerted by the prop, compose the force Cl; 
and C/i. CG compose the force Co. These two 
forces CV, Co are equal and parallel to A L and BO ; 
and therefore they arc equal and opposite to the ex- 
ternal forces acting at A and 1J. But they are (pri- 
mitively) equal and opposite to the pressures (or at 
least the compounds of the pressures) exerted on the 
prop, by the forces propagated to C from A, D, and 
B. Therefore the pressures exerted on the prop are 
the same as if the external forces were applied there 
in the same directions as they arc applied to A and 
B. Now if we make Cr, C z equal to Cl and Co, 
and complete the parallelogram CVYZ ; it is plain 
that the force YC is in equilibrio with 1C and oC. 
Therefore the pressures at A, C, and B, are such as 
would balance if applied to one point. 

Lastly, in order to determine theii\r>roportions> 
draw CS and CH perpendicular to EDi-^rl DB. 
Also draw A d f \)f perpendicular to CQ arhCCiV 
and draw Cg, C i perpendicular to AE, BF. 
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The triangles CPR and Biy are sin ‘lar, having tended for other offices, and which, by their trans* Cwpentiy. 
a common angle P, and a right angle at K and/: verae action, put his work in hazard. In short, this ~ ~ ' 

In like manner the triangles CQS and AQrfi • • • . . - - 


Extrusive 

roiiscqucn- 


CQS and AQ d arc 
similar. Also the triangles CHR, CGS are similar, 
by reason of the equal angles at H and G, and the 
right angles at K and S. Hence we obtain the fol- 
lowing analogies : 

Co : CP = on PB, = CG : PB 

Cl': CM =r PB : /'ft 

CliiCS ClIsCG 

CS:Ui = Ad: Ml 

I’Q rev - AQ : M, = AQ : CH 

Therefore, by equality, 

Co : C/~ Ad : fit 

or B():AL= CgiCi. 

That is the external forces are reciprocally propor- 
tional to the perpendiculars drawn from the prop on 
the lines of their direction. * 

This proposition (sufficiently general for our pur- 
pose) is fertile in consequences, and furnishes many 
useful instructions to the artist. The strains LA, 
OB, CY, that are excited, occur in many, we may 
say in all, framings of carpentry, whether fof edifices 
or engines, ami are the sources of their efficacy. 
It is also evident, that the doctrine of the transverse 
strength of timber is contained in this_ proposition ; 
for every piece of timber may be considered as an 
assemblage of parts, connected by forces which act 


proposition is the key to the science of this art. 

We would now counsel the artist, after he has 
made the tracing of the strains and thrusts through 
the various parts of a frame familiar to%$ mind, aud 
even amused himself with some complicatedfancy fram- 
ings, to read over with care the articles Strength op 
Materials and Roof in the Encyclopedia . He 
will now conceive its doctrines much more dearly 
than when he was considering them as abstract 
theories. The mutual action of the woody fibres will 
now be easily comprehended, and his confidence in 
the results w ill be greatly increased. 

There is u proposition (No, IQ. article Roof in the Decision of 
Encyclopedia), which has been called in question by a Disputed 
several very intelligent persons ; and they say that Be- vc, > r 
iitlor has demonstrated, in his Science dcs Ingenieurs , 
that a beam firmly fixed at both ends is not twice as 
strong as when simply lying on the props ; and that 
its strength is increased only in the proportion of two 
to three ; and they support this determination by a 
list of experiments recited by Belidor, which agree 
precisely with it. Belidor also says, that Pitot had 
the same result in his experiments. These arc re- 
spectable authorities : but Belidor’s reasoning is any 
thing but demonstration; and his experiments are 
described in such an imperfect manner, that we can- 
not build mUch on them. It is not said in what man- 
ner the battens were secured at the ends, any far- 
ther than that it was by chevalcts. If by this word is 


in the direction of the lines which joined the straifhjM meant :i trcssle, we cannot conceive how they were 

1 4 ■ — employed ; but we see it sometimes used for a wedge 

or key. If the battens were wedged in the holes, 
their resistance to fracture may be made what wo 
please ; they nmy be , made loose, and therefore resist 
little more than when simply laid on props. They 
may bjot^and probably were) wedged very fast, and 
bruised or crippled. 

Our proposition mentioned distinctly the security 
given to the ends of the beams. They were mor- 
tised into remote posts. Our precise meaning was, 
that they were simply kept from rising by these mor- 
tises, but nt full liberty to bend up at E and 1, and 
between G and K. Our assertion was not made 


ed points on the matter which lies between those 
point*, and also act on the rest of the matter, ex- 
citing those lateral forces which produce the inflexi- 
bility of t lie whole. See S i ueng ni of Materials, 
Encyclopedia. 

Thus it appears that this proposition contains the 
principles which direct the artist to frame the most 
powerful levers ; to secure uprights by shores or 
braces, or by tiers and ropes ; to secure scaffoldings 
for the erection of spires, and many other more deli- 
cate problems of his art. lie also learns from this 
proposition, how to ascertain the strains that are pro- 
duced, without his intention, by pieces which he in* 


* tv The learned reader will perceive, that tills analogy Is precisely the same with that of forces which are 
in rquilibno by the intervention of a lever. In fact, this whole frame of carpentry is nothing else than a 
Luit o r framed lexer in cquilibrio. It is acting in the same manner as a solid, which occupies the whole fi- 
gure compressed in the frame, or as a body of any size and shape whatever that will admit the three points 
of application A, C\ and B. It is always in equilibrio in the case first stated ; because the pressure pro- 
duced at B by a force applied to A is always such as balances it. The reader may also perceive, in this 
proposition, the analysis or tracing of those internal mechanical forces which are indispensably requisite for 
the functions of a lever. The mechanicians have been extremely puzzled to find a legitimate demonstra- 
tion of the equilibrium of a le> er ever since the days of Archimedes. Mr Vince has the honour of firBt de- 
monstrating, most ingeniously, the principle assumfjd by Archimedes, but without sufficient ground, for ft is 
demonstration : but Mr Vince's demonstration S%ly a putting the mind into that perplexed state which 
makes it acknowledge the proposition, but without a clear perception of its truth. The difficulty has pro- 
ceeded from the abstract notion of a lever, conceiving it as a mathematical line — inflexible, without reflect- 
ing how it isjifnflexible, — for the very source of this indispensable quality furnishes the mechanical connec- 
tion ecu the remote pressures and the fulcrum ; and this supplies the demonstration (without the least 
.itrtfitfS 1 :y) of the desperate case of a straight lever urged by parallel forces. See Rotation in the Ency* 
per dia 
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Catprntry, from theory alone (although we think the reasoning 
* 'incontrovertible), but was agreeable to numerous ex- 
periments mode in those precise circumstances. Had 
we mortised the beams firmly into two very stout 
posts, which could not be drawn nearer to each other 
by bending,* the beam would have borne a much 
greater weight, as we have verified by experiments. 
We hope that the following mode of conceiving this 
case will remove all doubts. 

Let LM be a long beam (fig. 14.) divided into 
six equal parts, in the points 1), B, A, C, K- Let 
it be firmly supported at L, B, (\ jM. Let it be cut 
through at A, and have compass joints at B and C. 
Let FB, («C be 'two equal uprights, resting on B and 
C, but without any connection. Let AH he a simi- 
lar and equal piece, to he occasionally applied at the 
seam A. Now Jet a thread or wire AGE be extend- 
ed over the piece GC, and made fast at A, G, and 
E. Lot the saip&fthing be done on the other side of 
A. If a weight be now laid on at A, the wires A FI), 
AGE will be strained and may be broken. In -the 
instant of fracture we may suppose their strains to be 
represented by A /’and Ag. Complete the parallelo- 
gram, and An is the magnitude of the weight. It is 
plain that nothing is concerned here but the cohesion 
of the wires; for the beam is sawed through at A, 
and its parts are perfectly moveable round B and 
<\ 

Instead of this process apply the piece All below 
A, and keep it there by straining the same wire 
BHCoverit. Now lay on a weight. It must press 
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the spaces BC and CM, or BC and LB, has a very 
sensible effect on the strength of the beam BC ; but 
we have not yet satisfied our minds as to the ratiuiia/t * 
of this effect. It is undoubtedly connected with the 
serpentine form of the curve of the beam before frac- 
ture. This should be attended to in the construction 
of the springs of carriages. These arc frequently 
supported at a middle point (and it is an excellent prac- 
tice), and there is a certain proportion which will 
give the easiest morion to the hotly of the carriage. 
We also think that it is connected with that devia- 
tion from the best theory observable in Buttons ex- 
periments on various lengths of the same scantling. 
The force of the beams diminished much more than 
in the inverse proportion of their lengths. 

We have seen that it depends entirely on the 
position of the pieces in respect of their points of 
ultimate support, and of the direction of the external 
force which produces the strains, whether any parti- 
cular piece is in a state of extension or of compres- 
sion. The knowledge of this circumstance may 
greatly influence us in the choice of the construc- 
tion. In many cases we may substitute slender iron 
rods Ibr massive beams, when the piece is to 
act the part of a tic. But wo uui.nI not invert 
this disposition ; for when a piece of timber acts 
as a strut, and' is in a state of compression, it is 
next to certain that it is not equally compressible in 
its opposite sides through the whole length of the 
piece, and that the compressing force on the abut- 
ting joint is not acting in the most equable manner 


Fa?[ ..itiv, 
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In \Iiat 
cast s Tie* 
arc brtti r 
than Sti ut-, 


down the ends of BA and CA, and cause the piece > all over the joint. A very trilling inequality in ci- 

of frac- ther of these circumstances (especially in the first) 


The best 
manner of 
Framing 
P'lrlins. 


AM to strain the wire BHC. In the instant 
turn of the same wire, its resistances lib and He must 
be equal to A / and A g, and the weight fill which 
breaks them must be equal to A a. 

Lastly, employ all the three pieces FB, AH, 
GC, with the same wire attached as before;* There 
can be no doubt but that the weight which breaks all 
the four wires must be =1 a A -|- AH, or twice An. 

The reader cannot but see that the wires .per- 
form the very same office with the fibres of an entire 
beam LM held fast in the four holes D, B, C, and K, 
of some upright posts. 

In the experiments for verifying this, by break- 
ing slender bars of fine deal, wc get complete demon- 
stration, by measuring the curvatures pioducyd in 
the parts of the beam thus held down, and compar- 
ing them with the curvature of a beam simply laid 
on the props B and C : and there are many curious 
inferences to be made from these observations, but 
wc have not room for them in this place. 

We may observe by the way, that wc learn from 
this case, that purlins are able to carry twice the 
load when notched into the rafters that they carry 
when mortised into them, which is the most usual 
.manner of framing them. So would the bending 
joists of floors ; but this would double the thickness 
of the flooring But this method should be followed 
in every possible case, such as breast summers, lin- 
tels over several pillars, &c. Theseshould never bo 
out off and mortified into the sides of every upright : 
^numberless cases will occur which show the import- 
ance of the maxim. 

Wc must here remark, that the proportion of 


will compress the beam more on one side than on 
the other. This cannot be without the beam’s bend- 
ing, ernd becoming concave on that side on which it 
is most compressed. When this happens, the frame 
is in danger of being crushed, and soon going to 
ruin. It is, therefore, indispensably necessary to 
make use of beams in all cases where struts are re- 
quired of considerable length, rather than of metal 
rods of slender dimensions, unless in situations where 
we can effectually prevent their bending, as in trus- 
sing a girder internally, where a cast iron strut may 
be firmly cased in it, so as not to bend in the smallest 
degree. In cases where the pressures aic enormous, 
as in the very oblique struts of a centre or arch 
frame, we must be particularly cautious to do no- 
thing which can facilitate the compression of either 
side. No mortises should be cut near to one side ; 
no lateral pressures, even the slightest, should be al- 
lowed to touch it. We have seen a pillar ( f fir lx.' 
inches long, and one inch in section, when loaded 
with three tons, snap in an instant when pressed on 
one side by lb pounds, while another bore 4] tons 
without hurt, because it was inclosed (loose!} ) in a 
stout pipe of iron. (See Note DD.) 

^n such cases of enormous compression, it is of 
it importance that the compressing force hear 
equally on the whole abutting surface. The German 
carpenters are accustomed to put u plate of lead 
over the joint. This prevents, in someVgieasurc, the 
penetration of the end fibres. Mr PerroL^.flie ce- 
lebrated French architect, formed his abutments^- „ 
to arches of circles, the centre of which was these- 
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•t»y. moto end of the strut. By this contrivr *ce the un- 
avoidable change of form of the triangle made no 
partial hearing of either angle of the abutment. 
'I'll is always has a tendency to splinter oft' the heel 
of the beam where it presses strongest. It is a very 
judicious practice. (See Note KK.) 

When circumstances allow it, \u* must rather em- 
ploy tics than struts for securing a beam against la- 
ti ral strains. When an upright pillar, such its a flag- 
staff, a mast, or the uprights of a very tall scaffold- 
ing, are to be sho.ired up, the dependence is more 
certain on those braces that arc stretched by the 
it rain than on those which are compressed. The 
scaffolding of the iron bridge near Sunderland had 
i'Omr ties very judiciously disposed, and others with 
less judgment. 

We should proceed to consider the transverse 
strains as they affect the various parts of a frame of 
carpentry ; but wo have very little to add to what 
has been said already in the article Sthksotii nr 
iW at mm \i.s (EncycL), and in the article Hoof. 
What we shall add in this article will find a place 
ia our occasional remarks on different works. It may, 
however, lie of use to recal to the reader’s memory 
the following propositions. 

. 1 .11 mI 1. When a beam AB (fig. 15.) is firmly fixed at 
ii.'t.. lies the end A, and a straining force acts perpendicular- , 
Vi .'"lii'tmr b to ,,s ;lt a»y point B, the strain occasioned 

(ll at any section C between B and A is proportional to 
Jt ui)',. TB, and may therefore be represented by the pro- 
duct W xCN ; t hat is, bv the product of the num- 
ber of tons, pounds, &C. which measure the straining 
force, and the number of feet, inches, &c. contained 
in CB. As the loads on a beam are easily con- 
ivived. we shall substitute this for any other strain* 1 
iug force. 

*>. If tilt* f train or load is uniformly distributed 
along any part of the beam lying beyond C (that is, 
tnr! her from A), the strain at C is the same as if the 
load were all collected at the middle point of that 
part; for that point ks the centre of gravity of the 
.nad. 

y,. The strain on any section D of a beam AB 
(tig. lf>.) resting freely o'n two props A and B, is 

A I) x 1>B /0 tl v lt! 

*o x ^ — . (See Hoof, No. 19. and Strength 

or M ati: rials, No. 9*., &c. Encydopadi(u) There- 
fore, 

Tlie strain on the middle point, by a force ap- 
plied there, is one-fourth of the strain which the 
same force would produce, if applied to one end of 
a beam of the *ame length, having the other end 
fixed. 

5. The strain on any section C of a beam, rest- 
ing on two props A and B, occasioned by a force 
applied perpendit ularly to another point D, is pro- 
portional to the rectangle of the exterior segments, 

ACxDB r _, r 

or is equal to u> x — — * Therefore, 

The strath at C occasioned by the pressure on D, 
is the „ .time with the strain at D occasioned by the 
1 sTTrrie pressure on C. 

* G. The strain on any section D, occasioned by a 


load uniformly diffused over any part EF, is the Carpentry, 
same as if the two parts ED, DF of the load were 1 
collected at their middle points c and/1 Therefore, 

The strain on any part 1), occasioned by a load 
uniformly distributed over the whole beam, is one 
half of the strain that is produced w'hen the same 
load is laid on ut D ; and 

The strain on the middle point C, occasioned by 
a load uniformly distributed over the whole beam, is 
the same which halt* that load would produce if laid 
on at C. 

7. A beam supported at both ends on two 
props B ami C (fig. 14.), will carry twice as much 
when the etuis beyond the props are kept from 
rising, as it will carry when it rests loosely on the 
props. 

8. Lastly, the transverse strain on any section, 
occasioned by a force applied obliquely, iV diminish- 
ed in t hg. p roportion of the sino jflLthe anglo which 
the dttflpon of the force ma||||Witli the beam. 

Tims, iFit be inclined to it in aivangle pf thirty de* 
gives, the strain is one half of the strain occasioned 
by the same force acting perpendicularly. 

On the other hand, the relative strength 
of a beam, or its power in any particular section to 
resist any transverse strain, is proportional to the ab- 
solute cohesion to the section directly, to the dis- 
tance of its centre of effort from the axis of fracture 
directly, and to the distance from the strained point 
inversely. 

Thus in a rectangular section of the beam, of 
which b is the breadth, d the depth (that is, the di- 
mension in the direction of the straining force), mea- 
sured in inches, an<tjT the number of pounds whidtc 
one square inch will just support without being torn 
asunder, wc must have J' x h x d*, proportional to 
to x CB (fig. 15.) Or, f x b X d\ multiplied by 
some number m, depending on the nature ot the tim- 
ber, must be equal to tv x CB. Or, in the case of 
(lie section C of fig. 16. that is strained by the 
force to applied at L), we must have m X fbdP sz 

w x — Thus if the beam is of sound oak, 

m is very nearly = ^ (see Strength of Materials, 


No. 116, Encych ) 


Therefore we have 


fb£ 
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AC x CB 

AB ’ 


(Sec Note FF.) 


Hence wc can tell the precise force wf which any 
section C can just resist whqn that force is applied 
in any way whatever. For the above-mentioned for- 


. . fb# 

inula gives tv — 


for the case represented by 


fig. 15. But the case represented in fig. 16. having 
the straining force applied at D, gives the strain at 


C (= to) =f X 


bd*.x AB 
9AC x CB* 


Example. Let an oak beam, four inches square, 
rest freely on the props A and B, seven feet apart, 
or 34 inches. What weight will it just support at 
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Carpentry, its middle point C, on the supposition that a square 
inch rod will just carry 1 6,000 pounds, pulling it 
asunder ? 

.16000X4 X 16 X 84 
"OX 42 X 42 7 

or vo =r = />41 8 pounds. This is very 

Buffon’s experiment, 


The formula becomes tvzz 


in 


15876 

near what was employed 
which was 53 1J2. 

Had the straining force acted on a point I), half 
way between C and B, the force sufficient to break 

a ... 16000 X 4 x 16 X 84 

the beam at C would be = , . . , - - = 

j) X 42 X 21 

10856 lbs. 

Had the beam been sound red fir, we must have 
taken /= 10,000 nearly, and m nearly R; for al- 
though fir be less cohesive than oak in the propor- 
tion of 5 to 8 negjfr, it is less compressible, and its 
axis of fracture ^therefore nearer to taKoncavc 
side, 

Of Joints. Having considered at sufficient length the strains 
of different kinds which arise from the form of the 
parts of a frame of carpentry, and the direction 
of the external forces which act on it, whether 
considered as impelling or as supporting its different 
parts, we must now proceed to consider tbb means 
by which this form is to he secured, and the connec- 
tions by which those strains are excited and com- 
municated. 

The joinings practised in carpentry are almost in- 
finitely various, and each has advantages which make 
it preferable in some circumstances. Many varieties 
are employed merely to please the eye. We do not 
concern ourselves with these : Nor shall we consider 
those which are only employed in connecting small 
works, and can never appear on a great scale ; yet 
even in some of these, the skill of the carpenter may 
be discovered by his choice ; for in ali cases, it is 
wise to make every, even the smallest, part of his 
work as strong os the materials will admit. He will 
be particularly attentive to the changes which will 
necessarily happen by the shrinking of timber as it 
dries, and will consider what dimensions of his fram- 
ings will be affectcd'by this, and what will not ; and 
will then dispose the pieces which are less essential 
to the strength of the whole, in such a manner that 
their tendency to shrink shall be in the same direc- 
tion with the shrinking of the whole framing. If he 
do otherwise, the seams will widen, and parts will be 
split asunder. He will dispose his boardings in such 
a manner as to contribute to the stiffness of the 
whole, avoiding at the same time the giving them 
positions which will produce lateral strains on truss 
Yearns which bear great pressures; recollecting, that 
although a single board has little force, yet many 
united have a great deal, and may frequently per- 
form the office of very powerful struts. « 

Our limits confine us to the joinings which are 
most essential for connecting the parts of a single 

t fiece of a frame when it cunnot be formed of one 
learn, either for want of the necessary thickness or 
length ; and the joints for connecting the different 
sides of a trussed frame. 

Much ingenuity and contrivance has been be- 


stowed on the manner of building up a great beam C&rpwdry. 
of many thicknesses, and many singular methods are 
practised as great nostrums by different artists ; but*** 
when we consider the manner in which the cohesion 11 *’ ea ? u, ‘'" 
of the fibres performs its office, we will clearly see 
that the simplest arc equally effected w ith the most 
refined, and that they are less apt to lend us into 
false notions of the strength of the assemblage. 

Thus, were it required to build up a beam for a Building up 
great lever or a girder, so that it may act nearly as*} Gll(,er or 
a beam of the same size of one log — it may either he * jfcvn * 
done by plain joggling, as in Plate L. fig. 17. A, or by 
scarfing, as in fig. 17. B or C. If it is to act as a lever, Joggling 
having the gudgeon on the lower side at C, we be* 
lieve that most artists will prefer the form B and C ; l ° ^ C4,t ,,c> ’ 
at least this has been the case with nine-tenths of 
those to whom we have proposed the question. The 
best informed only hesitated ; hut the ordinary artists 
were all confident in its superiority ; and we found 
their views of the matter very coincident. They con- 
sidered the upper piece as grasping the lower in its 
hooks; and several imagined that, by driving the 
one very tight on the other, the beam would he 
stronger than an entire log; but if we attend care- 
fully to the internal procedure in the loaded lever, 
we shall find the upper one clearly the strongest. 

If they are formed of equal logs, the upper one is 
thicker than the other by the dept!) of the joggling 
or scarfing, which we suppose to ho the same in 
both ; consequently, if the cohesion*)!’ the fibres in 
the intervals is able to bring the uppermost filaments 
into full action, the form A is stronger than B, in 
the proportion of the greater distance of the upper 
filaments from the axis of the fracture : this may he 
greater than the difference of the thickness, if the 
wood is very compressible. If the gudgeon be in 
the middle, the effect, both of the joggles and the 
scarfings is considerably diminished ; and if it is on 
the upper side, the scarfing* act in a very different way. 

In this situation, if the loads on the arms are also 
applied to the upper side, the joggled beam is still 
more superior to the scarfed one. Ibis will he best 
understood by resolving it in imagination into a 
trussed frame. But when a gudgeon is thus put on 
that side of the lever which grows convex by the 
strain, it is usual to vounect it with the rest by a 
powerful strap, which embraces the beam, and causes 
the opposite point to become the resisting point. This 
greatly changes the.intu ml actions of the filaments, 
and, in some measure, brings it into the same state 
as the first, with the gudgeon below. V, ere it pos- 
sible to have the gudgeon on the upper dde, and to 
bring the whole into action without,a strap, it would 
be the strongest of all; because, in genual, the re- 
sistance to compression is greater than to extension, 
lit every situation the joggled beam has the advan- 
tage; and it is the easiest executed. (See Note 
GO.) 

We may frequently gain a considerable accession 
of strength by this building up of abeam; especially 
if the part which is stretched by the strain he of oak, 
and the Other part be fir. Fir being stWnuch supe- 
rior to oak as a pillar (if MuschenbroelP^xperi- 
ments may be confided in), and oak so much prftter* * 
able as a tie, this construction seems to unite both 
8 
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Carpefttry. advantages. But we shall see much better methods 

S ^V“ W of making powerful levers, girders, 8c c by trussing. 

Observe, that the efficacy of both methods de- 
pends entirely on the difficulty of causing the piece 
between the cross joints to slide along the timber to, 
which it adheres. Therefore, if this be moderate, 
it is wrong to make the notches deep , for us soon 
as they are i»o deep that their ends have a force suf- 
ficient to push the slice along the line of junction, 
nothing is gained by making them deeper ; and this 
requires a greater expenditure of timber. 

Scnrfings are frequently made oblique, as in 
fig. J 8. ; but we imagine that this is a bad practice. 
It. begins to yield at a point, where the wood is 
crippled, and splintered off, or at least bruised out 
a little : as the pressure increases, this part, by 
squeezing broader, causes the solid parts to rise a little 
upwards, and gives them some tendency, not only 
to push their antagonists along the base, but even 
to tear them up a little. For similar reasons, we 
disapprove of the favourite practice of many art- 
ists, to make the angles of their scarfings acute, as 
in fig. if). This often causes the two pieces to tear 
each other up. The abutments should always be 
perpendicular to the directions of the pressures. 
Lest it should he forgotten in its proper place, we 
may extend this injunction also to the abutments of 
different, pieces of a frame, and recommend it to the 
artist even to attend to the shrinking of the timbers 
by drying. When two timbers abut obliquely, the 
joint should he most full at the obtuse angle of the 
end ; because, by drying, that angle grows more ob- 
tuse, and the beam would then be in danger of splin- 
tering off at the acute angle. 

\vV tnii-vt It is evident, that the nicest work is indispensably 

;•*'* necessary in building up a beam. The part* must 

abut on each other completely, and the smallest play 
or void takes away the whole efficacy. It is usual 
to give the hutting joints a small taper to one side 
ol* the beam, so that they may require moderate blows 
• »f a maul to force them in, and the joints may be per- 
fectly dose when the external surfaces are even on 
each side of the beam. But we must not exceed in 
the least degree ; for a very taper wedge has great 
force ; and if we have driven the pieces together by 
vi ry heavy blows, we leave the whole in a state of 
violent strain, and the abutments are perhaps ready 
to splinter off by a small addition of pressure. This 
is like too severe a proof for artillery : which, though 
not sufficient to burst the pieces, has weakened them 
to such a degree, that the strain of ordinary service 
is sufficient to complete the fracture. The workman 
is tempted to exceed in this, because it smooths off 
and conceals all uneven scams ; but he must be 
watched. It. is not unusual to leave some abut- 
moots open enough to admit a thin wedge reaching 
through the beam. Nor is this a bad practice, if the 
wedge is of materials which is not compressed by 
the driving or the strain of service. Iron w ould be 
preferable for this purpose, and for the joggles, wore 
it. not that by its too great hardness it cripples the 
fibres of th/ber to some distance. In consequence 
of th’ii T a often happens that, in beams which are 
Objected to desultory and sudden strains (as in the 
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levers of reciprocating engines), the joggles or wedges Carpentry* 
widen the holes, and work themselves loose ; There- 
fore skilful engineers never admit them ; and indeed 
as few bolts as possible, for the same reason : hut 
when resisting a steady or dead pull, they are not so 
improper, and are frequently used. 

Beams are built up, not only to increase their 
dimensions in the direction of the strain (which we 
have hitherto called their depth), but also to increase 
their breadth, or the dimensions perpendicular to the 
strain. We sometimes double the breadth of a gir- 
der which is thought too weak for its load, and where 
we must not increase the thickness of the flooring. 

The must of a great ship of war must be made Building of 
bigger athwartship, as well as fore and aft. This is Masts, 
one of the nicest problems of the art ; and profes- 
sional men are by no means agreed in their opinions 
about it, We do hot presume to decide ; and shall 
content ourselves with exhibiting the different me- 
thods. '■ : 

The most obvious and natural method is that 
shown in fig. SO. It is plain that (independent of 
the connection of cross bolts, which are used in them 
all when the beams are square) the piece C cannot 
bend in the direction of the plane of the figure without 
bending the piece D along with it. This method is Method 
much used in the French navy : but it is undoubtedly used in the 
imperfect. Hardly any two great trees are of equal j\ rt,1c h 
quality, and swell or shrink alike. If C shrinks more Nav - * 
than D, the feather of C becomes loose in the groove 
wrought in D to receive it ; and when the beam bends, 
the parts can slide on each other like the plates of a 
coach spring; and if the bending is in the direction efi 
there is nothing to hinder this sliding but the bolts,, 
which soon work themselves loose in the bolt-holes. 

Fig. 21. exhibits another method. The two Another 
halves of the beam are tabled into each other in the Method, 
same manner as in fig. 17. It is plain that this will 
not be affected by the unequal swelling or shrinking, 
because this is insensible in the direction of the fi- 
bres ; but when bent in the direction a b> the beam 
is weaker than fig. 20. bent in the direction e f. Each 
half of fig 20. has, in every part of its length, a thick* 
ness greater than half the thickness of the beam. It 
is the contrary iu the alternate portions of the halves 
of fig. 21. When one of them is bent in the direc. 
tion AB, it is plain that it drags the other with it 
by means of the cross butments of its tables, and 
there can be no longitudinal sliding. But unless the 
work is accurately executed, and each hollow com- 
pletely filled up by the table of the other piccg, there 
will be a lateral slide along the cross joints sufficient 
to compensate for the curvature ; and this will hin- 
der the one from compressing or stretching the other 
in conformity to this curvature. 

The imperfection of this method is so obvious, Its imper- 
thnt it has seldom been practised : but it has been faction, 
combined with the other, os is represented in fig. 22. 
where the beams ore divided along tbe middle, and the 
tables in each half are alternate, and alternate also with 
the tables of the other half. Thus 1,3, 4, are prominent, 
and 5, 2, 6, are depressed. This construction evident- 
ly puts a stop to both slides, and obliges every part 
of both pieces to move together, a b and c d *how 
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( ( ;upcniiy. sections of the built-up beam corresponding to AB 
^•^andCD. 

No more is intended in this practice by any in- 
telligent artist, than flu* causing the two pieces to 
act together in all their parts, although the strains 
may be unequally distributed on them. Thus, in a 
built-up girder, the binding joists arc frequently 
mortised into very different parts of the two sides. 
Hut many seem to aim at making the beam stronger 
than if it were of one piece; and this incoiiMdcratc 
project lias given ri^e to many whimsical modes of 
tabling and scarfing, which we need not regard. 
iiritUh me- The practice in the British dock-yards is some- 
thin!. what different from any of these methods. The 
pieces are tabled as in fig. 22. but the tables are not 
thin parallelepipeds, but thin prisms. The two out- 
ward joints or visible seams are straight lines, and 
the table No. 1. rises gradually to its greatest thick- 
ness in the axis. In like manner, the hollow 5 for 
receiving the opposite table, sinks gradually from the 
edge to its greatest depth in the axis. Fig. 23. No. 1 . 
represents a section of a round piece of timber built 
up in this way, where the full line EFGII is the 
section corresponding to AB of fig. 22. r and the 
dotted line EGFH is the section corresponding to 
CD. 

This construction, by making the external seam 
straight, leaves no lodgment for water, and looks 
much fairer to the eye ; but it appears to us that it 
docs not give such firm hold when the mast is bent 
in the direction EH. The exterior parts are most 
stretched and most compressed by this bending ; 
but there is hardly any abutment in the exterior 
parts of these tables. In the very axis, where the 
abutment is the firmest, there is little or no differ- 
ence of extension and compression. 

But this construction has an advantage, which 
we imagine much more than compensates for these 
imperfections, at least in the particular case of a 
round mast : it will draw together by hooping in- 
comparably better than any of the others. If the 
cavity be made somewhat too shallow for the pro- 
minence of the tables, and if this be done uniformly 
along the whole length, it will make a somewhat 
open seam : and this opening can be regulated with 
the utmost exactness from end to end by the plane. 
The heart of those vast trunks is very sensibly softer 
jjWan the exterior circles: Therefore, when the 
whole is hooped, and the hoops hnrd driven, and at 
considerable intervals between each spell — we are 
.confident that all may be compressed till the seam 
disappears; and then the whole makes one piece, 
much stronger than if it were an original log of that 
size, because the middle has become, by compres- 
sion, as solid as the crust, which was naturally firm- 
er, and resisted farther compression. We verified 
this beyond a doubt, by hooping a built stick of a 
timber which has this inequality of firmness in a re- 
markable degree, and it was nearly twice as strong 
as Another of the same size. 

Our mastmakers are not without their fancies 
and whims ; and the manner in which our masts and 
yards are generally built up, is not near so simple as 
fig. : but it consists of the same essential parts, 
acting in the very same manner, and derives all 


its efficacy from the principles which are here cm- Caip entr. 
ployed. 

This construction is particularly suited to the si- Atn'mlrd 
tuation and office of a ship’s mast. It has no bolts ;"nh pio«. 
or, at least, none. of any magnitude, or that make ? 

very important parts of its construction. The must B ‘ 
violent strains perhaps that it is exposed to, is that 
of twisting, when the lower yards are close braced 
up by the force of many men acting by a long lever. 

This form resists a twist with peculiar energy : it is 
therefore an excellent method for building up a 
great shaft for a mill. The way in which they 
arc usually built up is by reducing a central Jog to 
a polygonal prism, and then filling it up to the in- 
tended size by planting pieces of timber along its 
sides, either spiking them down, or cocking them 
into it by a feather, or joggling them by slips ol' 
hard wood sunk into the central log and into the 
slips- A Joggles of elm are sometimes used in 
the middle of the large tables of masts ; and when 
sunk into the firm wood near the surface, they must 
contribute much to the strength. But it is very 
necessary to employ wood not much harder than 
the pine ; otherwise it will soon enlarge its bed, 
and became loose ; for the timber ol* these large 
trunks is very soft. 

The most general reason for piercing a beam w 
to increase its length. This is frequent 1\ necessary, 
in order to procure tie-beams lor vciy wide roofs. 

Two pieces must be scarfed together. — Numbci less 
are the inodes of doing this ; and almost evtry mas- 
ter carpenter has his favourite nostrum. Some of 
them are very ingenious : But here, as in other 
cases, the most simple are commonly the strongest. v a ri<„i. 
We do not imagine that any, the most ingenious, is methods 1 1 
equally strong w'ith a tie consisting of two pieces of marlin::, 
the same scantling laid over each other for a certain 
length, and firmly bolted together. We acknowledge 
that this will appear an artless and clumsy tie- 
beam; but we only say tlmt it will be stronger than 
any that is more artificially made up of the same 
thickness of timber. This, we imagine, w ill appear 
sufficiently certain. 

The simplest and most obvious scarfing (after 
the one now mentioned/ h; that represented in fig. 

54., No. 1. and 2. If considered merely as two pieces 
of wood joined, it is plain that, as a tie, it has but 
half the strength of 411 or lire piece, supposing that 
the boIt"> (which are the only connections) are fast 
in their holes. No. 2. requires a bolt in the middle 
of the scarf to give it that strength ; and, in every 
other part, is weaker on one side or the otlmr. (See 
Note II II.) 

•But the bolts are very apt to bend by the vio- 
lent strain, and require to be strengthened by uniting 
their + ends by iron plates; in which case it is no 
longer a wooden tie. The form of No. 1. is better 
adapted to the office of a pillar than No. 2. ; especi- 
ally if its ends be formed in the mariner shown in 
the elevation No. 3. By the sally given to the ends, 
the scarf resists an effort to bend it in that direction. 

Besides, the form of No. 2. is unsuitabfcfor a post ; 
because the pieces, by sliding on each ofthw&Iw the 
pressure, are apt to splinter off* the tongue wltrBlS'v, 
confines their extremity. 
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( arpentry Fig. 03, and 20. exhibit the most approved form 
of a scarf, whether for a tie or for a post. The key 
represented in the* middle is not essentially neces- 
sary; the two pieces might simply meet square 
there. Tins form, without a key, needs no bolts (al- 
though they strengthen it greatly) ; but, if worked 
very true and close, and with square abutments, will 
hold together, and will resist bending in any direc- 
tion. But the key is an ingenious and a very great 
improvement, and will force the parts together with 
perfect tightness. The same precaution must be 
observed that we mentioned on another occasion, 
not to produce a constant internal strain on the 
parts by overdriving the key. The form of fig. 25. 
is by far the best ; because the triangle of 26' is 
much easier splintered off by the strain, or by the 
key, than the square wood of 25. It is far prefer- 
able for a post, for the reason given when speaking 
of fig. 2 K. No. 1. and No. 2. Both may be formed 
u'ith a sally at the ends equal to the breadth of the 
key. In this shape fig. 25. is vastly well suited for 
joining the parts of the long corner posts of spires 
and other wooden towers. Fig. 25., No. 2., differs 
from No. 1. only by having three keys. The princi- 
pal and tlie longitudinal strength are the same. The 
long scurf of No. 2., tightened by the three keys, 
cnabh s it to resist a bending much better. 

None of these scarfed tie-beams can have more 
than one-third of the strength of an entire piece, 
unless with the assistance of iron plates ; for if the 
key be made thinner than one-third, it has less than 
one-third of the fibres to pull by. 

We are confident, therefore, that when the heads 
of the bolt* are connected by plates, the simple form 
of fig. 2L No. 1. is stronger than those more inge- 
nious scarfing?. It may he strengthened against la- 
teral bending by a little tongue, or by a sally>; but 
cannot have both. 

The strongest of all methods of piecing a tie-beam 
would he to set the parts end to end, and grasp them 
between other pieces on each side, as in fig. 27* Plate 
■ a LI. This is what the ship-carpenter calls fshing a 
}{. .mi. beam : and is a frequent practice for occasional repairs. 

Mr lYrnmct used it for the tie-beams or stretchers, 
by which he connected the opposite feet of a centre, 
which was yielding to its load, and had pushed aside 
one of the piers above four inches. Six of these not 
only withstood a strain of 1800 tons, but, by wedg- 
ing behind them, lie brought the feet of the truss 
2.1 inches nearer. The stretchers were 14 inches by 
1 1 of sound oak, and could have withstood three 
times that strain. Mr Perronet, fearing that the 
great length of the bolts employed to connect the 
beams oftfie.se stretchers would expose them to the 
risk of bending, scarfed the two side pieces into the 
middle piece. The scarfing was of the triangular 
kind (Trait dc Jupiter ), and only an inch deep, 
each face being two feet long, and the bolt passed 
through close to the angle. 

In piecing the pump rods, and other wooden 
stretchers of great engines, no dependence is had on 
scarfing ; i^d the engineer connects every thing by 
iron. u*&ps. We doubt the propriety of this, at 
least in cases where the bulk of the wooden con- 
nexion is not inconvenient. These observations 


must suffice for the methods employed for connect- Carpentry, 
ing the parts of a beam ; and we now proceed to con- 
sider what arc more usually called the joints of a 
piece of carpentry. 

Where the beams stand square with each other, and Squaro 
the strains are also square with the beams, and in Joints, 
the plane of the frame, the common mortise and 
tenon is tlib most perfect junction. A pin is gene- 
rally put through both, in order to keep the pieces 
united, in opposition to any force which tends to 
part them, fevery carpenter knows how to bore the 
hole for this pin, so that it shall draw the tenon tight 
into the mortise, and cause the shoulder to butt close, 
and make neat work ; and he knows the risk of tear- 
ing out the bit of the tenon beyond the pin, if he 
draw it too much. We may just observe, that square 
holes and pins are much preferable to round ones for 
this purpose, bringing more of the wood into action, 
with less tendency to split it. The ship-carpenters ^ 
have an ingenious method of making long wooden ™ 
bolts, which do not pass completely through, take a 
very fast hold, though not nicely fitted to their holes, 
which they must not be, lest they should be crippled 
in driving. They call it foxtail wedging. They Foxtail 
stick into the point of the bolt a very thin wedge of Wedging, 
hard wood, so as to project a proper distance ; when 
this reaches the bottom of the hole by driving the 
bolt, it splits the end of it, and squeezes it hard to the 
side. This may be practised with advantage in car- 
pentry. If the ends of the mortise are widened in- 
wards, and a thin wedge be put into the end of the 
tenon, it will have the same eftect^and make the 
joint equal to a dovetail. But this risks the splitting 
the piece beyond the shoulder of the tenon, which 
would be unsightly. This may be avoided as follows : 

Let the tenon T, fig. 28. have two very thin wedges 
a and c struck in near its angles, projecting equally : 
at a very small distance within these, put in two 
shorter ones b, d, and more within these if neces- 
sary. In driving this tenon, the wedges a and c will 
take first, and split off a thin slice, which will easily 
bend without breaking. The wedges 5, d % will act 
next, and have a similar effect, and the others in suc- 
cession. The thickness of all the wedges taken to- 
gether must be equal to the enlargement of the mor- 
tise toward the bottom. 

When the strain is transverse to t fie plane of the 
two beams, the principles laid down in No. 85, 60, of 
the article Strength op Materials, will direct 
the artist in placing his mortise. "-Thus the mortise 
in a girder for receiving the tenon of a binding joist 
of a floor should be as near the uppqr side as possible, 
because the girder becomes concave" on that side by 
the strain* But as this exposes the tenon of the 
binding-joist to the risk of being tom off, we arc ob- 
liged to mortise farther down. The form (fig. 29 . j 
generally given to this joint it extremely judicious. 

The sloping part a b gives a very firm support to the 
additional bearing c d, without much weakening of 
the girder. This form should be copied in every 
case where the strain has a similar direction. 

The joint that most of all demands the careful Oblique 
attention of the artist is, that which connects the and 
ends of beams, one of which pushes the other very 
obliquely, putting it into a state of extension. The 
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(\«2» entry . familiar instance of this is the foot of a rafter 
pressing on the tie-beam, and thereby drawing it 
away from the other wall. When the direction is 
very oblique (in which case the extending strain is 
the greatest), it is difficult to give the foot of the 
rafter such a hold of the tie-beam as to bring many 
of its fibres into the proper action. There would be 
little difficulty if wo could allow the end of the tie- 
beam to project to a small distance beyond the foot 
of the rafter : but, indeed, the dimensions which are 
given to tie-beams, for other reasons, are always 
sufficient to give enough of abutment when judici- 
ously employed. Unfortunately this joint is much 
exposed to failure by the effects of the weather. It 
is much exposed, and frequently perishes by rot, or 
becomes so soft and friable that a very small force is 
sufficient, either for pulling the filaments out of the 
tie- beam, or for crushing them together. We are 
^ therefore obliged to secure it with particular atten- 
tion, and to avail ourselves of every circumstance of 
construction. 

One is naturally disposed to give the rafter a 
deep hold by a long tenon ; but it has been frequent- 
ly observed in old roofs that such tenons break off. 
Frequently they arc observed to tear up the wood that 
is above them, and push their way through the end of 
the tie-beam. This in all probability arises from the 
first sagging of the roof, by the compression of the raf- 
ters ana of the head of the king-post. The head of the 
rafter descends, the angle with the tie-beam is dimi- 
nished by the rafter revolving round its step in the tie- 
beam. By this ihotion the heel or inner angle of the 
rafter becomes a fulcrum to a very long and powerful 
lever much loaded. The tenon is the other arm, very 
short, and being still fresh, it is therefore very 
powerful. It therefore forces up the wood that is 
above it, tearing it out from between the cheeks of 
the mortise, and then pushes it along. Carpenters 
have therefore given up long tenons, and give to the 
toe of the tenon a shape which abuts firmly, in the 
direction of the thrust, on the solid bottom of the 
mortise, which is well supported on the under side 
by the wall plate. This form has the farther advan- 
tage of having no tendency to tear up the end of 
the mortise. This form is represented in fig. 30. 
The tenon has a small portion ab cut perpendicular 
to the surface of the tie-beam, and the rest be is 
perpendicular to the rafter. (See Note CC.) 

But if the tenon is not sufficiently strong (and 
it is not so strong as the rafter, which is thought not 
to be stronger than is necessary), it will be crushed, 
and then the rafter will shade out along the surface 
of the beam. It is therefore necessary to call in the 
assistance of the whole rafter. Jt is in this distribu- 
tion of the strain among the various abutting parts 
that the varieties of joints and their merits chiefly 
consist. It would ltfrfendless to describe every nos- 
trum, and we shall only mention a few that are most 
generally approved of. 

aioit ;.p. The a j m j n 31; i s to make the abutments ex- 
actly perpendicular to the thrusts. (See Note CC.) 

It does this very precisely ; and the share which the 
tenon and the shoulder have of the whole may be 
what we please, by the portion of the beam that we 
notch down. If the wall plate lie duly before die 


heel of the rafter* there is no risk of straining the tie Carpentry, 
across or breaking it, because the thrust is made to r 
direct to that point where the beam is supported. 

The action is the same as against the joggle on the 
head or foot of a king -post. We have no doubt but 
that this is a very effectual joint. It is not, however, 
much practised. It is said that the sloping seam at 
the shoulder lodges water ; but the great reason 
seems to be a secret nojjon that it weakens the tie- 
beam. If we consider the direction in which it acts 
as a tie, we must acknowledge that this form takes 
the best method for bringing the whole of it into ac- 
tion. 

Fig. 32. exhibits a form that is more general, 
but certainly worse. What part of the thrust that is 
not borne by the tenon acts obliquely on the joint of 
the shoulder, and gives the whole a tendency* to rise 
up and slide outward. 

The shoulder joint is sometimes formed like the 
dotted line abedejg of fig. 32. This is much more 
agreeable to the true principle, and would be a very 
perfect method, were it not that the intervals bd ami 
df are so short thut the little wooden triangles bed, 
defy will be easily pushed off their bases bd, df 

Fig. 33. No. 1. seems to have the most general 
approbation. It is the joint recommended by Price, 
and copied into all books of carpentry as the true 
joint for a rafter foot. The visible shoulder-joint 
is flush with the upper surface of the tie-beam. 

The angle of the tenon at tin* tie nearly bisects the 
obtuse angle formed by the rafter and the beam, and 
is therefore somewhat oblique to the thrust. 'I he 
inner shoulder ac is nearly perpendicular to bd. The 
lower angle of the tenon is cut oifhorizontally as at 
ed . Fig. 34. is a section of the beam and rafter 
foot, showing the different shoulders. 

We do not perceive the peculiar merit, of this 
joint. The effect of the three oblique abutments, 
ab, ac, ed, is undoubtedly to make the whole bear on 
the outer end of the mortoise, and there is no other 
part of the tie-beam that makes immediate resist- 
ance. Its only advantage over a tenon extending in 
the direction of the thrust is, that it will not tear up 
the wood above it. Had the inner shoulder had the 
form eci, having its lace ic perpendicular, it would 
certainly have acted more powerfully in stretching 
many filaments of the tie-beam, and would have had 
much less tendency to force out the end of the mor- 
tise. The little bit ci would have prevented the 
sliding upwards along vc. At any rate, the joint ab 
being flush with the beam, prevents any sensible 
abutment on the shoulder ac. 

Fig. 33. No. 2. is a simpler, and in our opinion 
a preferable, joint. We observe it practised by the 
most eminent carpenters for all oblique thrusts ; but 
it surely employs less of the cohesion of the tie- 
beam than might be used without weakening it, at 
least when it is supported on the other side by the 
w'all plate. 

Fig. 33. No. 3. is also much practised by the 
first carpenters. 

Fig. 35. No. 1. is proposed by MfeNicholson 
as preferable to fig. 33. No. 3., becauseHkqujbut- 
ment of the inner part is better supported, v 

is certainly the case; but it supposes the whole 
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Carpentry, rafter to go to the bottom of the socket , and the 
'^ / bcam to be thicker than the rafter. Some may 
think that this will weaken the bea.*. too much, 
when it is no broader than the rafter is thick ; in 
which case they think that it requires a deeper socket 
than Nicholson has given it. Perhaps the advantages 
of Nicholson’s construction may be had by a joint 
hke fig. S/i. 'No. 2. 

< 'wi-iim Whatever is the form of these butting joints, 

s ** , ; r ' p * .great care should be taken that all parts bear alike, 

Im: dt t< iic f« am j tj )0 ar tist will attend to the magnitude of the 
different surfaces. In the general compression, the 
greater surfaces will be less compressed, and the 
smaller will therefore change most. When all has 
settled, every part should be equally close. Because 
great logs arc moved with difficulty, it is very trou- 
blesome to try the joint frequently to see how the 
parts fit ; therefore we must expect less accuracy in 
the interior parts. This should make us prefer those 
joints whose efficacy depends chiefly on the visible 
joint. 

[t appears from till that we have said on this 
subject, that a very small part of the cohesion of the 
tie-beam is sufficient for withstanding the horizontal 
thrust of a roof, even though very low pitched. If 
therefore no other use is made of the tie-beam, one 
much slenderer may be used, and blocks may be 
firmly fixed to the ends, on which the rafters might 
abut, as they do on the joggles on the head and foot 
of a king-post. Although a tie-beam has common- 
ly floors or ceilings to carry, and sometimes the 
workshops and store-rooms of a theatre, and there- 
fore requires a great scantling, yet there frequent- 
ly occur in machines and engines very obliqik? 
stretchers, which have no other office, and are ge- 
nerally made of dimensions quite inadequate to their 
situation, often containing ten times tne necessary 
quantity of timber. It is therefore of importance to 
ascertain the most perfect manner of executing such 
«i joint. We have directed the attention to the prin- 
ciples that are really concerned in the effect. In 
.ill hazardous cases, the carpenter calls in the assist- 
ance of iron straps ; and they are frequently neces- 
sary, even in roofs, notwithstanding this superabun- 
dant strength of the tie-beam. But this is generally 
owing to bad construction of the wooden joint, or 
to the failure of it by time. Straps will be consider- 
ed in their place. 

There needs but little to be said of the joints at 
a joggle worked out of solid timber ; they are not 
near so difficult as the last. When the size of a log 
will allow the joggle to receive the whole breadth of 
the abutting brace, it ought certainly to be made 
with a square shoulder ; or, which is still better, an 
arch of a circle, having the other end of the brace 
for its centre. (See Note EE.) Indeed this in ge- 
neral will not sensibly differ from a straight line 
perpendicular to the brace. By thi6 circular form, 
the settling of the roof makes no change in the abut- 
ment ; but when there is not sufficient stuff for this, 
we must avoid bevel joints at the shoulders, because 
these aiwaysetend to make the brace slide off. The 
brace iq fig.' 36'. No. l. must not be joined as at 6, 
bm as at or some equivalent manner. Observe 
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the joints at the head of tlie main posts of Drury Carpentij 
Lane Theatre, Fig. 4*1. Plate UII. 

When the very oblique action of one side of a Uniting 
frame of carpentry does not extend but compress JoinU 
the piece on which it abuts (as in fig. 1 U, there is 
no difficulty in the joint. Indeed a joining is un- 
necessary, and it is enough that the pieces abut on 
each other ; and we have only to take care that the 
mutual pressure be equally homo by all the parts, 
and that it do not produce lateral pressures, which 
may cause one of the pieces to slide on the butting- 
joint. A very slight mortise and tcrion is sufficient 
at the joggle of a kinj* post with a rafter, or strain- 
ing beam. It is best, m genera), to make the but- 
ting plain, bisecting the angle formed by the sides, 
or else perpendicular to one of the pieces. In fig. 

36. No. 2. where the straining beam ah cannot slip 
away from the pressure, the joint a is preferable 
to b, or indeed to any uneven joint, which never fails 
to produce very unequal pressures on the different 
parts, by which some are crippled, others are splin- 
tered off, Ac. 

When it is necessary to employ iron straps for Directions 
strengthening a joint, a considerable attention is ne- 
cessary. that we may place them properly. The l * 

first thing to be determined is the direction of the 
strain. This is learned by the observations in the 
beginning of this article. We must' then resolve 
this strain into a strain parallel to each piece, and 
another perpendicular to it. Then the strap which 
is to be made fast to Any of the pieces, must be so 
fixed, that it shall resist in the direction parallel to 
the piece. Frequently this cannot be done; but 
we must come as near to it as we can. In such 
cases we must suppose that the assemblage yields a 
little to the pressures which act on it. We must ex- 
amine what change of shape a small yielding will 
produce. We must noto see how this will affect the 
iron strap which we have already supposed attached 
to the joint in some manner that we thought suita- 
ble. This settling will perhaps draw the pieces away 
from it, leaving it loose and unserviceable (this fre- 
quently happens to the plates which are put to se- 
cure the obtuse angles of butting timbers, when their 
bolts are at some distance from the angles, especial- 
ly when these plates are laid on the inside of the an- 
gles); or it may cause it to compress the pieces 
harder than before ; in which case it is answering 
our intention. But it may be producing cross strains, 
which may break them, or it may be crippling them. 

We, can hardly give any general rules ; but the 
reader will do well to read what is written in No. 36, 
and 41, of the article Roof, (Encycl.) In No. 36, 
he will see the nature of the strap or stirrup, by 
which the king post carries the tie beam. The strap 
that we observe most generally ill-placed is that 
which connects the foot of the rafter with the beam. 

It only binds down the rafter, but does not act against 
its horizontal thrust. It should be placed farther 
bock on the beam, with a bolt through it, which wilj 
allow it to turn round. It should embrace the rafter 
almost horizontally near the foot, and should be 
notched square with the back of the rafter. Such a 
construction is represented in fig. 37. By moving 
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Carpriitiy. round the eye bolt, it follows the rafter, and cannot 
pinch and cripple it, which it always does in its or- 
dinary form. We are of opinion that straps which 
have eye-bolts in the very angles, and allow all mo- 
tion round them, are of all the most perfect. A 
branched strap, such as may at once hind the king 
post and the two braces which butt on its foot, will 
be more serviceable if it have a joint. When a roof 
warps, those branched straps frequently break the 
tenons, by affording a fulcrum in one of their bolts. 
An attentive and judicious artist will consider how 
the beams will act on such occasions, and will avoid 
giving rise to these great strains by levers. — A skil- 
ful carpenter never employs many straps, consider- 
ing them as auxiliaries foreign to his art, and subject 
to imperfections in workmanship which he cannot 
discern nor amend. We must refer the reader to 
Nicholson's Carpenter and Joiner s Assistant for a 
more particular account of the various forms of stir- 
rups, screwed rods, and other iron work for carrying 
tie-beams, &c. 

As for those that arc necessury for the turning 
joints of great engines constructed of timber, they 
make no part of the art of carpentry. (See Note II.) 


Examples 
of diticrcnt 
Pieces of 
Catpcnlry. 

Roof of 

Greenwich 

Chapel. 


After having attempted to give a systematic 
view of the principles of framing carpentry, we shall 
conclude, by giving some examples which w ill illus- 
trate and confirm the foregoing principles. 

Fig. 38. Plate L1I. is the root of the chapel of the 
Itoyal Hospital at Greenwich, constructed by Mr S. 
Wyatt. 

Inches 

Scantling. 


A A, is the tie-beam, 57 feet long, span- 
ning 51 feet clear, 

C(\ Queen posts, 

D, Braces, - 

£, Straining beam, 

F, Straining piece, 

G, Principal rafters, 

H, A cambered beam for the platform, 

B, An iron string, supporting the tie-beam, 


14. by 13 
9X 
9X 7 
10X 7 
6’x 7 
10x 7 
9 7 
2X2 


The trusses are 7 feet apart, and the whole is 
covered with lead, the boarding being supported by 
horizontal ledgers h, h t of 6 by 4 inches. 

This is a beautiful roof, and contains less timber 
than most of its dimensions. The parts arc all dis- 
posed with great judgment. Perhaps the iron rod 
is unnecessary ; but it adds great stiffness to , the 
whole. 

The iron straps at the rafter feet w ould have had 
more effect if not so oblique. Those at the head of 
the post are very effective. 

We may observe, however, that the joints between 
the straining beam and its braces are not of the best 
kind, and tend to bruise both the straining beam and 
the truss beam above it. 

St Paul's, Fig. SQ. The roof of St Paul's, Covent Garden, 

Covent designed by Mr Hardwick, and constructed by Mr 
Garden. Wa » hot j,' 17g6 . 

A A, Tie-beam spanning 50 feet 2 inches 16. 12 
BB, Queen posts, - - 9 X 8 

C, Straining beam, - - 10x8 

D, King post (14 at the joggle), • 9X8 


EE, Struts, 

FF, Auxiliary rafters (at bottom), 
HH, Principal rafter (at bottom), 
g g , Studs supporting the rafter. 


7j£ O.ipcnhy. 



The trusses are about 10 feet 6 inches apart, 
and the dotted lines in the middle compartment 
show the manner in which the roof is framed under 
the cupola. 

This roof far excels the original one put up by 
Inigo Jones. One of its trusses contains lp8 feel 
of timber. One of the old i oof had 278, but had 
many inactive timbers, and others ill disposed 
The internal truss FCF is admirably contrived for sup- 
porting the exterior rafters, w ithout any pressure on 
the far projecting ends of the tie-beam. The former 
roof had bent them greatly, so as to appear ungrace- 
ful. (See Note KK.) 

We think that the camber (six inches) of tho 
tie-beam is rather hurtful ; because by settling, the 
beam lengthens ; and this must be accompanied by 
a considerable sinking of the roof. This will appear 
by calculation. (See Note LL.) 

Fig. 40. Plate LIII. the roof of Birmingham theatre, Hiriiiinql.av 
constructed by Mr Geo. Saunders. The span is 80 Tlicaire. 
feet clear, and the trusses arc 10 feet apart. 


A, Is an oak corbel, 

B, Inner plate, 

C, Wnll Plate, 

1), Pole plate, 

E, Tie beam, 

F, Straining beam 

G, Oak king post (in the shaft), 

H, Oak queen post (in the shaft), 

I, Principal rafters, 

K, Common ditto, 

L, Principal braces, 

M, Common ditto, 

N, Purlins, 

Q, Straining sill, 

S, Ridge piece, 


9 X 5 
9 X 9 

8 X 5j 
7 X 5 

15 X 15 
12 X • 9 

9 X 9 
7X9 
9X9 
4 X 

9 and 6x9 
6x9 
7 X 5 
5.1 X 9 


This roof is a fine specimen of British carpentry, 
and is one of the boldest and lightest roofs in Eu- 
rope. The straining sdl Q, gives a firm abutment to 
the principal braces, and the space between the posts 
is 19 J feet wide, affording roomy workshops for the 
carpenters and other workmen connected with a 
theatre. The contrivance for taking double hold of 
the wall, which is very thin, is excellent. There is 
also added a beam (marked R), bolted down to the 
tie-beams. The intention of this was to prevent the 
total failure of so bold a trussing, if any of the tic- 
beams should fail at the end by rot. 

“ Akin to this roof is fig. 41. Plate LIII. the roof 
of Drury-Lane theatre, 80 feet 3 inches in the clear, Tlicatir. 
and the trusses 1 5 feet apart, constructed by Edward 


Grey Saunders. 

A, Beams, 

B, Rafters, 

10 by 

7 X 

C, King posts, 

v J2 X 
■ \.5X 

D, Struts, 

F, Purlins, 


G, Pole plates, 

- 5X5 

H, Gutter plates framed into the beams, 12 x 6 
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Carpentry. I, Common rafters, - - 5 x 4 

K, Tie-beam to the main truss, * 15x12 

L, Posts to ditto, - - 15x12 

M, Principal braces to ditto, 14 and 12x12 

N, Struts, - - 8 X 12 

1 P, Straining beams, - 12 X 12 

The main beams are trussed in the middle space 
with oak trusses 5 inches square. This was neces- 
sary for its width of 32 feet, occupied by the car- 
penters, painters, Ac. The great space between the 
trusses afford good store rooms, dressing rooms, Ac. 

It is probable that this roof has not its equal in 
the world for lightness, stiffness, and strength. The 
main truss is so judiciously framed, that each of them 
• will safely hear a load of 300 tons ; so it is not like- 
ly that they will ever be quarter loaded. The divi- 
sion of the whole into three parts makes the exterior 
roofings very light. The strains are admirably kept 
from the walls, and the walls are even firmly bound 
together by the roof. They also take off the dead 
weight from the main truss one third. 

Kem.uto. T ’he intelligent reader will perceive that all these 

roots are on one principle, depending on a truss of 
three pieces and a straight tie-beam. This is indeed 
the grout principle of a truss, and is a step beyond 
the roof with two rafters and a king post. It admits 
of much greater variety of forms, and of greater ex- 
tent. We may see, that even the middle part may 
be earned to any space, and yet be flat at top; for 
the truss-hcam may be supported in the middle by 
an inverted king post (of timber, not iron), carried 
by iron or wooden ties from its extremities : and 
the same ties may carry the horizontal tie-beam K ; 
for till K he torn aMiuder, or M, M, and P be crip- 
pled, nothing can fail. 

The roof of St Martin's church in the Fields is 
constructed on good principles, anti every piece pro- 
perly disposed. But although its span does not ex- 
ceed 40 feet, from column to column, it contains more 
timber in a truss than there is in one of Drury-Lane 
theatre. Tito roof of the chapel at Greenwich, that 
of St Paul's, Coven t- Garden, that of Birmingham, 
and that of Drury-Lane theatres, form a series gra- 
dually more perfect. Such specimens afford excel- 
lent. lessons to the artists. We therefore account 
them a useful present to the public. 

1'ioVct by There is a very ingenious project offered to the 
Mr Niclio'l- public by Mr P. Nicholson. (Carpenter's Assistant, 
*m. p. fi8.) He proposes iron rods for king posts, queen 

posts, and all other situations where beams perform 
the office of ties. This is in prosecution of the no- 
tions which we published in the article Roof of the 
Encydopadin . He receives the feet of the braces 
and struts in a socket very well connected with the . 
foot of his iron king post; and he secures the 
feet of his queen posts from being pushed inwards 
by interposing a straining sill. He does not even 
mortise the foot of his principal rafter into the end 
of the tie-beam, but sets it in a socket like a shoe, 
at the end of an iron bar, which is bolted into the 

_____________ 


tie-beam a good way back.* All the parts are form- Cai penny, 
ed and disposed with the precision of a person 
thoroughly acquainted with the subject; and we 
have not the .smallest doubt of the success of the 
project, and the complete security and durability of 
hi s roofs. We abound in iron, but we must send 
abroad for building timber. This is therefore a 
valuable project ; at the same time, however, let us 
not over-rate its value. Iron is but about 12 times 
stronger than red fir, and is more than ] 2 times hea- 
vier ; nor is it cheaper, weight for weight, or strength 
for strength. 

Our illustrations and examples have been chiefly 
taken from roofs, because they are the most familiar 
instances of the difficult problems of the art. Wc 
could have wished for more room even on this sub- 
ject. The construction of dome roofs has been (we 
think) mistaken, and the difficulty is much less than 
is imagined. We mean in respect of strength; for 
we grant that the obliquity of the joints, and a 
general intricacy, increases the trouble of work- 
manship exceedingly. Wooden bridges form ano- Wooden 
thcr class equally difficult, and important ; but Bridges, 
our limits are already overpassed, and will not ad- 
mit them. The principle on which they should 
all be constructed, without exception, is that of a 
truss, avoiding all lateral bearings on any of the tim- 
bers. In the application of this principle, we must 
farther remark, that the angles of our truss should 
be as acute as possible ; therefore we should make it 
of as few and of as long pieces as we can, taking 
care to prevent the bending of the truss beams by 
bridles, which embrace them, but without pressing 
them to either side. When the truss consists of 
many pieces, the angles are very obtuse ; and the 
thrusts increase nearly in the duplicate proportion of 
the number of angles. 

With respect to the frames of carpentry which Framing of 
occur in engines and great machines, the varieties are £ reat levers# 
such that it would require a volume to treat of them 
properly. The principles are already laid down ; and 
if the reader be really interested in the study, he will 
engage in it with seriousness, and cannot fail of being 
instructed. We recommend to his consideration, 
as a specimen of what may be done in this way, the 
working beam of Hornblower's steam engine. (See 
Steam-Engine, in the Encydopmlia.) When the 
beam must act by chains hung from the upper end 
of arcli heads, the framing there given seems very 
scientifically constructed; at the same time, we 
think that a strap of wrought iron, reaching the 
whole length of the upper bar (see the figure^, 
would be vastly preferable to those partial plates 
which the engineer has put there, for the bolts will 
soon work loose. 

But when arches are not necessary, the form em- 
ployed by Mr Watt is vastly preferable, both for sim- 
plicity and for strength. It consists of a simple beam 
AB (fig. 42, Plate L1II.), having the gudgeon C on 
the upper side. The two piston rods arc attached to 
wrought iron joints A and B. Two strong struts 


* See figures 40, 41, 42, Plate LIL, and Mr Nicholson's work, p. 68, where these figures are particu- 
T arly described. 

/ 
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('.trjMiitiy. DC, EC rest on the upper side of the gudgeon, and 
v’airy an iron string ADEB, consisting of three 
pieces, connected with the struts by proper joints of 
wrought iron. A more minute description is not 
needed for a clear conception of the principle. No 
part of this is exposed to a cross strain ; even the 
beam AB might be sawed through at the middle. 
The iron string is the only part which is stretched ; 
for AC, DC, EC, BC, are all in a state of corapres- 
sion. We have made the angles equal, that all may 
be as great as possible, and the pressure on the 
struts and strings a minimum. Mr Watt makes 
them much lower, as A<faB, or Af%B. But this is 
for economy, because the strength is almost iusupe? 
ruble. It might be made with wooden strings; 
but the workmanship of the joints would more than 
compensate the cheapness of the materials. 

We offer this article to the public with deference, 
and we hope for an indulgent reception of our essay 
on a subject which is in a manner new, and w’ould 
require much study. We have bestowed our chief 
attention on the strength of the construction, be- 
cause it is here that persons of the profession have 
the most scanty information. We beg them not to 
consider our observations as too refined, and that 
they will study them with care. One principle runs 
through the whole ; and when that is clearly con- 
ceived and familiar to the mind, we venture to say 
that the practitioner will find it of easy application, 
and that he will improve every performance by a 
continual reference to it.” 

IV. Notes. 

A A. P. 6&J. This rule may be somewhat more 
accurately expressed in these words : From the 
point at which any three forces meet and balance 
each other, draw a line in the actual direction of 
any one of them, and from the extremity of this line 
draw two others, parallel to the directions of the 
other two forces respectively ; then supposing the 
pieces affording these two forces to be produced in- 
definitely at their remoter ends, either of them which 
is cut by one of the two lines will be compressed, 
and act as a brace, and either of them which is not 
cut will be stretched, and act as a tie. 

BB. P. 630. It is however difficult to imagine 
how the beam DA can furnish a force lA, to prevent 
the force A / from carrying the beam BA towards 
H, when DA only affords a repulsive abutment. The 
true resolution of the force AE is found by consider- 
ing the intersection of GE with Ae, which are the 
directions of the separate forces composing it; these 
lines meeting in a point a little above r, we may call 
their intersection r ♦; then in the triangle AEr*, the 
side A r* will represent the pressure on the mitred 
joint, and r*E the pressure on the s beam IID; and 
the former being again resolved into AG and Gr*, 
we have ultimately AG and Gr* + r*E 3 = GE =3 
AF, for the horizontal and vertical forces, however 
they may be modified by intermediate combinations. 

CC, P. 631. The reasoning contained in this 
and some of the subsequent articles may serve as an 
approximation to the truth in many cases of com- 
mon occurrence; but the supposition, on which it is 


founded, is by no means generally admissible as af- Carpentry. 

fording a result mathematically accurate : for in 

reality, the distribution of the weight of a roof over 

the whole extent of the rafters, or the concentration 

of the whole weight in the point where they meet, 

is far from being an indifferent alternative, cither 1 

with respect to the magnitude of the thrusts, or to the 

proper directions of the abutments or joints. In the 

case here discussed, where there is no king post, it 

is clear that the centre of gravity of the whole roof 

must be much nearer to the middle of the figure than 

the angular point, and that consequently the weights, 

supported by the two walls, will be very different 

from those which would be supported, if the whole 

load were placed at the summit : although, where 

there is a heavy king post, supporting also, us it 

ought to do, about half the weight of the tie beam, 

with its floors or cieling, the case will approach much 

nearer to the supposition here assumed. 

Etor a common light roof, without a king post, the 
calcination or construction is very simple. When 
two rafters only meet at the summit, they mu^t 
support each other by a horizontal thrust (see Arl . 

Bridge, Prop. Y) : and this thrust, acting on each 
rafter as a lever, of which the lower end is the ful * 
crum, must be equivalent to the weight, acting at 
the horizontal distance of the centre of gravity fron* 
the fulcrum, which is a quarter of the whole span ; 
consequently the thrust must be to the weight as a 
quarter of the span to the height, and the compound 
oblique thrust on the abutment will be represented 
by the hypotenuse of the triangle of which those 
lines are the sides : so that if we had a roof of the 
same height, and of half the breadth, the direction 
of its rafters would exactly represent the actual di- 
rection of the compound thrust on the end of the 
tie beam, and would consequently indicate the pro- 
per form for the abutment of the given structure. 

But in the case of the unequal rafters represented 
in the figure, the determination becomes more com- 
plicated, and we must first find the direction of the 
mutual thrust of the rafters, which must evidently be 
such, that the perpendiculars falling on it from each 
end of the tie beam may be in the inverse propor- 
tion of the motive powers of the weights of the raft- 
ers, that is, of the products of those weights into the 
horizontal distances of the centres of gravity from 
the respective fulcrums, or into the segments of the 
tie beam made by a vertical line passing through the 
summit, which are proportional to these distance* , 
and if we produce the base of the triangle, and find 
in it a point, of which the distance is to die length 
of the tic beam, as the smaller product to the diffe- 
rence of the products, a line drawn from the sum- 
mit to this point will show the true direction of the 
thrust ; and its magnitude may then be readily de- 
termined, by dividing either of the products by the 
respective perpendicular falling on this line. 

Where, however, there is a king post supporting 
a heavy tie beam, it is necessary to determine the 
centre of gravity of the half roof, together with this 
addition ; and the distance of the ccntVc of gravity 
from the middle will then be to the half span ^as th e 
weight of one of the rafters with its load isuTRte w. 4 
weight of the whole roof, including the tie beam and " v 
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Carpentry, deling ; and if we erect a perpendicular passing 
’ through the centre of gravity thus found, and equal 
to the height, the oblique thrust on tne abutment 
will be in the direction of the line joining the upper 
end of this perpendicular and the end of the tie 
beam. 

DD. P. 634. In order to obtain a distinct idea of 
the operation of the forces concerned in this expe- 
riment, we must have recourse to Proposition C of 
this article, and substitute in the formula for the 


M 


deflection d zz at *J --tank 
10 / 


■ (?f ;>-».* 


= *-**-- = » yi = 1,900,000 pounds, the specific 


1 

' 840 


gravity of fir being .56 % f = G720, and e = 6, the 
middle of the pillar being considered as the fixed 

point : we then find = 1*427, which is the 

length of an arc of 81° 45°, and the tangent becomes 

fl.p, whence we have d =r -i- x 4.2 X 6-9 ■= .0345, 
840 

or somewhat more than the thirtieth of an inch : 
consequently the strength must have been reduced 
in the proportion of 1.207 to 1. (Art. 11 nine; E, Prop. 
E.) Hut, considering how near the arc thus deter- 
mined approaches to a quadrant, it is obvious that 
any slight variations of the quantities concerned in 
the calculation must have greatly affected the mag- 
nitude of the tangent: so that the loss of strength 
m«y easily have been considerably greater than 
tin's, as it appears to have been found in the ex- 
pnrirnent. It would however scarcely have been 
expected that such a pillar, however supported, could 
withstand the pressure of 90 hundred weight, since 
Emerson informs us that the cohesive strength of a 
pillar of fir an inch in diameter is only about 35 : 
but supposing the facts correct, the coincidence tends 
to show the near approach to equality of the forces 
of cohesion and lateral adhesion, as explained in the 
Introduction to this article. 

EE. P. 635. A similar remark of the author has al- 
u-iuly been noticed in the article Bridge, at the end 
of the fifth section. In the form in which it is here ex- 
pressed, it becomes still more objectionable : for 
with whatever part of a circular abutment a ruitrr 
equal to the radius may be brought into contact, it 
is very plain that its opposite end can never be either 
higher or lower thun the original centre of curva- 
ture : and even if the curvature were made twice as 
great, so that the rafter might be equal to the din-, 
meter of the circle, it would be necessary that the 
lower end should slide upwards on the abutment as 
much as the upper end fell, in order to preserve the 
contact ; and there woqjd obviously be no force in 
the structure capable of producing such a change as 
this. Any general curvature of the joint must there- 
fore be totally useless ; but a judicious workman will 
make it somewhat looser below' than above, when 
thero is anv probability that the rafters will sink, 
taking care however to avoid all bearing too near the 
surface, lest it should splinter ; and for these reasons 


combined, making the end a little prominent some- Carpentry, 
what above the middle of the surface which rests on ' 
the abutment. 

With this precaution, the direction of the joint 
between a rafter and a tie beam ought to be made 
precisely perpendicular to the true thrust of the 
rafter, determined as already explained (Note CC) : 
for in the first place, unless we trust either to the 
friction or to straps, the bearing canuot be more 
nearly horizontal than this, without danger of the 
rafters sliding outwards ; and in the second place, if 
we made it more nearly vertical, wc should lessen 
the vertical pressure on the end of the tie beam, im- 
mediately beyond the joint ; a pressure which gives 
firmness to the wood, by pressing its fibres more 
closely together, and increasing their lateral adhe- 
sion or rather internal friction. If however the tie 
beam were not deep enough to receive the whole of 
the rafter so terminated, without too great a reduc- 
tion of its depth, it would be proper to make the 
joint a little flatter, or more horizontal, and to re- 
strain the end from sliding upwards by an iron strap 
fixed in a proper direction. We should preserve the 
end of the rafter as little diminished ii\ breadth a* 
possible, when the tie beam is wide enough to re- 
ceive it ; a moderate thickness, left on each side of 
the mortise in the tie beam, being sufficient to as- 
sist in securing the connexion of the ends of the 
beam with the intermediate parts. 

EE. P. 63.5. The doctrine of the initial ejjjality of 
the resistances to compression and extension, as 
stated in the article Bridge, enables us to demon- 
strate that the transverse strength can never exceed 
one sixth of that which would be derived from the 
resistance of all the fibres, cooperating at the dis- 
tance of the whole depth from a fixed fulcrum, and 
acting with the weaker of the two powers appro- 
priate to the body. It is true that the results of 
some direct experiments seem to favour the opinion 
that the cohesive power is the weaker ; but where 
the flexure is already considerable, it is probable 
that this circumstance materially diminishes the 
primitive power of resisting compression, so that the 
principles, on which the calculation proceeds, arc by 
no means strictly applicable to the case of a bar so 
broken. 

GG P. 636. There seems to be a little confusion 
in the idea of the possibility of altering the nature 
of the action of the fibres of a beam by altering the 
place of the gudgeon in this manner : hut the author 
has very properly abstained from making any prac- 
tical application of the supposed modification thus 
introduced. With respect to the strength required 
for scarfing or joggling, it may be observed, that the 
whole of the compressed fibres of the concave side 
may be considered as abutting against the whole of 
the extended fibres on the convex side; and this 
abutment is equally divided throughout the length 
of the beam : so that if the scarfings or joggles in 
the whole length of the arm of a lever, taken to- 
gether, arc as strong as one half of the depth of the 
lever, exerting half its powers, from the inequality 
of tension, there will be no danger of the failing of 
these joints ; and from this principle it will be easy 
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Cnpmtiy to determine the depth to which the joints ought to 
A II. . extind in any particular case. Hence also we may 
C.i i >iri . uni i fcrg tand how a beam may become so short as to 
^*^*~*~ be incapable of transverse fracture in its whole ex- 
tent : for the lateral adhesion between the different 
fibres of wood is generally far inferior to the longi- 
tudinal strength of the fibres ; and if, for example, 
it were only, one fourth as great, a beam less than 
twice us Jong .is it is deep would separate, if urged 
in the middle by a transverse force, into two strata, 
from its incapacity of affording sufficient abutment, 
before its longitudinal fibres would give way. 

HH. I\ 638. If the bolts were sufficiently nu- 
merous, and sufficiently firm, so as to produce a 
great degree of adhesion or of friction between the 
parts, this joint might be made almost as strong as 
the entire beam, since there is nothing to prevent 
the co-operation of each side with the other through- 
out its extent : but much of the strength w ould be 
lost if the bolts became loose, even in an inconsider- 
able degree. 

II, P. tUs. The author has reasoned upon the 
direction of straps, as if it were universally necessary 
to economize their immediate strength only, without 
regard to the effect produced on the tightness of the 
joint: but it may happen that the principal purpose 
of the strap will be answered by its pressing the raf- 
ter finely upon the beam, and this effect may be pro- 

"$ _ 


duced by a certain deviation from the horizontal po- Carpentry 
sition, with but little diminution of the strength of the II. . 
strap : a deviation which has also the advantage oi \ Ca * ir j* J 
allowing the strap to embrace the whole of the bean), Y 
without weakening it by driving a bolt through it. 

We must not however endanger the crippling of the 
end of the beam, and the straps represented in fig. 

38. may be allowed to be souiew'hat too erect. 

KK. P.642. It docs not appear to be desirable 
that the ends of the rafters should he supported with- 
out any pressure on the ends of the beams, since 
these ends would bear a small weight without any 
danger of bending, and would thus lessen the pres- 
sure on the king post. 

LL. P. 642. The half length being 25 feet, 
and the camber 6 inches, the excess of the oblique 
length will he 625.25 — 25, or of a foot, that 
is, yty of an inch, which is all that the beam would 
appear to lengthen in sinking ; nor would the set- 
tling of the roof be more “ considerable” than about 
a quarter of an inch. But there seems to he no ad- 
vantage in this deviation of the tie beam from the 
rectilinear direction ; and the idea, which appears to 
be entertained by some workmen, that a bent beam 
partakes of the nature of an arch, is one of the 
many mischievous fallacies, which ir is the business of 
the mathematical theory of Carpentry to dispel. 

(o. u.) 


CASIRI (Michael), a very learned Orientalist, 
of the sect of Syrian Christians called Maronitcs, 
was bom at Tripoli in Syria in the year 17 JO. As 
the sect of Maronitcs were subject to the Pope, Ca- 
siri came to study at Rome, and entered into holy 
orders in 1734. In the following year he proceeded 
to Syria to assist at a Synod of the Maronitcs. He 
returned to Rome in 1758, and for ten years there- 
after taught the brethren of his convent to read 
Arabic, Syriac, and Chaldaic, giving lectures also in 
Philosophy and Theology. In 1748 he passed into 
Spain, upon the invitation of Ilavugo, Confessor to 
Ferdinand VI., and was by his means employed in 
the Iloyal Library at Madrid. In 174.9 he was 
named a member of the Royal Academy of History ; 
in 1756, he was appointed Interpreter of Rustem 
Language* to the King ; and soon thereafter joint 
Librarian of the Escurial, with a rOyal pension of 
200 piastres, besides the ordinary emoluments of the 
office. In 1763 he became principal Librarian, a 
situation which he appears to have held till his death 
in 17J)1* ( Biographic Universelle.) 

The only work which entitles Casiri’s name to be 
recorded among the benefactors of Literature is his 
celebrated Catalogue of the Arabic Manuscripts 
preserved in the Library of which he was Keeper. 
This rare and curious work, entitled Bibliotheca 
A rabico- Hispana Escurialensis , was published in 
two volumes, folio, at Madrid, the first volume 
in 1760 , and the second ten years thereafter. Mr 
Gibbon expresses himself “ happy in possessing a 
copy of this splendid and interesting work,'’ which 
constitutes, indeed, one of the most valuable contri- 


butions that modern Europe has yet furnished to- 
wards the illustration of Eastern literature. By 
means of it, the literary treasures of the Escurial 
Library, the richest perhaps in Europe in the works 
of Arabic writers, are in a manner shared with the 
learned of other countries ; thus affording an exam- 
ple, which it were to be wished, all other countries 
possessing similar treasures would imitate. The ju- 
dicious manner in which it is compiled lenders it a 
sort of digest of the attainments of the Saracens 
in science and literature during the most Houri>hing 
eras of their Empire. Its contents as Mr Baringtou 
observes, “ may indeed, under some of its heads, 
principally regard Spain ; but they will, however, be 
found adequately to represent the general standard 
of learning, in its full extent and character, whether 
at Cordova or Fez, .at Cairo or at Bagdad.” (Lite- 
rary History of the Middle Ages, p. 652.) 

The manuscripts described amount to above eigh- 
teen hundred, and arc classed in the following 
order: Grammar, Rhetoric, Poetry, Philology and 
Miscellanies, Lexicons, Philosophy, Politics, Medi- 
cine, Natural History, Jurisprudence, Theology, 
Geography, and History. The two last classes, 
with a copious Index, occupy the whole of the se- 
cond volume. As a system of Bibliography , this ar- 
rangement of classes could not jSe allowed to be very 
perfect or scientific ; but it was not the learned au- 
thor’s object .to exhibit any such system ; though 
some French Bibliographers seem to viefo his classi- 
fication in that light, and express no small degr ee of 
wonder, that an Ecclesiastic, in the country orTB5 v. ^ 
Inquisition, should place so many classes before that 
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\ Cfifriri of Theology , which in their syltems generally hold# 
cilte ^ le P^ nc0, The tJ *le cac ‘h Manuscript is 
given in the original Arabic, with a Latin transla- 
~ v tio n , t u ul its age and author, when thesr are known, 
f Ure pointocLout ; but this is not alf; the title and 
descriptitm of the work is frequently followed with 
extracts, als\> in Arabic and Latin, by which some 
of the most furious or peculiar features of the piece 
are brought before the reader ; thereby supplying 
the want of the original, as well to those who could 
read it if accessible, as to those who could not read 
it though at hand. The learned author has also col- 
lected various interesting and authentic particulars 
of Saracenic Biography, and corrects some pre- 
valent errors regarding the lives of these w'riters. 
We have noticed an error of this kind, in our ac- 
count, derived from Casiri, of the celebrated Ara- 
bian Philosopher Aliiazen, given in the first vo- 
lume of this Supplement. 

In the preface, which is of considerable length, 
Casiri gives a general view of his labours, and com- 
memorates the assistance which he received from 
the Government and from the Learned. Rich as the 
Kscurial is in Arabic Manuscripts, its present stores 
are small, compared to what they once were ; for 
Casiri mentions that, by a fire which happened in 
Ifi70, more than three thousand of these interesting 
pieces were consumed. They who have not access 
to tin’s valuable work, which is indeed but rarely! 
to be met with, will find a full view of its contents, 
with some critical comments, in the First Appendix 
to Harris’s Philological Inquiries , and in the Se- 
cond Appendix to Barington's Literary History of 
the Middle Ages. The latter writer closes his re* 
view by stating it as his opinion, that the Arabian 
lifeiaturc, though it greatly outshone ours during 
the same period, has experienced upon the whole 
too much prodigality of praise. This may perhaps 
be true; but this writer has tailed, as abler writers 
likewise have, to furnish a sound and thorough esti- 
mate of the attainments and services to which the 
Arabians are fairly entitled to lay claim in regard 
to the culture and advancement of learning. The 
erudition of Gibbon, vast and varied us it. was, 
did not nearly embrace all that was necessary to 
a full appreciation of this portion of literary his- 
tory. His general view may be just, his criticisms 
penetrating and comprehensive ; but he was ignorant 
of the language, and of some branches of science, 
without a proficiency in which, such an estimate could 
not be drawn up with any pretensions cither to cri- 

* - tical or philosophical accuracy. He who attempts, 

with requisite endowments, to supply that great de- 
sideratum — a literary history of the Saracens during 
the flourishing periods of their literature, will find 
the work of Casiri an invaluable assistant in such an 
undertaking* 

Definition. CASTE. By this term is here distinguished the 
classification and distribution of the members of a 
community into certain classes or orders, for the 
performance of certain functions, with the enjoyment 
of certain privileges, or the endurance of certain 
burthens ; and the establishment of hereditary per- 
manence in these orders, the son being ordained to 
perform the functions, to enjoy the privileges, or 
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sustain the burthens of the father, and to marry only C«nte. 
in his own tribe, without mixture of the classes, in 
regular succession, through all ages. / 

The term Caste is borrowed from the Portuguese. Origin of 
It was the term applied by that people, who first of lhe 
the European nations formed establishments in India, 
to the classes which they found established upon this 
principle among the inhabitants of that portion of 
the globe ; and from them, as it was from their inter- 
course that the rest of the nations of modern Eu- 
rope first derived their familiarity with the manners 
and institutions of the people of India, the term 
made its way, and was established in the other lan- 
guages of Europe. 

The institution itself appears in the early ages of 
society to have been very extensively introduced. 

In regard to the ancient Egyptians, the fact is This insfc- 
universally and familiarly known. The President de tution wid* 
Goguct, who, with singular industry, and no ordinary *1 diffused, 
judgment and sagacity, explored the remains of an- 
cient times, comprehends a great body of history in 
a few' words. “ We may farther observe/' say9 he, 

“ that, in the Assyrian empire, the people were dis 
tributed into a certain number of tribes, and that 
professions were hereditary ; that is to say, children 
w ere not permitted to quit their father’s occupation, 
and embrace another. We know' not the time nor 
th$ author of this institution, which, from the high- . 

antiquity, prevailed over almost all Asia, as wel* 
as in several other countries." It is not necessary 
here to surcharge the reader with* the authorities 
ivhich he quotes. The passage itself (P. i. B. i, 

Ch. i. Art. 3.J will be consulted by all who dis- 
trust the legitimacy of his inference, or desire to 
prosecute the inquiry. 

It is stated in the common histories of Greece, 
that Cecrops distributed into four hereditary classes, 
or tribes, all the inhabitants of Attica. And we are 
informed by Plutarch, in his Life of Theseus, that 
by this prince, the class of priests, and that of no- 
bles, in other words the magistrates or military lead- 
ers, were united into one : whence the society was 
composed of three classes; I. The sacerdotal, legis- 
lating, and ruling class ; 2. The class of husband- 
men ; and, 3. The class of tradesmen. “ To the no- 
bility,” says the illustrious biographer, “ he commit- 
ted the choice of magistrates, the teaching and dis- 
pensing of the laws, and the interpretation of all 
holy and religious tilings ; the whole city, as to all 
other matters, being as rt were reduced to an exact 
equality ; the nobles excelling the rest iu honour, the 
husbandmen in profit, and the artificers in number. 

And Theseus was the first who, as Aristotle says, out 
of an inclination to popular government, parted with 
the regal power ; which Homer also appears to at- 
test, in bis catalogue of the ships, wJrere he gives 
the name of People to the Athenians alone.” There 
is a passage near the beginning of Plato’s Timteus, 
which, though in a work of fancy, is not without 
some weight, as evidence either of conclusions 
which were drawn by men of research, or of tradi- 
tions which were current among the people. In this 
passage, not only is it asserted, that, in the primeval 
state of the inhabitants of Attica, they resembled 
the Egyptians in the division into hereditary classes . 
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Cute, and professions; but a very accurate description is of this particular people. He knew also that they Casie. 
~ given of those classes, five in number; viz* 1. The were divided into four principal classes. With re-’ 

class of priests; 2. The class of handicrafts ; 3. The gard to the matters of detail* however, his words 

class of shepherds and hunters; 4. The class of bear internal evidence that cither his informal ' m had 

ploughmen ; 5. The military class, llgurov psv ro ruiv been vague and inaccurate, or that his recollection 

itgsuv yivog, nno nuv a>.\uv yjugig /x«ra hi had become so. # 

ram ro rw Ar t fM*gywv, on xaO' auro sxag ov, aXXw hi ax From a dissertation of Mr Joinviile, /on the reli- 
em/M/ttryfAmv, hngtagysr ro rt reuv vofissuv xai rm Ongturuv gion and manners of the people of Ct^lon, {A si at. 
ro rt rojv ytwgyw xai on ro gsayt/Mv ytvog , aero navrw Researches , vii. 430.) we find that there i* sufficient 

ruv ytvuv xtyuigia/imv, oi ; adtv aXXo -tXjjv ra c rtgi ro\ -jo- evidence to prove the existence of a similar institu- 

Xg/xcp vvo ra vo/ia rrgofitraydn fiO.av. tion, anciently, among the Buddhists of (V\ Ion ; and 

We fire informed by Aristotle, that the people of by consequence to infer it, among the other Build- 

Crete were divided into castes, after the rnunner of hists, spread over so large a portion of Asia, 

the Egyptians, by the laws of Minos. Ko/xs hi a u/v After this evidence of the general diffuMuu of tin* 
abt viujli rar avou yvugi/uv rag rtgj -t o\traag <pi>.ooo<pa^ institution of castes, in the rude age> of the world* 

<m-, in ha hingr,d)ai yoigig xrxra ytvn rtjv koaiv, y.rtt ro rs especially in Asia, there is a temptation, from the 

fjuayt,aov trtgov avat, xai ro ytugyxv tv Aiyvxry rt yag following passage of Herodotus, (Lib. 1. cap. 101.) 

6 ya rov rgwrov rarov tn xai vw ra rt rrtgi rr,v Kgnrfy. to infer its existence among the Modes, at the com- 

Ta fitv av *rtg/ A lyvnrov, Stouiggiog, wt fair/, aroj vo(j*udsrr r mencement of the monarchy. Mr/ ht JU r,hjuv rrr^r 

tsavrog' M/vio hi ra rrtgi Polit. vii. 1. ytvta, llxtai, llagnray.r,',oi> Art^airoi, li Ann, M r/y,, m 

It is worthy of observation, that certain vestiges There is nothing in the passage which serves to ii\ 

at least of that ancient institution me A ill visible in the meaning of the word yivta ; and the nanus, it :s 

Egypt. 11 La distinction par families," says General plain, are words of the ancient Median language. 

Reynior (J)c l' Egypt e, p. 5b), “ se retrouve encore But we know that the Maya were the priests; and 

dans les villes : IV xercise des arts et metiers est he- hence there is reason to conclude, that the other 

reditairc : le tils unite les precedes de son pere, et words also are names of classes and profcsHon* ; in 

rie les perfectionne pas.” other words, ol hereditary castes. 

We have a remarkable passage to prove, that. The institution of castes may he traced in places 
among the ancient Persians, the same division into with which we are more intimately connect < d. Mr 

castes existed which now has place among the Ilin- Millar, to whom the world is indebted for almost the 

clous. In the Zcndavcsta , as translated by M. Anque- first lessons which it received, in tracing the facts of 

til Duperron, it is said : “ Ormusd declared, There history up to the general laws of the human mind, 

arc three measures (literally weights, /. c. tests, rules) has called our attention to the fact, that in the an- 

of conduct, four states, and five places of dignity, cient condition of our Saxon ancestors, they were 

The states are, that of the priest; that of the sol- divided into four great classes : 1. The artificers and 

diet*; that of the husbandman, the source of riches ; tradesmen; 2. the husbandmen; 3. those who tx- 

and that of the artisan or labourer/’ — “ We are told,” ercised the honourable profession of arms ; ami, 1. 

says Sir John Malcolm (Hist, of Persia, i. 205), the clergy. Mr Millar adds, (Hist. /7ni» of th, 

“ that Jcmshecd divided his subjects into four classes, English Gov. B. i. ch. ii.) “ From the natiir.il 

and that he allotted to each a separate and fixed sta- course of things, it should seem, that, in every coon 

tion in life ; which seems to imply that the condition try, where religion has had so much influence as to 

of the ancient Persians was like that of the modern introduce a great body of ecclesiastics, the people, 

Hindoos; and that the extraordinary institution of upon the first advances made in agriculture and in 

cast, which now exists in India, was once known in manufactures, are usually distributed into the same 
Persia.” Sir John proceeds to state some reasons number of classes or orders. This distribution is ac- 

whicli induce him to doubt the reality of the fact; in cordingly to be found, not only in all the European 

not one of which, however, there is a particle of nations, formed upon the ruins of the Roman Ern- 
weight. pin; ; but, in other ages, and in very distant parts of 

Sir John quotes, and translates for us a passage the globe. The ancient inhabitants of Egypt arc 

from Strabo, which asserts that a similar institution said to have been diyideu into the clergy, ihe mill- 

existed in Iberia. “ Four kinds or classes of people tary people, the husbandmen, and the artificers. Tin 

inhabited that country. From what they consider establishment of the four great ra.sYc.v, in the country 

the first class, they appoint their kings according to of Indo&lnn, is precisely of the same nature." 
nearness of kindred and seniority ; these administer Human nature is very uniform in the phenomena 
justice, and head their armies; The second is of which it exhibits. The new world display s a slrik- 
priests, who take charge of their political rights with ing resemblance to the old. The same stage of su- 
respcct to their neighbours ; The third of soldiers ciety presents nearly the same results. There is 
anil husbandmen : The fourth of the people in go- reason to conclude, that something which resembled 
ncral, who are slaves of the king, and perform every the institution of castes existed among the ancient 
menial office." This accdunt of the distinctions of inhabitants of Peru and Mexico. The Count Carli, 
the castes is evidently incorrect, and by a man who the celebrated author of the Lettres America ines, 
was not well informed. The fact of the Iberians when treating (Lett. xiii. and xiv.) of the laws of the 

being distributed in a remarkable and uncommon Peruvians says : “ Les citoyens furent distributes cn 

manner, he knew ; otherwise there would huve been classes ou tribus. * * * II n’etoit'pas permis, ni par 

ro occasion to single out the fact, in the description marriage, ni par changenient d'habitation, de con- 
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Caste, tondre une classc avec 1'autre : car la loi defendoit 
'do se marier duns une autre fumillc que cellc d’ou 
l’on s/wtoit. \ * * * N’oublions pas . , soin qu’oa 
avoit wjcation des cnfans. C’tftoit toujours le 
pert* qui* v elpvoit son fils. LVdueation eonsistoit a 
apprendre alx enfans roturiers It* metier quo chaquc 
pere de l'n " z exer^oit," &c. We are informed by 

Clavigero (hist, of Mexico , 13. iv. § that “ tile 
sons in general learned the trades of their fathers, 
and embraced their professions ; thus they perpe- 
tuated the arts in families, to the advantage of the 
state/’ 

Such is the extent to which this institution has 
existed on the surface of the globe. We shall next 
endeavour to ascertain the state and condition of the 
human mind, to which it may be considered as owing 
its origin. 

Oiigin, an«l The lowest and rudest state in which the human 
Cause* of race are found to exist, may, in a certain general 
the Wnlo way, be described as the hunter vState. That of the 
this I mm l *P* 1 und is the next stage in the progress toward 

t J0 | u * the advantages of civilized life. The agricultural 
state succeeds; when men begin to cultivate the 
ground for the means of subsistence, and experience 
the benefit of fixed habitations. 

.So long as they continue in the condition of hun- 
ters or of shepherds, the division of labour is un- 
known, and all the multitude of blessings which it 
brings. Every family is itself the author of all the 
simple accommodations which it knows. The tent 
or hovel, the waggon or cart, is constructed by the 
men ; the coarse garment is spun and even woven 
by the women. 

In this situation of things, the accommodations 
with which it is possible for human beings to supply 
themselves are few and imperfect; and life is a scene 
of privation. 

When population has so far multiplied as to ren- 
der the produce of flocks and herds insufficient for 
the means of subsistence, and the cultivation of the 
land has become necessary, the inconveniences aris- 
ing from the want of the division of labour becomes 
still more sensible and oppressive. The labours of 
the field .ire neglected while the family are engaged at 
the loom, or repelling the incursions of an enemy. 
The accommodations of lodging, of clothing, of taste, 
and fancy, are wretchedly supplied, when the busi- 
ness of extracting the means of subsistence from the 
soil, exacts the greater part of their time and attention. 

The progress, however, of human improvement, 
though not necessarily, is commonly, m point of 
fact, at least in the more uncultivated ages, exceed- 
ingly slow. Men continue to suffer under the in- 
conveniences which their present condition imposes 
upon them, complaining of their miseries, but unable 
to form a clear conception of the means of exemp- 
tion, and doubtful of all the remedies which are 
pointed out to their attention, in the mean time, 
as the human mind is essentially progressive, and, 
unless in very extraordinary circumstances, never 
fails to make progression, the uneasiness which is 
felt under the inconveniences of a state to which 
the mind has become superior, and above which 
it is rising higher and higher every day, is conti- 
nually increasing ; and at last rises to such a height 
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that some change is unavoidable ; and the society 
are prepared to welcome the most plausible of the >a 
schemes which are proposed tx> them. 

The grand steps which are made in improving the 
condition of mankind, though essentially the result 
of a progression in the minds of the society taken as 
a whole, are commonly the immediate suggestion of 
some one individual, ^or small number of individuals, 
whose conception of the necessity of a change, and 
of the means of relief, is more clear and determi- 
nate than that of the rest of the community. 

In the earliest stages, when the human mind is 
weak and prone to superstition, the individuals who 
project the great improvements in the state of so- 
ciety, endeavour to accelerate the consent of the 
people, and overcome their reluctance to innovation, 
by giving to their projects the character of a divine 
revelation and command. The first legislators of 
almost every country, we find to have represented 
themselves as depositaries of the divine will, and en- 
trusted with a revelation from heaven. 

If wc take the Hindoos ns a model, the people di- 
vided into castes with whom our acquaintance is the 
most complete, we shall conclude, that some indivi- 
dual, wise enough to perceive the cause of the in- 
conveniences under which men suffer while the divi- 
sion of labour is unknown, and placed in circum- 
stances which enabled him to clothe himself with a 
divine authority, overcame in most places the reluc- 
tance of the people to so great a change of their 
manners and habits, and accelerated the date of 
their improvement, by persuading them that the di- 
vine power, or divine powers, now commanded them 
to be divided into classes for the performance of 
certain offices. * 

In the caily stages of society, however, the wants 
of men arc few ; and the ideas of the legislator him- 
self are incapable of extending to a great variety of 
cases. In such periods, the power of superstition is 
always exceedingly great. Unacquainted with the 
laws of nature, and exposed to the most dreadful vi- 
cissitudcs, which they are altogether unable to fore- 
see, human life appears to men in that situation to 
hang altogether upon invisible powers. The human 
mind is incessantly occupied with conjectures re- 
specting what those unknown powers will produce, 
and with tormenting apprehensions that tliey will 
produce evil rather than good. The persons who, 
in this state of things, are skilful enough to create a 
persuasion that they are better acquainted than 
others with the will of these powers, more especially 
if accompanied with a persuasion that they havt an 
influence over that will, and can turn it more or less 
whichever way they please, become an object of 
supreme regard. Nothing can be done without 
them. They arc the .most important class in the 
community. When society is first divided into 
classes, for the sake of the division of labour, the 
priests, therefore, are always a separate class, and 
always in the place of highest distinction. 

After the evils to which men in the rude state of 
society conceive themselves liable from the unknown 
and invisible authors of physical ^events, the evils to 
which they are liable from the incursion* of hostfe*- . 
men, appear the next in paagnitude. While the in- ' 
\ H 
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v Caste. stitutions of society are imperfect, and the human 
mind is weak, these evils are very great, and present 
a terrific picture to an imagination perpetually haunted 
with fear. In the rude ages of society, therefore, 
the soldier is always a character of great importance. 
He is the barrier against those evils which rank next 
in order after the evils against which the priest aft 
fords relief. When classes are first formed, the mi- 
litary are, therefore, always a separate class, and 
i next in rank and veneration to the class of the 
priests. It is remarkable, that the rank aud conse- 
quence of both classes are founded upon fear. It 
is also remarkable, though a natural consequence, 
that, in all ages, they are most apt to be venerated 
by the most timid persons,— -the most timid sex, for 
example ; over whose imagination the priest and the 
soldier have a proverbial sway. It is farther observ- 
able, and a necessary consequence, that as the fears 
with respect to invisible powers, and with respect to 
the incursions of hostile men, gradually decline as 
society advances, and have less and less effect upon 
the imaginations even of those who are most apt to be 
governed by the passion of fear, so the respect for 
the castes of priest and soldier are destined to sink 
in relative importance, as the institutions of society 
are improved, and the human mind becomes strong. 

After provision is made, in that early stage of 
society which we are endeavouring to describe, 
against the tiyo classes of fears against which the 
priest and the soldier hold up their respective shields, 
the care of subsistence is the object of greatest im- 
portance. A class of husbandmen, therefore, is a 
necessary and never failing institution, and, in the 
scale of rank and consequence, this order follows 
immediately after the sacerdotal and the military 
castes. 

Beside the means of subsistence, other accommo- 
dations are required. But, at first, very few are so 
much as known, and, by consequence, very few are 
demanded. One class of the community are, there- 
fore, supposed to be sufficient for the supply of all 
other wants, and the performance of all other ser- 
vices. 

It is obvious, that reflection upon the laws of hu- 
man nature would lead us to draw a picture, nearly 
the same with this, if we were called upon to de- 
scribe the state of society, at the time when the di- 
vision of labour is first introduced, even if we had no 
specific facts to direct our inquiries. In a remark- 
able passage in Plato, in his second book De Be* 
publka , he ascribes the origin of political association 
and laws, to the benefits which were sought for by 
the division of labour. T/ywrow woX/;, ty Sfiat, 
rvyyum tfx uv t xaro;, ex oc'jra£%f}e f aXXa nra XX«v 
tv&tw. As men cannot be supplied with accommo- 
dations in any tolerable degr.ee, but by the division 
of labour and employments, one man producing one 
thing, another another, and every man getting what 
he wants, by exchange with other men, an associa- 
tion of a certain number of men is necessary for well 
being ; and hence society and laws. In exact co- 
incidence with the deduction which we have present- 
ed above, he says, that the simplest form of a society 
..i/jld consist of four or five orders of men. AXXa 
i +tv ye xa/ {xsyi&i *5 ^ rwpri; rrufctf- 
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Kwr), divrspa rg/rtj stFfyrot rm rmrm, . . , Caste. 

. . . E/tj o’av i) yt amyKOLtwrurn rroXtg tx nrlaguv rj mfle 
avSgcuv. The coincidence is very ntfariy p'nnnlete 
between the speculation and the pracV : cc,;' between 
what is in this manner inferred, and wrat is record- 
ed of ancient nations, and witnessed among the Hin- 
dus. \ 

Under all the difficulties under which, especially 
in rude ages, human society, and the human mind, 
make progress, small arc the steps which can be 
taken at once. When professions were separated, 
and the vast benefits derived from the separation be- 
gan to be felt, the human mind was not sufficiently 
strong to perceive, that there was no danger whatso - 
ever that they should ever again be combined arm 
confounded. No ; it was imagined to be another 
grand effort of the same wisdom which had made the 
separation, to take care of its permanence, and to 
make provision for securing the benefits of it through 
all ages. With this view it was thought necessary 
to ordain and sanction, by divine authority, that the 
son should follow the profession of the father, and Ln 
subject to the severest punishment if he engaged in 
any other occupation. To secure also, in each pro- 
fession, the due succession of sons to fathers, it wa- 
necessary that marriage should be strictly regulated ; 
and the method which obviously enough suggested 
itself for that purpose was, that the members of each 
class, male and female, should be compelled, under 
the severest penalties, to marry only among them- 
selves, and never, by intermarriage, to ruin and con- 
found the separate castes. 

So far the am, at any rate, was good. The be- 
nefit of the whole society was the object which all 
these regulations were accounted useful to promote, 
and no degradation of any of the classes was either 
intended by any of these enactments, or necessary 
for the ends which they were destined to serve. 

Tlie degradation of one set of the castes, in com- 
parison with another, was the result of an after- 
thought, and in the pursuit of ends of a different de- 
scription. When one of the castes, as that of the 
priests, or the soldiers, found itself possessed of an 
influence over the minds of the rest, of the communi- 
ty, such, that it could establish certain points of be- 
lief in its own favour, it was never long before it avail- 
ed itself of that advantage, and pushed it to the ut- 
most. If it could inspire the belief that it was more 
noble, worthy of higher privileges, and greater 
honour, than the rest of the community, it never 
failed to get this point established as an incontro- 
vertible right, not the result of the men will of the 
community, but of an absolute law of nature, or even 
a revelation and command from God. 

As every elevation of one class implies a corre- 
spondent degradation of another, and as there is no 
end to the elevation which one class will aim at, 
there is no end to the degradation which will be im- 
posed upon another, if the state of the human mind 
is sufficiently weak to give to one class an unbound- 
ed influence over the belief of another. How na- 
turally this extreme degradation is grafted upon the 
institution of castes, will immediately appear. 

As we derive our most minute and practical ac- 
quaintance with the shape into which society is 

7 
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CMte. moulded by the establishment of castes, from our in- 
tercourse with the Hindus, the particulars which are 
OHhe In- at this ^lay exhibited in Hindustan, and provided for 
ii! a naricii ^ afford the most certain means of ac- 

lai. '* V quiring pn&jsc and specific ideas concerning this 
remarkable institution. 

According] to the sacred Jaw book, entitled the 
“ Ordinance J of Menu f the Creator, “ that the hu- 
man race might be multiplied, caused the Brahmen, 
the Cshatriya, the Vaisya, and the Sudra (so named 
from tlie Scripture , protection , % vealth, and labour), 
to proceed from his mouth, his arm, his thigh, and 
his foot.” “ For the sake of preserving this universe, 
the Being, supremely glorious, allotted separate du- 
ties to those who sprung respectively from his mouth, 
his arm, his thigh, and his foot. To Brahmens he 
assigned the duties of reading the Veda, of teaching 
it, of sacrificing, of assisting others to sacrifice, of 
giving alms, if they be rich, and, if indigent, of re- 
ceiving gifts : To defend the people, to give alms, to 
sacrifice, to read the Veda, to shun the allurements 
of sensual gratification, are, in a few words, the du- 
ties of a Cshatriya : To keep herds of cattle, to be- 
stow' largesses, to sacrifice, to read the scripture, to 
carry on trade, to lend at interest, and to cultivate 
lq**d> are prescribed or permitted to a Vaisya : One 
principal duty the Supreme Huler assigns to a Su- 
dra, namely, to serve the before-mentioned classes, 
without depreciating their worth.” 

Such is the employment of the castes ; and 6uch 
the authority whence it is derived. The next great 
peculiarity is, the degree of elevation which one set 
of the castes was enabled to usurp, and the corre- 
spondent degradation of the others. 

Piusts. 1. The Brahmens, or the priests. “ Since the 
Brahmen sprung from the most excellent part,*' says 
the same divine code, immediately quoted, “ since 
he was the first bom, and since he possesses the 
Veda, he is, by right, the chief of this whole cre- 
ation. Him the Being, who exists of himself, pro- 
duced in the beginning from his own mouth, that, 
having performed holy rites, he might present cla- 
rified butter to the gods, and cakes of rice to the 
progenitors of mankind for the preservation of this 
world. What created being then can surpass Him, 
with whose mouth the gods of the firmament con- 
tinually feast on clarified butter, and the manes of 
ancestors on hallowed cakes ? Of created things, the 
most excellent are those which are animated; of the 
animated, those which subsist by intelligence; of 
the intelligent, mankind ; and of men, the sacerdotal 
class. When a Brahmen springs to light, he is born 
above the world, the chief of all creatures. What- 
ever exists in the universe, is all, in effect, the wealth 
of the Brahmen ; since the Brahmen is entitled to 
it all by his primogeniture and eminence of birth.” . 

As the Brahman exclusively, or at least to a su- 
preme dogree, engrosses the regard and favour of 
the Deity, so lie is entitled to the worship and ado- 
ration of mortals. Kings themselves, and the most 
exalted of men, arc infinitely inferior to the meanest 
of the Brahmens. “ Let the king,” we again quote 
the ordinances of Menu, “ having risen at early 
dawn, respectfully attend to Bruhmens learned in 
the three Vedas, &c, • . • and by their decision, let 
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him abide. Constantly must he show respect to Cast *• 
Brahmens, who have grown old, who know the 
scriptures, who are pure.” “ The king must ap- 
point seven or eight ministers, &c To one learn- 

ed Brahmen, distinguished among them all, let the 
king impart his momentous counsel. To him, with 
full confidence, let him entrust all his transactions; 
and with him, having taken his final resolution, let 
him begin all his measures.” “ Let him not, although 
in the greatest distress, provoke Brahmens to anger, 
by whom Brahma, the all-devouring fire* was creat- 
ed, the sea with waters not drinkable, and the moon 
with its wane and increase. What prince would 
gain wealth by oppressing those, who, if angry, 
could frame other worlds, and agents of worlds, could 
give being to new gods and mortals? What men, 
desirous of life, would injure those by the aid of 
whom* worlds and gods perpetually subsist; those 
who are rich* in the knowledge of the Veda? A 
Brahmen, whether learned or ignorant, is a power- 
ful divinity; even as fire, is a powerful divinity, 
whether consecrated or popular. Thus, though 
Brahmens employ themselves in all sorts of mean 
occupations, they must invariably be honoured ; for 
they are something transcendently divine.” 

The least disrespect to one of the sacred order, is 
the most atrocious of crimes. “ For contumelious 
language to a Brahmen,” says the code of Menu, 

11 a Sudra must have an iron style, ten fingers long, 
thru6t red-hot into bis mouth ; and for offering to 
give instruction to priests, hot oil must be poured 
into his mouth and ears.” 

The laws give to the Brahmens the most remark- 
able advantages, over the other classes of the com- 
munity. Neither the person, nor so much as the 
property of the Brahmen, can ever be touched, in 
awarding punishment for the most atrocious crimes. 

“ Never ahull the king,” says one of the ordinances 
of Menu, “ slay a Brahmen, though convicted of all 
possible crimes; let him b&nish the offender from 
his realm, but with all his property secure, and his 
body unhurt.” This privileged order was entirely 
exempt from taxes. One of the most important of 
all duties is to bestow wealth upon the Brahmens, 
by incessant gifts and donations. 

2. The Cshatriyas, or the military caste. Though ju ] ll(Uy 
the Brahmeus look down upon this class, they arc 
looked up to by all the rest of the classes, with a 
prostrate veneration, inferior only to that with which 

the Brahmens are regarded. The difference of rank 
in India, is not a mere ceremonial distinction. The 
advantages which are conferred by it, or the injures 
endured, are immense; and to the suffering party 
unspeakably degrading. Any infringement, even of 
the external marks of the nbjectness of the degraded 
party, is punished as a heinous crime. “ If a man 
of an inferior caste,” says Halhed’s Gentoo Code , 

« proudly affecting an equality with a person of su- 
perior cast, should speak at the same time with him, 
the magistrate in that case shall punish him to the 
extent of his abilities.” It is unnecessary, under 
this head, to enter into details, which would occupy 
a disproportionate space. 

3. The Vaisyas, the agricultural and coromerci fll^ g; 
class. It is still less necessary to multiply particu-TiT 
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Jars under this head. When the two extremes are of cast es, the institution, unless where it happens to Cast* 

1 sufficiently explained, what modifications of respect be early broken up, docs not rest here. The distri- 
or disrespect belong to the intermediate stages, may bution of the members of the comnuuiity info four 
be easily infmed. ** classes only, and the appropriation of iheii/fitfrvict 

4*. As much as the Brahman is nn object of in- to four species of employment, though a great step Inconlr- 
tense veneration, so much is the Sudra an object of in improvement at the time they wei 2 instituted, 
contempt, and even of abhorrence, to the other must have become productive of mar y inconveni- < J] l * J ^|- fom 
classes of his countrymen. The business of the ences, as thewant* of society rnultipliecf. Tlie hare n, ls jn*iitu. 
Sudras is servile labour; and their degradation in- necessaries of life, with a tew of its rudest acommo- turn as So- 
hunnin. The most abject and grovelling submission dations, arc all the means of gratification which it CKt - v a< *“ 
is imposed upon them as a religious duty, enforced affords, 1 or is capable of affording to mankind. As v,II,ceb ' 
by the most dreadful punishments. They are so the desires of mankind, however, speedily extend 
completely deprived of an equal share in the ad- beyond such narrow limits, a struggle must have 
vantages of the social union, that few of those ad- early ensued between the fir*t principles of human 
vantages are reserved to thorn. The classes above nature, and those of the political establishment, 
them are restrained from injuring thorn, even in the And this was not the only evil to which, under 
case of the greatest, crimes, by punishments fur this primary institution, society was exposed. The 
slighter, than those which arc appointed for injuries different castes were strictly commanded to marry 
done to the superior classes. The crimes which with those exclusively of their own class and pro- 
thoy commit, are punished with much heavier in- tension ; and the mixture of the classes by the 
Dictions than equal crimes committed by individuals union of the sexes, was guarded against by the most 
of dm classes above them. Neither their persons sanguinary laws. This, however, was a result which 
nor their labour is free. “ A man of the servile laws wi re not sufficiently powerful to prevent. Ir- 
caste,” says the sacred ordinance of Menu, “ who- regularities occurred, and children were born who 
tlier bought or unbought, a Brahmen maj* compel to belonged to no caste, and for whom there was no 
perform servile duty ; because such a man was creat- occupation. A more calamitous event could not tijl 
cd by the Self-existent for the purpose of serving upon human society. Unholy and infamous on ac- 
Brahmens.” count of that violation of the sacred law to which. 

According to the principles of the same code, the they owed their unwelcome birth, those wretched 
Sudra was excluded from the benefits of property, outcasts had no resource for subsistence, except 
“ No collection of wealth must bo made by a Su- two; either the bounty of the regular classes, to 
drn, even though he has power, since a servile man whom they were objects of contempt ’and abhorrence, 
who has amassed riches gives pain even to Brail- not of sympathy, or the plunder of those classes by 
mens/’ " A Brahmen may seize without hesitation, whom they were oppressed; a resource to which 
the goods of his Sudra slave ; for as that slave can they would betake themselves with all the ingenuity 
have no property, his master may take his goods.” of necessitous, and all the ferocity of injured men. 

The degradation of the wretched Sudra extends When a class of this description became mum - 
nol only to every thing in this life, but even to roli- rous, they must have filled society with the greatest 
gion, and the prospec t of future happiness. “ Let disorders. The nature of the case would have 
not a Brahmen,” says the above code, “ give advice, drawn the philosophical mind to this conclusion, had 
nor what remains from his tabic, nor clarified butter, no testimony existed. It so happens, however, that 
of which part has been offered, nor let him give this is one of the few facts in the ancient history of the 
spiritual counsel to such a man, nor inform him of Hindus, which can be ascertained from their records, 
the legal expiation for his sin; surely he who cle- In the preface to that compilation of the Hindu Laxvs, 
dares the law to a servile man, and he who instructs which was translated oy Mr Halhcd, it is stated 
him in the mode of expiating sin, sinks with that that, after a succession of good kings who secured 
very man into the hell named ^Asamvrita.” Not obedience to the laws, and under whom the people 
only arc the Sudras not allowed to read any of the enjoyed felicity, came a monarch, evil and corrupt, 
sacred books; but, “ If/’ says the Gctifoo Code, u a under whom the iatvs were violated, the mixture of 
man of the Sooder reads the Beids of the Shaster, the classes was perpetrated, and a now and impious 
or the Pooran, to a Brahman, a Chehterco, or a race were produced. The Brahmens put this wick- 
Bico” (Halhed's mode of spelling the names of the ed king to death ; and, by an effect of miraculous 
four castes), “ then the magistrate shall heat some pow’er, created a successor, endowed with the most 
hitter oil, and pour it into the aforesaid Sooder’s excellent qualities. Nevertheless the kingdom did 
mouth; and if a Sooder listens to the Beids of the not prosper, by reason of the Burren Sunker (so 
Shaster, then the oil, heated as before, shall be pour- were the impure and irregular brood denominated) ; 

*:d into his ears, and arzecz and wax shall be melted and it required all the wisdom of this sage and vir- 
together, and the orifice of his cars shall he stopped tuous king "to devise a remedy. He resolved to form 
up therewith. If a Sooder gets by heart the Beids a classification of the mixed race; and to assign 
of the Sinister, the magistrate shall put him to death, them occupations. This accordingly w'as the com- 
Jfa Soodcr gives much and frequent molestation to inencement of arts and manufactures. The Burren 
a Brahman, the magistrate shall put him to death.” Sunker became all manner of artisans and handi- 
1 roni this specimen of particulars, a judgment may crafts. Of the classes into which they were distri- 
formed with regard to the rest. buted, one was appointed to the weaving of cloth, 

Though this is the primary and original fmmution another to works in iron, and so in all other cases ; 
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till the subdivisions of the face were exhausted, and sion of labour, and the practice of new arts,as tnven* C4sle» 
the wants ol f the community were provided for. tion may suggest them, or the multiplying desires of 
Anioi]g the 'Hindus, thirty-six castes 01 the impure an improving society may create the demand. Since 
race nr< enumerated, all inferior in rank and privi- it is obviously impossible that all these things can be 
leges evert jo the Sudra. lo proceed farther in the foreseen, it is abundantly certain, that the institution 
detail, won;d be inconvenient and useless. By this of any fixed number of arts and trades is exactly an 
supplements to the institution of the four primary institution for preventing the progression of mankind, 
castes, two great evils were remedied at once ; the This deduction appears to be conclusive ; and, if 
increasing wants of an improving society were sup- there were no other argument, affords a complete 
plied, and a class of men, who had been the pest of answer to the question respecting the utility of 
the community, were converted to its service. castes. 

The only remaining inquiry with respect to the Even in the trades and arts which are known and 
instil ill ion of castes, which seems appropriate to provided for at the time of the institution, it is by no 

1I1N place, is that of its utility or inutility as a part means certain, that this fixed order of the persons 

of the social establishment. who are to practise them is a contrivance well adapt- 

A few words, wc think, will suffice, to convey ed for carrying these arts themselves, whether largo 
clear and determinate ideas upon this subject. in number or small, to their highest state of perfeo- 

it is the distinction of man’s nature, that he is a tion. It by no means follows, that a man will do 

progressive being. It by thi* grand characteristic any thing better than any other man because his 
that he is separated so widely from the inferior ani- father did it before him. To establish a caste for 
muls. When found in circumstances and situations any particular art or profession, is giving a sort of 
in which the benefits of progression seem not to have monopoly to that particular description of men. It 
been reaped, he is raised but a slight degree above is a wide monopoly, to be sure ; but as far as the 
the condition of some of the more perfect of the appropriation of the art to one class is calculated to 
inferior animah. His peculiarity is, that he is sus- have any effects, they must so far be such as it is of 
ceptible of progression ; and unless when he is placed the nat ure of a monopoly to produce, and hence un- 
in circumstances which impose extraordinary re- favourable to the progress of the avt. The way 
Mraints upon the principles of his nature, docs inva- which presents itself to the reasoning mind, a 9 that 
nahly and inocsvintly make progress, liven when which is best calculated for improving every branch 
he originates in a state little above that of the infe- of human industry or skill, is to open, as widely as 
rior animals he rises, and gradually ascends from possible, the doors to competition ; not to exclude 
one stage to another, till his elevation above all the any man, of whatever origin, who may appear to 
other inhabitants of this globe is immense ; nor is have an ( xtraordinury genius for any particular thing, 
there any limit which our knowledge permits us to but allow him, through competition, to reap the re- 
iet, to his final attainments and felicity. In what- ward of his superiority, and hence to feel all the 
over state the other animals originate, in that same,* motives that can prompt him to excel. The re- 
state they remain through all ages ; and seem alto- quirements of one generation are not transmitted to 
get her incapable of improvement. another more surely when they are transmitted from 

In regard to man, therefore, considered as a class father to son, than when they are transmitted in the 
of beings, or an order of existence ; every thing is to way of promiscuous instruction. Nor does it neces- 
be considered as beneficently important, in propor- sarily, or even commonly, happen, that the learner 
tion as it favours his progression ; every thing is to he gets more careful instruction from his father, than 
considered as mischievously important, in proportion he would from a man who is not his father ; or, that 
as it obstructs and impedes that progression. he himself is more intent in his application, and care- 

It is by this grand test of all that, is good and evil ful to learn, because it is his father who instructs 
in hum, in institutions, that we shall endeavour to him. 

estimate the effects of the establishment of castes. In the sciences and the fine arts, the power of cx- 

We shall not here adduce the elevation of one set celling in which depends upon rare combinations of 
of the classes, and the correspondent degradation of circumstances, to limit the number of Competitors, 
another, obviously the cause of infinite evil ; because and shut up the field from all but the members of a 
it. may be with justice maintained,* that this horrid particular tribe, is obviously a powerful expedient 
elevation, and equally horrid depression, are not for diminishing the chance of progression. In regard 
c.ssential parts of the institution of caste, but arise to literature and knowledge the case is clear and deci- 
from other causes, and may, in fact, bo separated sive. To confine the prosecution of it to a particular 
from that institution. tribe, is to insure a perpetuity of ignorance and misery 

First of all, it is evident, that at the time when the to the human race. It will be decidedly the interest 
number of castes and professions is established, unless of the knowing class to maintain as much ignorance 
it could be foreseen what arc all the species of ope- as possible among the rest of the community, that 
rations or arts, by which the desires of man, in all they may be able the more easily to turn and wind 
their possible varieties, arc capable of being grati- them conformable to their own purposes; and, for 
tied; and what are all the poshible divisions of labour that end, to study, not real knowledge, not the 
from which any good can arise ; the appointment of means of making mankind wiser and happier, but the 
fixed, unalterable castes and professions, must oppose means of deluding and imposing upon them ; the arts 
an irresistible barrier to human advancement in of imposture. With this clear and incontrovertible 
these two grand instruments of progression, the divi- inference, how exactly does the histbrical fac^ coi 
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Cart** respond ? How truly and faithfully have the Brail • will be found in the considerations which we have 
mens acted up to dial rule ? They have made it a already urged upon the subject ; and we doubt not, 
law revealed from heaven to keep the great bulk of that we may safely intrust the decision jto thejudg- 
the Community in ignorance* And what branch of ment of the reader. ' (p. *\) 

knowledge have they ever studied but the science CASTI (Giambattista), an Italian^Voct, was 
of delusion? There is first their theology; a mass horn of humble parents, in the year 1721. at Monte- 
of absurd fictions to chain the imagination of ig- fiascone, a small town in the States of the Church, 
norant and foolish men. And then there is astro* It was there, too, that his studies commenced, in 
logy, which concludes the circle of all their studies, which he made such rapid progress, that he was ap- 
and may be justly styled the “ Second Part of the pointed, in early youth, Professor of Greek and La- 
Act of Imposture ; M even their mathematics, in tin, in an academy of his native town,— -an employ- 
which they made some little progress, being studied merit which peculiarly directed his attention to Clasn- 
in no other shape than as a part of the business of cal Poetry and Literature. He soon, however, quit- 
astrology. ted this obscure .situation, and repaired to Home, in 

Another circumstance appears to merit no slight search of more noble examples of emulation, and a 
regard* The institution of castes is calculated to higher recompence of public esteem than his birth- 
multiply the evils, so dreadful in magnitude, which place afforded him. His learning, acuteness, and 
are apt to arise from the principles of population, agreeable disposition recommended him to the 
and is opposed to the measures which are calculated notice and friendship of the most eminent individuals 
to lessen or prevent them. The evils which are apt of that capital. He was admitted a Member of the 
to be produced by an occasional superabundance of Academy Degli Arcadia and it is believed he might 
people in any one of the departments of industry easily have risen from a Canonship in the Cathedral 
and subsistence, are exceedingly diminished, when of Montefiascone, which he had already obtained, to 
the greatest possible facility is given to the supernu- the enjoyment of much higher church benefices, hud 
merary individuals, of distributing themselves through such been the chief objects of his ambition. But 
all the other departments of industry and subsistence, his love of freedom, and his restless inclination for 
And these evils, it is obvious, arc all raised to the travelling (which appears to have been characteris- 
greatest height when the possibility of that distribu- tic of all the literary men of Italy), interfered with 
lion is taken away ; and individuals, in whatsoever de- his ecclesiastical preferment. IJe gladly accept - 
gree superabundant, are still confined to their own cd the invitation of Prince Kosenberg (tutor to 
department. As this is a topic, the elucidation of the Grand Duke Leopold), with whom lie had be- 
which is easy to carry on, we shall content ourselves come acquainted at Florence, to accompany him to 
with the bare hint which has thus been given, and Vienna, where he was presented to the Emperor 
leave the dcvelopement to the reflections of the Joseph. After this introduction, he visited almost 
reader. all the capitals of Europe, from Petersburgh to Lis- 

It may be added, as a supplement to what was bon, and from Constantinople to Stockholm, direct- 
said about the obstruction which, by the institution ing his particular attention to the manners and civil 
of castes, is given to progression, not only in the institutions of the various countries through which 
division of labour arid the multiplication of arts, but he passed. On his return to Vienna, he was ap- 
even in perfecting the arts which are known and pointed Poeta Cesario, or Poet Laureate, in the room 
practised, that the strict confinement of one tribe of of MctaStasio, a situation which he held till some 
men to one tribe of operations must have a strong time after the death of the Emperor Leopold, when 
tendency to create a habit of routine, and hence an he resigned it, and retired to Florence in 1796. 
aversion to all innovation ; a disposition to ac- During two years residence in that city, lie com- 
quiesce in what has constantly been done, as if it were posed a great number of his works. At the end of 
that which ought to be constantly done ; and hence that period, he went to live in Paris ; and, though 
to deaden that activity of mind frhich is on the alert now far advanced in life, neither his habitual gaiety 
to catch at every chance of improvement, — that ad- nor ardour of literary composition were in any de- 
miruble temper, on which the greatest rapidity in the gree abated. Scarce a doy passed in which he did 
march of human amelioration essentially depends. not add something to his principal poem, Gii Animal* 
It was intended, after thus, presenting the reasons Parlanti , or write one of his poetical novels. At 
on which we conclude that the institution of castes the same time, he delighted the society with which 
h an arrangement altogether opposite to the interests lie lived by the unceasing liveliness of his conversa- 
of human nature, to have stated and answered the tion, which was rendered highly entertaining and 
reasons which have been advanced by Dr Robertson, interesting, by his knowledge of the world, and the 
in the Appendix to his Historical Disquisition Con • .'extensive opportunities he had possessed of ob&erv- 
cerning India, and very recently by the Abb6 Du- ing the manners and characters of mankind. Though, 
bois, in his Description of the Character , fyc. qf the in 1803. lie had passed the age of 82, the strength 
People of India, to prove that the institution of castes both of his mind and body still afforded the pro- 
is really beneficial. But after looking over these mise of a yet longer life; but he died daring this 
reasonings, witli a view to that answer, they have ap- year, in consequence of having caught a severe cold, 
peared to us to be so weak and insignificant, as to be m returning home at a late hour from a house where 
altogether unworthy the trouble of transcription, he had spent tire evening. Iiis funeral was attended 
f A sufficient answer to every point which they adduce, by a great concourse of French and Italians, distin- 
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Cj*H. guwhed by literary eminence, and an eloquent fune- 
ral oration wa3 pronounced on this occasion' by Co- 
rona, an Italian physician* 

The chief work of Casti is Gli Animali Parlanti , 
porma Epic > Diviso, in XX VL Cantu In 1792 and 
J 793 , the French revolution had attracted the atten- 
tion and speculations of all Europe, and had intro- 
duced comparisons between new theories of govern- 
ment and ancient institutions. The rage of innova- 
tion, and dislike of established forms, having infected 
the minds of so large a proportion of the communi- 
ty, Casti resolved to exhibit, though under an alle- 
gorical veil, what he conceived to be the predomi- 
nant feelings of the multitude, their avowed hopes, 
and secret designs. With this view, as he himself has 
expressed it in his preface, “ he contrived a grand 
apologue, divided into parts, and forming a con- 
tinued poem, in which animals being introduced as 
speakers and actors, a complete political story might 
be exhibited, exposing the defects of various politi- 
cal systems, and the absurdity of many institutions 
which had been from time to time adopted/* Near 
the commencement of this apologue, the beasts as- 
semble to choose a king, and after a good deal of in- 
trigue, and various harangues, the lion is elected, 
On his death, the folly of the lioness regent, and 
perversity of the royal cub, excite murmurs, cabals, 
and at length a successful insurrection, which is 
headed by the dog. By thus assigning to animals 
human speech and passions, the author has very hap- 
pily parodied the usual appearances and events of 
political revolutions in general ; hut often with some 
allusion to the political events of the day, to the cha- 
racters of the reigning princes of Europe, and to that 
most portentous of all revolutions, the consequences 
of which at that time occupied so large a portion of 
the thoughts of mankind. 

Accordingly, we find that in this work, Casti 
has pourtrayed and satirized the hypocrisy so often 
mixed in political pretensions — the secret ambi- 
tion of leaders, who alternately supplant and suc- 
ceed each other — the intolerance of cabals and 
parties, who proscribe all who have not ranged 
themselves under their banners, and who regard 
the maxims which happen to be then in vogue 
a9 fixed and immutable principles. He has repre- 
sented, with peculiar felicity, the democratic de- 
clamations of the dog, once so loyal, the aristo- 
cratic surliness of the bear, the simple good-nature 
of Lion I. and the caprices of his»cub Lion II. who 
is obviously intended for the late Czar of Muscovy. 
It must, however, be confessed, tha& the pleasantry 
of an apologue of twenty-six cantos, each of about 
600 lines, is too much prolonged, and the too fre- 
quent negligence of the style, with the repetition of 
trivial and obvious morals, like those at the bottom 
of the page in the English Aisops Fables, do not 
aid in sustaining the curiosity or interest. 

This work of Casti, which raised him to a very 
high rank among the modern poets of his country, 
was begun at Vienna in 1794 * His situation, how- 
ever, as poet-laureate, was unfavourable to the free- 
dom of political satire, and this obstacle to his fa- 
vourite pursuit may have been one inducement to 
his resignation of that office. After his retirement, 
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the poem was continued at Florence without interrupt C4stfc . 
tion, and completed at Paris, where it was published m 
1802 , in 8 vols. 8vo, an impression which has been / 
followed by various editions in Italy. It was translated 
into French, Spanish, and German, and we have also 
seen a 'free and abridged English version, executed 
with considerable vivacity and spirit. To most of 
the Italian editions, four apologues have been add- 
ed, but which have no relation to the subject of the 
Animali Parlanti • One of them, entitled Della Gatta 
e del Topo, written, we believe, before the author was 
poet-laureate, and published certainly after he had 
resigned that situation, is supposed to pourtray those 
sinister events which clouded the prospects of ag- 
grandizement anticipated by Joseph from his formi- 
dable league with Russia against the Turks. 

Casti having completed Ilia great work of the 
Animali Parlanti , anew directed his attentido to the 
composition and publication of poetical novels. As 
far back as the year JL778, he had written eighteen 
of these Novelle Galanti , but his poetical avocations 
at the Imperial Court had interrupted his progress ; 
and meanwhile those he had composed were surrepti- 
tiously printed, both in Italy and France, in a man- 
ner so inaccurate, and so much altered from the 
way in winch they had been originally written, 
that they could scarcely be recognised by the an- 
tliOr, as we learn from the Protesta dell Autore . 

44 Molti vi son eke senza mio permesen 
Sparser le mie noteUe, e t*han cuhgiato 
Ordine , senso, c veroi, e strife ; e opceso 
Mi fan dii' cio che nan ho maipenoato , 

Che append omai mi ri conoteo to xtesto." 

Some too, as La Della Circassa , and La Figlia 
che non ha Giudizio , which were not written by 
Casti, were added to these surreptitious publica- 
tions : 

“ Saran held c Itggiadre poeeic» 

TtiUo quel che tti vuol ; ma non eon mie " 

In these circumstances, the injured poet assidu- 
ously prepared himself to enlarge the number of his 
novels, and to collect the whole in an edition which 
might be printed under his own immediate superin- 
tendence. He was prevented, however, by his sudden . 
death ; but his novels, which, at the period of his 
decease, amounted to forty-eight, were published by 
one of his Parisian friends, in 3 vols. 8vo, 1804 , ac- 
companied by a prefatory memoir of the author. 

The practice of tale- writing, which commenced with 
the author of the Cento Novelle Antiche , and was 
brought to such perfection by Boccaccio, had pre- 
vailed in Italy for nearly 500 years before the age 
of Casti. The Italian novelists invariably copied 
from each other, and from those inexhaustible stores 
of fiction, the Fabliaux of the Trouveurs. But the 
merit of Casti does not consist in the invention of 
his stories, all of which are borrowed, but in being 
the first among his countrymen who has clothed these 
tales in a poetical garb. His Novels are founded 
cither on mythological stories, or on preceding Ita- 
lian tales. To the first class belong Aurora, L'Ori~ 
gine di Roma , Diana ed Endimione , PromUp A 
Pandora . Almost all the rest are poetical versions 
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from Boccaccio, Massuccio di Salerno, and other 
Italian novelists. The* longest, La Papessa, which is 
divided into three parts, is founded on the old story 
of Pope Joan. These talcs are much admired by 
the Itulians lor purity of language, and harmony of 
versification, and they contain many ingenious pnd 
sarcastic reflections on the hypocrisy, errors, and 
vices of men in every age and condition of life. 
They arc disfigured, however, by an unpardonable 
licentiousness, which is curried much farther than 
that of almost any of the prior novelists of Italy. 
Some of them also terminate rather flatly, and the 
octave stanza, in which they are all written, and 
which has a certain degree of heaviness, even in the 
hands of Ariosto and Bcrni, is ill adapted to the 
gaiety and levity of the lightest of all species of 
composition. One cannot mention the tales of Casti 
without being naturally led to compare them with 
♦those of Fontaine, which are founded on similar ori- 
ginals, and written in something of the same spirit. 
But, if there he more asperity and caustic raillery 
in Casti, he is infinitely inferior to the French poet 
in ease, naivete, and grace. The language in which 
he was obliged to write, whatever may be its other 
excellencies, is less expressive of playfulness than 
the French, and the octave stanza, which he unfor- 
tunately chose, is not susceptible of the buoyancy 
and lightness of Fontaine’s versification. 

The Animali Parlanti, and the Noxclle are the 
best known and most popular works of Casti ; but 
he is also author of the Poona Turiaro , a satiric 
poem, in twelve cantos, on the Court of Catherine 
II. The scene of action, however, is laid in Asia, 
and all the names are fictitious. Russia is called 
Mogollia — St Pc tersburgh, Curacora — The Em- 
press, Cattuna — the (i rand Duke Paul, afterwards 
Czar, Cajucco — OrlotF, Cuslucco— and Potemkin, 
Toto Toctabei. The first sketch of this mock-heroic 
poem was made by the author during his visit to St 
Petersburg!!, in the train of Count Kaunitz, the 
Austrian Ambassador. On his return to Vienna, 
the Emperor Joseph having manifested a desire to 
hear it read, Casti new-modelled the composition, 
struck out whatever might be likely to prove offen- 
sive to c rowned heads in general, and inserted a 
complimentary episode on the celebrated journey of 
his imperial patron into the Crimea. Notwithstand- 
ing the approbation which his poem met with from 
the Austrian court, Casli would not probably have 
published it during the life of the heroine; but nu- 
merous manuscripts of it having been circulated, 
some of them found their way to Italy, where it was 
repeatedly but very incorrectly printed, none of the 
impressions having been ever subjected to the revi- 
val of the author. 

In his capacity of poet-laureate, it was the duty of 
Casti to provide new dramatic entertainments at 
stated occasions and periods. The court and public 
of Vienna had probably grown weary, in the, course 
of half a century, of the elegant moral monotony of 
Mctastasio; and Casti, whose genius was diametrically 
opposite to that of his predecessor, could not have 
vied with him in the grand or serious opera. Fie 
thercfv/-e resolved to excite the mirth of the specta- 
tors by the revival of the Opera Jhtffu , in which he 
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obtained great success. One of his productions in Casti 
this line, entitled La Grota di Tro/unio , is intend- 
ed to ridicule the pretensions of false philosophers. v ^l? 11 
The subject of another, II Re Tcodoro in Venezia, 1 
suggested by an episode in Voltaire’s Candidr , was 
assigned to him by the Emperor himself, who is said 
to have been much entertained with the lines 

Scnsa soldi e si nza regno 

limit a com e I'csscr lie. 

A third burlesque opera, of which Cicero is the 
principal character, is founded on the plot of Cati- 
line. Here the characters of the Roman senators 
and conspirators, with the orations against Catiline, 
are so parodied as to produce something of tin* 
same effect as our mock tragedies, or the ancient 
satiric drama of the Greeks. 

On the whole, although neither the Novel nor the 
Apologue was by any means a new species of com- 
position among the Italians, yet Casti may be re- 
garded an original author, in so far as he has Iv • 
stowed a new form on the first, and has given to tin- 
second an extent which it had not yet received, as 
well as directed it to an object to which it had not 
been previously applied. (m.) 

CATOPTRICS. See the Encyclnpadia under 
that head, and Optics in this Supplement. 

CAUBUL. That extensive territory m the centre Nanus a. ,t 
of Asia, which at present compo.-es the kingdom hm pin! 
of Caubul, is formed of various and disunited por- 
tions. The basis is a large tract of mountain table l '*“ l ,u * 
land, interposed between Persia and Indostan, and 
to which the Persians have given the g« nerally re- 
ceived appellation of Afghaunistaun. To this ori- 
ginal territory, conquest has added, on the east, 

Cash nicer, with the greater part of Moultaun and 
Lahore, called commonly the Punjuub ; on the 
north, Bulkh, or Bactria; on the west, Hermit and a 
great part of Khurasan ; and, on the south, a portion 
of Sindo and Beloochistaun. Several of these pro- 
vinces are very slightly attached to the main body 
of the kingdom. Beloochistaun and Bulkh lime 
been already described; and the provinces of Moul- 
t.mn ami the Punjuub are so connected with indos- 
tan by natural bonmhinrs and physical aspect, that 
we cannot forbear refeiiing them to that country, 
notwithstanding the political events which, at pre- 
sent, sever them from i’ Our details will refer 
chiefly to the remaining provinces, which may be 
considt ied as the integral portion* of the kingdom of 
Cauhui. Under the heads of A i- chans, Cauiiul, 
and C A n i) a it Aft, in the original work, w m he found 
a summary of the very little that was known relative 
to this part of Asia. Mr Elphinstone’s excellent ac- 
count of his recent mission to Caubul, has thrown an 
entirely new light upon those regions; and will enable 
us to exhibit a much more full and satisfactory view-, 
than was before possible, of their actual condition. 

The modern Afghaunistaun was recognised by the Historj. 
ancients under the appellations of Aria, Drangiana, 

Arachosia, and Parapomisus; but these countries w*erc 
scarcely known, unless by the marches of Alexander, 
who traversed them only partially ; for, in advancing, 
he went chiefly to the north of this region, and to 
the south of it in returning. In modern times, Cau* 
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Caabul bul has shared all the revolutions which has changed 
the face of Southern Asia, In the eleventh century, 
under Mahmood of Ghuznee, it was *.ie seat of an 
Empire, which extended from the Ganges to the 
Euphrates, and from the Jaxartes to the ocean. 
This sceptre was broken by the inroad of those in- 
numerable hordes which, under Gengis and Timour, 
poured down from the interior of Tartary. Caubul 
was conquered, in 1506, by the Emperor Bauher, who 
made the city of that name his capital. This ex- 
ample was not followed by the Moguls his suc- 
cessors ; but the plains of Afghaunistaun conti- 
nued to be divided between Persia and India, 
while the mountainous tracts commonly maintain- 
ed their independence. In the beginning of the 
. last century, a tribe of Afghauns conquered Persia, 
and continued to reign over that Empire till its in- 
dependence was re-asscrted by Naudir Shauh. That 
daring Chief "not only expelled the invaders, but 
rendered Caubul, in its turn, subject to Persia, and 
carried his arms into Indostan. After the death of 
Naudir, Ahmed Shauh, the head of one of the princi- 
pal Afghaun tribes, founded the present kingdom of 
Caubul. He not only made it independent of every 
foreign power, but extended its boundaries on every 
side, twice entered Delhi, and annexed to his dominion 
several of the Indian provinces. In 1773# he was 
succeeded by his son Timour, a moderate Prince, 
who made it his chief aim to maintain tranquillity 
throughout his extensive dominions. In this object 
he with difficulty succeeded ; but a train of policy, 
so adverse to the habits and inclination of his sub- 
jects, was not calculated to make his government 
respected, and he left, in 1793, a weakened sceptre 
to his posterity. In this kingdom, the Chiefs select 
from the sons of the deceased monarch the individu- 
al whom they judge best qualified to reign. The 
choice, in this instance, fell upon Zcmaun Shauh. 
A half-brother, Mahmood, however, raised the stand- 
ard of revolt, and, after various successes, obtained 
possession of the person of Zemaun, w hom he depo- 
sed, and deprived of sight. Meantime another bro- 
ther, Shujuli, advanced a claim to the throne, which 
he made good, and was found reigning at Peshawer 
when Mr Elphinstone arrived there in 1808. Mah- 
mood, however, had escaped from prison, had raised a 
new force, w ith which he had taken Candahar, and was 
advancing upon Peshawer. The mission afterwards 
learned that he had entered that city, driving Shu- 
jah before him. A civil war then ensued, in which 
the contending parties alternately obtained posses- 
sion of the capital. Which of the two now holds 
the preeminence is not known, and is not of very 
much importance ; but it is of importance to ascer- 
tain the general statistical and political state of a 
great kingdom, which borders so closely on our east- 
ern possessions. 

Boandark 1 ?* The kingdom of Caubul is bounded on the east 
by Indostan, on the north by Toorkistaun, or Inde- 
pendent Tartary, on the west and south hy Persia. 
Its extent may be roughly stated at 600wnlesfroui 
east to west, and 550 from north to south. 

Mountains. Among the natural features of Caubul, the most 
remarkable is that portion of the great mountain 
chain of Asia, which passes along its northern fron- 
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tier. The lofty peak of Hindoo Coosh or Koh, com- 
municates its name to this range, which forms evi- 
dently a prolongation of the Hernalleh, or snowy 
chain, which divides India from the table land of 
Thibet. Hernalleh, however, extends from south- 
east to north-west, while Hindoo Cooslf runs direct- 
ly east and west. It is of stupendous height, and its 
most elevated summits clad in perpetual snow ; yet 
they do not seem altogether to equal some of those 
which tower above the plains of Nepauh The ob- 
servations made by Lieutenant Macartney, apparent- 
ly with considerable skill and attention, fixed the 
elevation of some peaks at 20,494 feet ; though the 
operation, being performed at the distance of 100 
miles, afforded too small an angle to secure rigorous 
accuracy. “ The stupendous height of these moun- 
tains ; the magnificence and variety of their lofty 
summits ; the various nations by whom thjfcy are 
seen, and who seem to be brought together by this 
common object ; and the awful and undisturbed so- 
litude, which reijgn* amid their eternal snows, fill the 
mind with admiration and astonishment, that no 
language can express.” This chain continues with 
undiminished magnitude for about 440 geographic 
miles west from Cashmeer, and then shoots into that 
elevated peak to which the name of Hindoo Coosh 
is peculiarly applied. West of this point, it becomes 
considerably lower ; and travellers from Candahar 
to Bulkh cross it without meeting any perpetual 
snow. The Greek term of Parapomisus is here com- 
monly applied to it. I# approaching the frontier of 
Persia, the mountains become of still inferior eleva- 
tion ; though branches continue to stretch west- 
ward, which may be viewed as prolongations of the 
great central chain. 

Next in magnitude to the Hindoo Coosh,. ranks 
the ridge of Solimaun. It commences a little to 
the west of Peshawer, at a very high peak, covered 
with perpetual snow, called Sufiaid Koh, and pro- 
ceeds thence, with diminishing magnitude, almost 
directly south, till it sinks into the plains of Sinde 
and Beloochistan. Only a narrow valley, through 
which the Caubul river flows, is interposed between 
it and the central range, on the opposite side of 
which begins the Beloor Taugh, extending north- 
ward as far as Cashg&r, and which may probably be 
considered as a continuation of the Solimaun. From 
these two principal ranges, a variety of others,' in 
different directions, traverse the elevated plain of 
Afghaunistan. One of the most remarkable of these 
is the Salt range, which, beginning not for from 
Suftaid Koh, runs east-south-east, crosses the Indus 
at Karrabah, or Callabaugb, and is continued to the 
banks of the Jelum. It is composed in many places 
. of solid salt, clear as crystal, and so hard that plates 
for the table are formed out of it. At Callabaugh, it 
is seen lying in large blocks, for the purpose of being 
conveyed to the countries situated up and down the 
river. In other respects, the mineralogical struc- 
ture and composition of all these ranges is entirely 
unknown. 

Of the rivers of the kingdom of Caubul, the most 
considerable by far is the Indus. This stream has Rivera, 
been proved, by recent discoveries, to have mauch 
longer course than had hitherto been apmgned to it 
4 o 
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CAubui, by modern geography. It aeem3 to have been 
traced to a mountainous track on the eastern bor- 
‘ der of Little Thibet, the same which, on its oppo- 
site side, gives rise to the Bramapoutra. Here two 
branches arj^e, near to each other, which, after wide- 
ly diverging, unite a few journies to the north-east 
of Cashmccr. Soon after their combined streams 
turn to the south, and force their way across the 
barrier of Hindoo Coosh. Here tho Indus is, for a 
long time, confined in a narrow channel between 
rocks, and after receiving the rapid river of Caubul, 
is broken into numerous whirlpools and eddies, which 
are heard to a great distance, producing a sound 
like that of a stormy sea. After passing the salt 
range at Callabaugh, the stream no longer meets 
with any obstruction, and pours its waters over the 
plain jfi various channels, which successively sepa- 
rate and reunite, till they are poured, by many 
mouths, into the Indian Ocean. Near Auch an im- 
portant accession is received from the Punjnud, 
which bears the united waters of the five great rivers 
that traverse the Punjaub ; yet all these combined 
are considerably inferior to the Indus before the 
junction. The whole course of this noble river is 
estimated at ] 350 miles. 

Among the rivers which fall into the Indus from 
the west, the principal is the* Kama, which, rising on 
the opposite side of the same peak which gives rise 
to the Oxus, rolls through the mountainous country 
of KaushkftUr, then penetrates the barrier of Hindoo 
Coosh, and pours down with tempestuous rapidity 
into the valley beneath. It here joins the river of 
Caubul, and the united stream falls into the Indus a 
little above Attok. The western part of Afghaunis- 
taun is watered by the Helmund, which rises near 
Caubul, and, alter rolling for 200 miles through 
mountainous tracks, enters n fertile plain, which, 
however, is soon crossed, and its subsequent course 
directed through a desert, when it falls, beyond 
the Afghaun frontier, into the lake of Durra or Ze- 
reng. Its whole length is about 100 miles, it re- 
ceives a considerable number of smaller streams from 
different parts of the chain of Parapomisus. Near 
Ghuznee several small streams concur in forming 
the only lake in this country, called Aubistandeh. 
Climate and The climate of Afghaunistaun exhibits the most 
Seasons. striking varieties, in consequence of the abruptness 
with which the mountain ranges often rise from the 
deep plains beneath. A few hours journey carries 
the traveller from a place where snow never falls, to 
another where it never melts. In the -plain of Jell- 
alabad, immediately beneath Suffaid Koh, persons 
are often killed by the intensity of the hot wind, 
while regions of eternal ice are towering above. At 
Caubul, the winter, if not more severe, is more steady 
than in England. The inhabitants wear woollen cloths 
and great coats of tanned sheep skin ; they often 
sleep round stones, and avoid, as much as possible, 
leaving the house till the vernal equinox brings 
milder weather. Ghuznee, from its high situation, 
suffers more from cold than any of the other cities ; 
and snow there often lies deep after the vernal equi- 
nox. In Damaun, on the contrary, a province lying 
aliftigHhc Indus, the heat is such that the inhabi- 
tants are obliged to wet their clothes before going 
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to sleep, and to keep, during tho whole night, a ves- Caubul. 
sel with water standing by the bedside. The heat is S ^ , V^ 
still more intense in the plain of Seweestaun, on the 
south western frontier; whence the Afghauns are 
accustomed to make the odd exclamation, “ O Lord, 
when thou hadst Sewoe, why needcst thou to have 
made Hell !” 

The prevailing winds in Afghaunistaun are from 
the west and south-west. The latter begins in the 
middle of summer, and blows for about a hundred 
and twenty days without intermission. This wind, 
throughout all this country, is cool, while the east 
wind is hot. The chief rain is in winter. When 
this falls in the form of snow and melts at the return 
of heat, it is of great importance to agriculture; but ' 

in the form of rain, its effect is lost, and the main 
dependence of the husbandman is then upon another 
rain, much smaller in quantity, which falls in spring. 

The monsoon that produces the great rains of India, 
is scarcely felt in Afghaunistaun ; and the latter may 
be considered in general as a dry country. 

The soil is nearly as various as tlie climate. In Scu. 
well watered plains of moderate elevation, as JYslm- 
wer and Candahar, it is exceedingly fertile, and 
produces two full crops in the year. Wheat and 
barley, the grains of Europe, are cultivated in pre- 
ference to rice and Indian corn. In the higher dis- 
tricts, only one crop can be raised in the year ; and 
in some, the grain must be sown at the end of one 
autumn, that it may ripen before another. The 
loftier part of the mountain chains is of course con- 
demned to perpetual ruggedness and sterility. On 
the other hand, in the level districts to the south, 
bordering upon Seestaun and Bclooclnstaun, exten- 
sive deserts are produced by the absence of water. 

Tim empire of desolation seems, on this side, to be 
continually spreading; the moving sand being blown 
by the south-west wind over the bordering fertile 
tracts, which it gradually covers, and converts inti* 
desert. 

The account of the animals of Afghaunistaun is Animat... 
very imperfect. Lions are rare ; tygers and leopards 
are more common ; wolves, hyaenas, foxes, and hares, 
every where abound. The agricultural labour is per- 
formed by oxen ; but a species of broad-tailed sheep 
form the riches of the pastoral tribes. Horses occur 
in considerable numbers, but not of the same excel- 
lent quality as those bred in the extensive plains 
north of Hindoo Coosh. 

The political constitution of Caubul is by no I’niitHMi 
means of that simple structure w hich is usual in Asia- Ci.nstitu 
tic monarchies. The royal power ha* been compared 
to that which was exercised by the Scottish mo- 
narchs during the feudal ages. Over the great towns, 
the country in their immediate vicinity, and the fo- 
reign dependencies, their authority is direct, and al- 
most supreme. The rest of the nation is divided 
into clans or communities, who act nearly indepen- 
dently of the sovereign, and from whom a contingent 
of troop^nd money is with difficulty levied. These 
communRies are called Oolooss. They are govern- 
ed by a Khaun, who is usually appointed by the 
King, but always out of the oldest family of the 
Oolooss. The Khaun, within his own community, 
is quite a limited monarch ; he can undertake no- 
€ 
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Caub n!. thing of importance without, the consent of the 
Jeerga, or representative assembly of the people. 
The judicial power, so far as exergise^, is also vest- 
ed in the Jeerga. The principle of private revenge, 
however, is deeply rooted in the mind of the nation, 
and an appeal to the Jeerga carries with it some de- 
gree of reproach ; being supposed to indicate, in the 
individual who has recourse to such a remedy, a want 
either of power or courage to vindicate his own 
wrongs. Even the Jeerga recognises the right of 
retaliation, by making a formal oiler to the offended 
party of delivering the criminal into his hands, that 
he may indict his own punishment, though it is un- 
derstood that he shall decline and leave the point to 
the determination of the Jeerga. Alliances are 
formed, and wars carried on by the Oolooss between 
themselves, without any concern or interference of 
the sovereign. This form of government keeps 
every part of the country in a state of tumult and 
ferment, and presents at first sight a very unfavour- 
able contrast to that undisturbed tranquillity which, 
under an absolute government, reigns over the greater 
part of the plains of India. Mr Elphinstonc, how- 
ever, through this outward aspect of rudeness and 
turbulence, saw enough to convince him of the radi- 
cal ^superiority even of this rude freedom. The 
powers of action, and, as it were, of vitality, lodged 
in each of these independent communities, enabled 
it to llourish, unaffected by the personal character 
of the sovereign, or even by the convulsions which 
subverted his throne. The succession of revolutions 
to which the kingdom has been exposed during the 
last half century, have produced effects visibly inju- 
rious on the great cities, and the districts situated 
along the high roads. But the more remote and in- 
dependent parts of the country have proceeded in 
an uninterrupted career of improvement ; cultivation 
has been extended, new aqueducts built, and various 
public establishments undertaken. 

Though the external appearance of the Afghauns 
be more uncouth than that of the Indian, they possess 
estimable qualities to which he is a stranger. A certain 
measure of reliance can be placed upon their state- 
ments of fact ; not that they can compare with Euro- 
peans in veracity, or will scruple dissimulation, when 
any great interest is to be promoted ; but they are 
far from that profound and habitual falsehood, which 
characterizes the natives of Persia and Indostnn. 
They manifest also an active spirit of curiosity, to 
which the subjects of despotism are altogether stran- 
gers. Displays of European art and machinery, 
which by Indians were noticed evidently from mere 
politeness, without any real interest, excited in 
the Afghauns the highest gratification, and an 
anxious wish to examine the processes by which they 
were performed. There exists also more purity of 
manners than is observed in other Asiatic countries. 
Polygamy, indeed, and the purchase of wives, pre- 
vails here, us over all the East. They are well 
treated, however, and often acquire an ascendancy 
m the family, from which the severity*‘of Mahome-.y- 
tan institutions seems elsewhere to exclude them. 
In the country districts, where the system of seclu- 
sion cannot be carried to sqch a rigorous extent as 
i a towns, the passim of love seems often to be felt 
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in all its ardour. Many of their popular poems re* Caubul. 
late to amorous adventures, and detail incidents not s '***t* m 
dissimilar to those which form the subject of similar / 
compositions in Europe. It is said to be not un- / 
common for a young man to set out for India, or 
some other foreign country, with a view of earning 
the purchase money of the female of whom he has 
become enamoured. This price being usually con- 
siderable, the procuring of an Afghaun wife is at- 
tended with difficulty, and men arrive often at the 
age of forty, before they are able to collect a sum 
sufficient. This has led to a very peculiar mode of 
penal infliction. The fine imposed, on conviction of 
any crime, is levied in young women, to be given 
as wives to the injured person or his friends. Mur- 
der is twelve young women ; severe mutilation, six ; 
and so on, diminishing for smaller offences. 

Hospitality is a virtue for which the nation is emi- 
nently distinguished. Not only a stranger, but the 
bitterest enemy, beneath the roof of an Afghaun, is 
in perfect security. Usage has. even established, 
that any individual, who enters his house, and places 
himself in the posture of a supplicant, shall receive 
the boon which he thus craves. Yet, with this even 
romantic courtesy and humanity, are combined al- 
most universally the habits of plunder and rtibbery. 

The extent of these practices varies among different 
tribes ; and in those placed under the immediate eye 
of the Sovereign they arc much restrained; but 
scarcely any tribes are wholly exempted. Instances 
have occurred in which an Afghaun has received a 
stranger with all the rightB of hospitality, and' after- 
wards, meeting him in the open country, has robbed 
him. The sanpe person, it is supposed, who would 
plunder a cloak from a traveller who had one, would 
give a cloak to one who had none. From these cir- 
cumstances, it is conceived, that no European, carry- 
ing property along with him, could, with any degree 
of safety, travel through Afghaunistaun. Nothing 
except absolute poverty could afford him any chance 
of security. 

The Afghaun nobles reside almost entirely at court. - 
They maintain a considerable state; but do not 
move with that crowded and not ay attendance which 
forms the delight of the Indian great mad. In their 
comparatively small retinue, order and silence are 
strictly observed ; so that they are alighted, and 
often entered, before their approach is announced. 

Even those whose fortunes are most ample, do not 
display the magnificence usual among the Persian 
nobility. In an entertainment, to which the British 
mission were invited, the dishes, consisting of all 
kinds of roasted, boiled, and baked meats, were dyed 
of various colours, and profusely ornamented with gold 
and silver leaf. The English were surprised, how- 
ever, to see the servants jointing the meat with a 
penknife, and laying it on the plates with their 
hands. The amusements consisted in dancing girls, 
and displays of firb works, neither of which be- 
ing very excellent in its kind, the pleasure afforded 
was extremely moderate. The nobles employed in 
offices at court are the most corrupted part of the 
nation, and, with a few exceptions, are guilty of every 
species of meanness. **'**1* 

Among Afghauns of all descnptionpnheSvourite 
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Criubul. amusement is hunting. They practise it against all arc sunk on a sloping fickl, and- are connected by a Caubul. 
descriptions of game, and in every possible variety subterraneous channel, so constructed, that the wa- 
\ of mode. Sometimes large parties assemble, and, ter of all the wells is poured into the lowest one, and 
forming a crescent, sweep the country, so as to in- thence into a water-course, from which it is conducted 
dose all the game to be found within the compass over the field. This laborious structure forms some- 
of a certain district. They do not excel much in times the mode in which a ricli man employs his 
shooting or hawking ; but ltave a singular mode of money ; sometimes it is performed by an association 
chasing partridges. A number of horsemen, one formed among the poor. The ground is always wa- 
after another, pursue the bird, and never allow it to tered before being ploughed. The ploughing is per- 
rest a moment, till, being quite exhausted, it is easily formed with two oxen, and is deeper than in India ; 
beat down with a stick. Within doors, quail and the grain is sown always in broadcast, and a substi- 
cock-fighting afford favourite enjoyments ; nor is any tute for the harrow is formed by a plank, above 
exercise which calls forth bodily strength and dex- which a man stands, to increase the pressure. The 
terity omitted. The Afghauns are also a social peo- crop, in the course of its growth, is watered at least 
pic ; they give frequent dinner parties, and delight once, usually oflencr. The sickle is the only instru- 
in serious as well as gay conversation. The inhabi- ment employed in reaping, and the grain is threshed 
tants of the towns find great enjoyment in excursions by the treading of oxen. Two kinds of artificial 
to the gardens in the vicinity, which command usually grass are raised. Wheat forms the staple food of 
.magnificent prospects. the inhabitants, and barley is chiefly used for horses. 

Literature. Education, to a certain extent, is very general The cheapness of provisions, particularly of fruits and 
among the Afghauns. Moollahs, performing the office vegetables, is almost incredible. Grapes are con- 
of schoolmasters, are established not only in towns, sidered dear when they exceed a farthing a pound, 


but even in every village. Unfortunately, the grand 
object is to enable their pupils to read the Koran in 
Arabic, often without understanding it ; and not a 
fourth part of the lower orders can read their own 
language. The more advanced studies arc the Per- 
sian classics, Arabic, grammar, logic, law, and theology. 
The two great seminaries of learning are Peshawer 
and Bukhara, the former of which has somewhat the 
preeminence. Although the superiority of the Per- 
sians in literature is acknowledged, yet their repu- 
tation of heresy deters all faithful Soonnecs from re- 
pairing to their colleges. The Afghaun princes, in 
general, have been eminent encouragers of learning, 
Ahmed Shauh held weekly assemblies at his palace, 
oflen prolonged to a late hour, and in which various 
-topics of theology, law, and literature, were discus- 
sed. He and most of his successors have practised 
poetical composition, though their fame docs not 
rest upon that basis. The most celebrated of the 
* Afghaun poets in Rehmaun ; in whose pieces, how- 
ever, so far as they were explained to Mr Elphin- 
stone, he was not able to discover any merit; but 
lie is willing 'to believe that this may have arisen 
from the defective nature of the few specimens 
which he obtained. More true poetical fire glows 
in the verse3 of Khooshhaul, a Khaun or Chieftain, 
whose valour maintained the independence of his 
tribe against the power of Aurungzebc. Ilis odes 
seem well calculated to inspire his followers with 
the love of independence, and with a passion for war 
and glory. The poetical taste of the nation is also 
indicated by the reading of poetry being established 
as a regular profession, which is followed in the 
towns by a considerable number of individuals. 


and the coarser species are sometimes given to cat- 
tle ; the best apricots arc less than a halfpenny a 
pound, and melons much cheaper. 'I be smallest 
piece of copper money purchases ten pounds of 
spinage, twenty-five of cabbage, &c. The land is 
divided into very minute portions, and the proprie- 
tor and cultivator are usually the same person. 

Of the manufactures of Afghanistaun no mention M.mufao. 
is made ; and they seem to be limited to objects of tuics. 
immediate consumption. Manufacturing industry is 
confined to the provinces annexed to the kingdom 
of Caubul by conquest from India. The most, import- 
ant branch is the manufacture of the shawls of Cush- 
meer. These beautiful fabrics arc wrought in a shop 
or shed, consisting of a frame-work, at which from 
two to four people are employed. The plain shawls 
are woven with a shuttle, the variegated ones with 
wooden needles, — there being a needle for each spe- 
cies of coloured thread, A year or more is sometimes 
employed in the manufacture of a very fine shawl, but 
six or eight of the ordinary kind may be made in 
that period. The annual number produced in Cash- 
mecr is estimated at about 80,000. The wool is 
imported chiefly from Great Thibet, by the way of 
Rodauk. 

Afghaunistaun, from its situation, can only have Commerce, 
an inland commerce. ■ This is conducted by cara- 
vans, and the merchants usually employ camels for 
the conveyance of their goods; though when they 
have to cross any part of the chain of Hindu Coosh, 
horses and poncys must be used. Considerable ob- 
stacles are encountered from the roughness of the 
roads, the difficulty of finding water and provisions, 
and the attacks of the predatory tribes. In traver- 


Africulture. The useful arts have made considerable progress, sing the territories of the latter, strict order is ob* 
Agriculture is followed with assiduity. The grand served, and the march is covered by parties of horse 
process upon which its success depends, is that stationed at proper distances. During the night, a 
of irrigation, which is practised to a great extent, large proportion of the caravan remain on watch. In 
throughout all the kingdom* It is usually effeAPMowns they lodge in the caravansaries, which consist 
ed by small canals, into which the water is turn* of large squares, along each side of which the 
ed by dams, and sometimes by partial embank, apartments are ranged, with a mosque in the centre. 
ments^^A much more laborious contrivance, called a Each merchant usually hires, at a very easy rate, 
raarat^r^^juently employed. A chain of wells two rooms for himself and his goods. Afghaunistaun, 
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from its tfyrt of manufactures, yields few commodi- 
ties which can bear the expence of s laborious a 
transport. The principal are, fruits of all kinds, 
furs, madder, and assafoctida. The produce of its 
subject provinces, the shawls of Cushmeer, the 
cliintzeS of Monltan, form more convenient articles 
of exchange. The trade of this country, however, 
is chiefly supported by its being the channel through 
which India maintains its communication with Per- 


sia and Tourkistaun. All the Indian manufacture 


admitted by the Ghiljies, even while they avow C 411 ! 
themselves their bitterest enemies. One of them 
being asked by Mr Elphinstone, what sort of people / 
the Dooraunees were, answered, " Good peo^e; 9 
they dress well, they are hospitable, they are not " 
treacherous.'* Being then asked how his country* 
men treated such as fell into their hands, he replied, 

“ We never let. one escape ; and now, if I had an 
opportunity, 1 would not give one time to drink wa- 
ter. Are we not enemies?" He added, " Our 


are thus conveyed into those regions, while Euro- 
pean goods are brought by the Russians, by way of 
Orenburg to Bukhara, and thence to Caubul. The 
English mission, after having, with great diffi- 
cult}', conveyed some large mirrors across the desert, 
hoping thus to inspire the king with a high idea of 
British manufacture, were much astonished and 
mortified, in the first private house which they visit- 
ed, to see two mirrors of greater dimensions, which 
they understood had been brought by the above 
channel. From Toorkistaun itself are imported vast 
numbers of horses, for the supply of all the great 
men and armies of India. These, in consequence 
of the immediate channel by w r hich they arrive, are 
there erroneously called Caubul horses. 

'rinriinl Such are the general features of the kingdom of 
'nbcs. Caubul ; but every district has its separate tribe, 
divided and subdivided into others, and every one 
having something peculiar to itself. Our limits will 
only allow us to notice some of the most prominent 
of these distinctions. The western Afghauns are 
divided chiefly into the Ghiljies and Dooraunees. 
The Ghiljies are the most warlike of all the 
Afghaun tribes. Ghuzncc, situated in the heart 
of their territory, was the residence of the great 
Malmiood, and the Ghiljies formed the strength of 
those armies, with which he spread desolation over 
Asia The conquest of Persia, at the beginning of 
the eighteenth century, was also effected by the 
Ghiljies, and they continued the ruling tribe till the 
invasion by Naudir Shauh. The restoration of the 
Afghaun monarchy being effected by Ahmed Shauh, 
the chief of the Dooraunees, the Ghiljies have never 
regained their former ascendancy. Their constitu- 
tion is extremely democratic, the administration, in 
some districts, verging almost on total anarchy. 
This spirit, which was always prevalent, has gained 
much additional strength since the sovereign ceased 
to belong to their tribe, and to add to his constitu- 
tional prerogative the more revered character of 
hereditary chief of the Ghiljies. This distinction 
now belongs to the Dooraunees, who, since the ele- 
vation of Ahmed Shauh, have had the king of Cau- 
bul for the head of their tribe. The great Doorau- 
nee Sirdars unite the infiueuce derived from office 
and military command, to that which they enjoy in 
right of their birth. Accordingly, though the de- 
mocratic principle is by no means crushed, the power 
both of the king and chiefs is greater here than in 
any other part of the kingdom. The character and 
deportment of the Dooraunees are the subject of 
much panegyric. They are brave, honourable, hos- 
pitable, ardently attached to their tribe, and, at 
the same time, more liberal and humane than the 
rest of their countrymen. This preeminence is 


hearts burn, because we have lost the kingdom, and 
w'e wish to see the Dooraunees as poor as our- 
selves." 

The heights of Solimaun are occupied by the 
Khyberees, Vizerees, and Sheraunees, tribes still 
more barbarous than the names which they bear* 

They are all robbers, and some of them little better 
than savages, living in caves cut out from the rock. 

The Eusofzies inhabit the north-eastern extremity of 
Afghaunistaun, and occupy a fertile valley on the 
right bank of the Indus, wratered by the river of Suant. 

They came into this region as conquerors, and have 
reduced all the original inhabitants to a state of 
slavery. The slaves being more numerous than the 
masters, perform all the laborious offices, and leave 
the latter in a state of almost total indolence. Al- 
though democracy be very prevalent throughout x\f- 
ghaunistaun, it nowhere rises to such a height as 
among the Eusofzies, who indeed con scarcely be said 
to have any government whatever. The small num- 
ber of the freemen, and a species of connection re- 
sembling that of a religious sect, which binds them 
to each other, are sufficient to prevent any violent 
disorder. Proud of this freedom, the Eusofzies re- 
gard themselves as the noblest of the Afghaun tribes, 
and look down with contempt even on the Doorau- 
nees. 

Cashmeor was frosted from the Mogul by Ahmed Cashmecr. 
Shauh, and has ever since continued a subject pro- 
vince of Caubul. The soil is more fertile, and the 
inhabitants more industrious than in any other part 
of the Afghaun dominions. The capital of the same 
name is the largest city in the kingdom, containing 
from 150,000 to 200, 000 inhabitants; and the reve- 
nue is estimated at 4,626,300 rupees, nearly half a 
million Sterling. The country is ruled by a gover- 
nor, who exercises with severity all the functions of 
a sovereign. The Dooraunees, who compose the 
military force, indulge in unusual licence, and 
treat tills fine country as a conquered province. 

These oppressions give rise to frequent insurrections; 
but as the Cashmerians are endowed with a very 
small portion of courage, their risings are quickly 
crushed by the arrival of an Afghaun army ; and the 
yoke is rendered more severe by the abortive attempt 
at emancipation. 

The principal cities of Afghaunistaun are Pesha- 
wer, Caubul, Candahar, and Heraut. Peshawer, Cities, 
at present the largest town in Caubul, is situated 
in a most beautiful and fertile plain, of about 
96n*iles in diameter. It is watered by several 
branches of the river of Caubul; and while it 
displays all the luxuriance of tropical fertility, ig 
nearly environed by the snowy summits in- 

doo Coosh, and the ridge of Solimauj^jThe city 
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&wbitl. itself is upwards of live miles in circumference, is 
^ built upon an irregular surface, and contains about 
l 100,000 inhabitants. The houses are built of brick, 
ff^erally unburnt, in wooden frames. They are 
usually three stories high, the lower story being oc* 
copied .‘by shops. The streets are narrow, not being 
designed for wheel-carriages; and, though paved, 
they are slippery and inconvenient. The shops are 
- commodious, and well supplied with a variety of ar- 
ticles ; while greens, curds, and particularly water, 
are called through the streets. The inhabitants pre- 
sent a varied and picturesque appearance ; “ people 
of the town in white turbans, some in large, white, 
or dark blue frocks, and others in sheep-skin cloaks; 
Persians and Afghauns, in brown woollen tunics, or 
flowing mantles, and caps of black sheep-skin or co- 
loured silk ; Khybereesy with the straw sandals, and 
the wild dress and air of their mountains ; Hindoos, 
uniting the peculiar features and manners of their 
own nation, to the long beard and the dress of the 
country ; and Hazaurehs not more remarkable for 
their conical caps of skin with the wool appearing 
like a fringe round the edge, and for their broad 
faces and little eyes, than for that want of the beard, 
which is the ornament of every other face in the 
cit} r . Among these might be discovered a few wo- 
men, with long veils that reached theiv feet. Some- 
times, when the king was going out, the streets were 
choked with horse and foot, and dromedaries bear- 
ing swivels, and large waving red and green flags ; 
and, at all times, loaded dromedaries, or heavy Bac- 
trian camels, made their way slowly through the 
streets.” 

The Balia Hissaur, or royal residence, is a ca3tle 
of no strength. It contains some fine halls and mag- 
nificent gardens ; but being only occasionally occu- 
pied by the kiog, is much neglected. This, and a 
fine caravanserfc, are the only public edifices that de- 
serve notice. Few of the nobility have houses at 
Peshawer. 

Caubul is a small city not supposed to contain 
more than 8000 inhabitants. It is, however, com- 
pact and handsome, and has for some time been the 
chief residence of the court. It is also a great em- 
porium of trade, and the number and arrangement 
of its bazars have excited much admiration. Its 
climate and scenery have been a theme of panegyric 
to the writers of Persia and India, it is situated in 
a valley encompassed by mountains, and watered by 
numerous streams, which maintain perpetual verdure 
and fertility. A single district in the neighbour- 
hood contains no less than 6000 orchards. In the 
province of Caubul are situated the remains of Ghuz- 
nee, once the proud capital of Western Asia. It is 
now reduced to 1500 houses, but proves its ancient 
greatness by some lofty minarets, situated without 
the walls, and by the tomb of the Sultan Mahmood, 
placed at the distance of three miles from the city. 

Candahar is a large city, though, as Mr Elphin- 
rttone apprehends, not quite equal to Peshawer. 4 .It 
is built of an oblong form, and on a more regular 
plan than is usual m Asia. Its edifices, however, are 
not more elegant than those of the other cities of 
thelS5£ttaii. It is chiefly inhabited by Afghauns, 
who, howeJfc^ are by no means allowed to enjoy 


the same rude freedom as on their mountains, but Caubul 
are subjected to a very rigorous system of law and ^ JL^ 

Heraut scarcely belongs to Caubul, being govern- v 
ed, almost independently, by a prince of the royal 
blood. It is a very ancient city, and sonien4k.it sur- 
passes the others in magnificence, being built, in a 
great measure, after the Persian model. It is sup- 
posed to contain about 100,000 inhabitants. 

The following table of the population of the king- population, 
dom of Caubul, founded chiefiy upon conjectural 
data, is supposed rather to fail short of, than to ex- 
ceed the truth. 

Afghaunsf ... 4,300, 000 

Belochcs, - - - 1,000,000 ^ 

Tartars of all descriptions, - 1,^00,000 

Persians, - - - 1,500,000 

Indians (Cashmcrecs, Jauts, Arc.), - 5,700,000 

Miscellaneous tribes, - - 000,000 

14 , 000,000 

See Elphinstonc’s Account of Caubul and it s Dr* 
pendencies. 4to. Load. 1815. (h.) 

CAUFIKISTAIJN, a mountainous country of 
Asia, situated partly upon the Hindoo Coosh, and 
partly upon the Beloor Taugh. Its boundaries are 
Caubul, Uudukshnun, and Bulkh. This territory 
consists of vast mountains covered with snow, in- 
closing a few narrow but fertile valleys. It is 
inhabited by a singular people, the Cautirs, who, 
in religion, manners, and institutions, have remained 
entirely distinct from all their neighbours. Then 
religion is entirely Pagan, and they cherish the dead- 
liest antipathy against the Mahometan name. To 
have killed a Mussulman is the highest glory at 
which a Caufir can aspire. Their religious obser- 
vances bear no resemblance to those otdblishid in 
any part of India. They acknowledge a supreme 
Deity, whom they call Imra ; and, in their ceremo- 
nies, represent him by a stone called Imrtan, or the 
holy stone. But they observe, “ This stands for 
him, but we know not his shape.” Tluy have be- 
sides numerous inferior deities, consisting chiefly of 
deceased Caufirs, who have distinguished themselves 
by any eminent qualities. The best mode of secur- 
ing an apotheosis, is by giving numerous leasts to the 
village, hospitality and gr'od cheer being held by this 
people in the highest veneration. The C'aufirs are in 
almost continual war with their neighbours. They 
sometimes openly attack, but more commonly seek 
to surprise, their enemy. On succeeding, they set 
up a war-cry, sing a song of triumph, and massacre 
all without distinction. Numerous privileges are at- 
tached to the having killed a Mussulman. He who 
has performed this exploit, may wear a turban stuck 
with feathers, mgy flourish his axe over his head in 
the dance, and may set up a pole before his door, 
with a pin stuck in it for every slaughtered enemy. 

Their arms are bows, four aud u half feet long, with 
light arrows, sometimes poisoned. When pursued, 
they unbend their bows, and use them as poles, by 
the aid of which they leap from rock to rock with 
astonishing agility. About thirty years ago, all their 
Aeighbours united in a general confederacy for the 
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extirpation of the Caufirs. They penotrated the 
country in £very direction, but found themselves un- 
able to maintain their ground, and were oon obliged 
to retire witlr considerable loss. 

The Caufirs are hospitable in the extreme. A 


•-teHn gg r arriving at one of their villages is not only 
welcomed, but is expected to visit each of the princU 
pal men, where lie is regaled with every dainty which 
the house can afford. Their wealth consists of cattle 


and slaves ; the latter are always their own country* 
men, as they never spare the life of a Mussulman. The 
government is chiefly conducted by consultations 
among the rich men. Their dress consists princi- 
pally of goat- skins, with the hair turned outwards, 
two of which form a vest, and other two a kind of 


petticoat. They are less addicted to hunting than 
the Afghauns. The favourite amusement is dancing, 
of which they never tire. They cannot accommo- 
date themselves to the Asiatic practice of seating 
themselves cross-legged on the ground, but sit iu 
the European manner on benches and stools. They 
also use tables, and drink wine copiously, though not 
to intoxication, out of silver cups. These European 
habits have given rise to the hypothesis of their be- 
ing a Greek colony, left during the expedition of 
Alexander ; but all probability of this seems de- 
stroyed by the circumstance that their language con- 
tains no Greek admixture, and is closely allied to the 
{Sanscrit. The two chief towns, or rather villages, 
of the Caufirs, are Caumdaish and Tsokooee. The 
former contains five hundred houses. See Mr El- 


phinstomAs valuable Account of Caubul. (B.) 

CAVALLO (Tiberius), an electrician and natu- 
ral philosopher; born at Naples 30th March 1719; 
and son of a physician established in that city. 

His father died when lie was only eleven years 
old ; but he received a liberal education through 
the kindness of his friends, and completed his studies 
at the University of Naples. He was originally des- 
tined for commerce, and came to England in 1771, 
in order to obtain more complete information re- 
specting the various objects of mercantile pursuit. 
But he soon abandoned his intention of adopting 
that mode of life, and determined to devote his time 


in the same volume, contains also some communica- 
tions from Mr Cavallo, and in particular a reoar I? ** 
on the opposite electricities which he detected in 
the bow and strings of his violin. 

3. Ncxv Electrical Experiments . Phil . Trans . 

1777, p. 388. Relating to changes of the colomw** 
of pigments, with a description of a pocket electro- 
meter. 
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4. A complete Treatise on Electricity , 8vo. Lon- 
don, 1777* German by Gehlcr, 8vo. Leipz. 1785. 
French by Silvestre, 8vo. Paris, 1785. Ed. 4, 3 vols, 
8 vo. London, 1795. 

This Essay contains a clear and familiar account 
of the principal facts respecting electricity, which 
had been discovered at the time of its publication f 
as well as of the best apparatus and of the most in- 
teresting experiments. The first part relates to the 
general laws of the science ; the second to the hypo- 
thetical theories, by which different authors have at- 
tempted to explain them, but without any mention of 
the calculations of Alpinus and Cavendish ; the third 
part gives an account of the practical arrangement 
of electrical apparatus, and the fourth of some ori- 
ginal experiments and instruments; the fifth part 
in the later editions, is a republication of the author's 
Essay on Medical Electricity . To the fourth edi- 
tion a third volume is added, containing an account 
of the recent discoveries respecting animal electrici- 
ty ; of the author’s multiplier, for detecting the pre- 
sence of small quantities of electricity, by the re- 
peated operation of two condensers connected toge- 
ther ; and of some original and very important ex- 
periments, relating principally to the effect of the 
contact of different metals with each other, and ex- 
hibiting an imperfect outline of those properties, 
which have since furnished Volta and Davy with 
their ingenious explanations of the phenomena of 
the electrochemical battery. 

Mr Cavallo has inadvertently attributed to NoIIct 
the honour of having first entertained the opinion of 
the electrical nature of thunder and lightning; the 
German translator has thought it necessary to vin. 
dicate the scientific character of his own country, by 
laying claim to this conjecture on behalf of Winkler, 


almost exclusively to the cultivation of science, and 
to literary employments connected with it. The 
splendid improvements which had been lately made 
in electricity, easily directed bis earliest attention to 
that amusing department of natural philosophy ; but 
his studies were by no means confined to that sub- 
ject ; and the extent of his diversified researches 
may be understood from an enumeration of his prin- 
cipal publications. 

1. Extraordinary Electricity of the Atmosphere in 
October 1775. Phil. Trans . i 776% p. 407. This 
observation was made at Islington, where the author 
then resided ; and he seems to have been in some 
danger of becoming, like another Richmann, a mar- 
tyr to his zeal in pursuit of his favourite science ; for 
he says that he felt a number of severe shocks, while 
he was holding the wire of his kilt. 

2. An account of some new Electrical Experiments . 
Phil . Trans . 1777, p- 48. He here describes two 
atmospherical electrometers, and an exhausted tube 
containing some quicksilver, for illustrating the na- 
ture of electrical excitation. A paper of Mr Henly, 


but Mr Silvestre lias remarked, with a laudable im- 
partiality, that both Germany and France must on 
this occasion give way to England, since the first 
suggestion of the identity is found in a paper of 
Stephen Gray, published in the Philosophical Trans* 
actions about 17 35. 

5. An account of some ??ctv Experiments in Electri- 
city. Phil. Trans. 1780, p. 15. Consisting ; of re- 
marks on Professor Lichenberg’s discovery of the 
peculiarity of the figures exhibited by strewing 
powders on the cake of the electrophorus ; with an 
account of two improved electrometers. 

6. Thermometrical Experiments and Observations . 
Phil. Trans . 1780, p. 585. This was a Bakerian 
lecture, delivered by appointment of the President 
and Council of the Royal Society ; an appointment 
which entitles the lecturer to a small fee, left by the 
will of Mr Henry Baker, but which is commonly 
considered os rather complimentary than lucrative* 
These experiments relate to the effect produced by 
colouring the bulb of a thermometer exposed ; tp the 
sun’s rays, and to the intensity of heat^A afferent 
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Cavallo. distances from its source* The most refrangible 
colours appeared to absorb the most heat ; and it 
was observed that even the day-light, without sun- 
\ shine, occasioned a perceptible difference in the in- 
\ dilations of the different thermometers* 

7* An Essay on Medical Electricity , 8vo, Lon- 
don, 1780* It is seldom that persons not medical 
have been sufficiently incredulous in their ‘opinions 
respecting the operations of remedies ; and the whole 
of the expectation held out in this work, has cer- 
tainly not been fulfilled by later experience ; but, as 
a candid and distinct relation of cases, it may still 
have its value. 

8. Account of a Luminous Appearance* Phil. 
Trans . 1781, p* 329* One of the permanent arches 
since found to be connected with the aurora borea- 
lis. It was so bright that the stars could not bo 
seen through it, and lasted about an hour. 

9. Thcnnometrical Experiments. Phil . Trans. 
1781, p* 500. A Bakeri&n lecture, relating to the 
evaporation of ether, to the expansion of mercury, 
and to a thermometrical barometer ; that is, a very 
delicate thermometer, for ascertaining the tempera- 
ture of boiling water at different heights above the 
level of the sea, according to the idea then suggest- 
ed by Sir George Shuckburgli, and very lately re- 
sumed by other natural philosophers. ^ Mr Cavallo 
observes tli&t the instrument has the advantage of 
being very portable ; but that unless the quantity of 
water be considerable, its boiling temperature will 
be sotnewhat unsteady. 

10. A Treatise on the Air and other Permanently 
Elastic Fluids . 4to, Lond. 1781. This elaborate 
work commences with the principles of chemistry 
and of hydrostatics, and proceeds to relate all the 
known properties of the different kinds of elastic 
fluids, many of which had been very lately discover- 
ed ; these are followed by an account of some origi- 
nal experiments, for example, on the gas produced 
by the deflagration of gunpowder, which is found to 
be chiefly nitrogen and carbonic acid, without any 
nitric oxyd ; on the explosion of hydrogen mixed 
with atmospheric air, and on the evolution of gas 
from plants, respecting which the author finds some 
reason to differ from the opinions of Dr Ingcnhurz. 
Considering that Mr Cavendish had not then dis- 
covered the composition of the nitric acid, it must 
be allowed that the experiments on gunpowder may 
justly be deemed an important step in the progress 
of chemical science. 

11. Description of an Improved Air Pump. Phil . 
Trans. 1 783, p. 435. The improvement was made 
by Haas and Hurter, and consisted in a mode of 
opening the valve of oiled silk mechanically, when 
the elasticity of the air became too weak to raise it. 
The rarefaction obtained went to abdut the thou- 
sandth of an atmosphere : in this state the air trans- 
mitted electricity, with a light equably diffused ; and 
the balls of the electrometer exhibited no divergence. 
Some later improvements are said to have carried 
the rarefaction to 53^3. 

12. Description $f a Meteor. Phil . Trans. 1784, 
p* 108. This observation was made at Windsor, 
and is highly valuable, from the circumstance of a 

ten mi- 
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nutes after the explosion of the meteor was seen ; C*? alto. 
hence the author concludes that its dir&ct distance 
was 130 miles, and its height 56^. 1 

13. The History and Practice of JErtislation, 8vo, 

Lond. A work of temporary rather than of per- . 

xnanent interest; but which it was the mgxe it/ 
tural for Mr Cavallo to undertake, as he was one of 
the first who had made experiments on the means of 
employing hydrogen for raising bodies into the air 
by its levity. 

14. Mincralogical Tables, f. Explanation. 8vo, 

Lond. 1785 ; containing a comparison of the differ- 
ent systems of mineralogical arrangement then most 
generally adopted, but at present almost wholly su- 
perseded by later methods. ^ 

15. 16. Magnetical Experiments and Observations, 

Phil. Trans. 1786, p. 6*2; 1787, p. 6*. Two Bakc- 
rian lectures ; the former relates chiefly to the mag- 
netism of brass, and of some other metals, generally 
rendered discoverable by hammering them ; in the 
latter, the same subject is continued ; and it is shown 
that the same powers may be detected in the metals 
in question without hammering them, if they are 
placed on a very clean and wide surface of quick- 
silver. The limit, at which red hot iron begins to 
be attracted by a magnet, is found to be the heat at 
which it ceases to be visible in the day-light. A 
considerable change is observed in the magnetic 
powers of iron during its solution in acids : and the 
author endeavours to apply these experiments to 
the explanation of the variation of terrestrial mag- 
netism, as derived from the effects of heat, and from 
internal changes in the constitution of the earth. 

Mr Bennet has endeavoured to explain the pheno- 
mena observed by Mr Cavallo, from the accidental 
operation of foreign causes, but he has not been per- 
fectly successful in the attempt. 

17* A Treatise on Magnetism in Theory and 
Practice , 8vo. Lond. 1787- Ed. 3. 1800. The ar- 
rangement resembles that of the Treatise on Electri- 
city : under the head of Theory the name of Alpi- 
nus is mentioned with due respect. The original 
experiments are chiefly reprinted from the Philoso- 
phical Transactions : there is also a description of 
an improved mode of suspension for a magnetic 
needle, and there arc several letters from Dr Lori- 
nier on the terrestrial variation. 

18. Of the Methods of manifesting the presence of 
small quantities of Electri ity. Phil. Trans. 1788. 
p. 1. In this Bakerian lecture, Mr Cavallo proposes 
an improvement on Volta’s condenser, and makes 
some remarks on Mr Bennct*9 doubler, which fee 
thinks objectionable on account of the impossibility 
to deprive the plate of a small quantity of electricity 
adhering to it. His own instrument has the advan- 
tage of avoiding the friction to which the condensers 
and doublers in their original form were liable. 

19. Of the Temperament of musical intervals. Phil . 

Trans. 1788. p. 238. The author’s particular ob- 
ject is to calculate the exact scale for the division of 
a monochord, according to the system of a perfectly 
equal temperament : but he very candidly remarks, 
that “ for playing solos, 0 the usual temperament is 
the best, “ giving the greatest effect to those con- 
cords which occur most frequently and he says, 

01 
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Cavtllo. that when jy harpsichord was tuned according to the 
scale laid down on this monochord, the harmony was 
/ perfectly e^ual throughout, and the efll A “ the same 
,/ as if one played in the key of E natural on a harpsi- 
v chord tuned in the usual manner.” 

* ' Rescript ion of a ?ie*v electrical Instrument, ca- 

pable of collecting together a diffused, quantity of Elec* 
tricity, Phil. Trans . 1788> p* 255. This collector 
consists of a fixed plate of tin, situated between two 
moveable ones ; it is said to be more certain in its 
operation than the condenser, the results of which 
arft liable to considerable irregularities from various 
1 accidents, and to be more free from the inconveni- 

ence of permanent electricity than the doubler. 

21. Description of a Micrometer . Phil, Trans. 

1 79 1 > p* 2S3. Description and use of the Mother of 
Pearl Micrometer. 8vo. Lond. 1793. A thin slip of 
mother of pearl with a fine scale engraved on it, 
placed in the focus of the eye-piece of a telescope ; 
its principal use is for ascertaining the distance of an 
object, of known dimensions, by its apparent magni- 
tude thus measured ; for instance, for judging of the 
distance of a body of troops, in military operations : 
the mother of pearl is found to be more convenient 
than glass for receiving the divisions, and to be suf- 
ficiently transparent for transmitting the images of 
the respective objects. 

22. On the Multiplier of Electricity , Nicholson’s 
Journal , I. p. 394. 1797- In this letter Mr Cavallo 
attempts to show the advantage of his instrument 
over doublers of all kinds : Mr Nicholson, in a very 
respectful answer, expresses his doubts whether the 
objections to the doubler do not arise from its ex- 
treme sensibility only, as demonstrating the existence 
of an electricity too weak to affect the other instru- 
ments compared with it : Mr Cavallo had however 
remarked, that the inconvenience partly arose from 
the greater intensity of the charge communicated to 
the plate of the doubler during the operation, which 
required a longer time for the restoration of the na- 
tural equilibrium. 

23. An Essay on the medicinal properties of factiti- 
ous Airs, with an Appendix on the nature of the Blood. 
8vo. London, 1798. The modern improvements in 
pneumatic chemistry have been still less productive 
of advantage to practical medicine, than the dis- 
covery of the powers of electricity, and this work 
can scarcely be considered as huving conferred any 
material benefit on the public. The observations on 
the blood arc chiefly the result of a minute and care- 
ful microscopical examination ** its particles, but the 
author was not particularly happy in the light which 
he employed for viewing them. 

24. Elements of Natural or Experimental Philo - " 
sophy, 4 vols. 8vo. Lond. 1803. This work, the last 
and most valuable of the author’s publications, will 
long serve as a useful manual of the most important 
parts of the mechanical and physical sciences. The 
first volume is devoted to mathematical and practical 
mechanics ; beginning with matter and motion, and 
proceeding to simple machines. The second relates, 
first, to fluids ; to the principles of hydrostatics, co- 
hesion, hydraulics, pneumatics, sound, and music ; 
and secondly, to the most important parts of che- 
mistry. In the third volume we find the doctrine of 
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heat, optics, electricity, ^md magnetism ; and the 
fourth, besides astronomy aftd the use of the globes, ' 
contains a compendium of the history of aerosta- 
tion ; an account of meteors, including the recent dis- 
coveries respecting aeroliths ; and a collection of 
ful tables. 

25. Mr Cavallo was also an occasional contributor 
to several Periodical Publications ; and his critical 
articles were not in every instance anonymous. He 
was made a Member of the Royal Academy of Na- 
ples in 1779, and a Fellow of the Royal Society ol 
London in the month of December of the game 
year. 

It is impossible to hesitate in attributing to Mr 
Cavallo the possession of very considerable powers 
of mind ; but these powers seem to have been of a 
different nature from those which have distinguished 
some other individuals, remarkable for the faculty of 
acute reasoning, and brilliant invention, and appa- 
rently born to succeed in the highest flights of ge- 
nius. Mr Cavallo’s talents appear to have had more 
of the imitative character, and to have been rather 
calculated for the attainment of excellence in the 
fine arts than in science ; but his memory was un- 
commonly retentive, and his industry seems to 
have been indefatigable. He used to relate, that 
when he was first compelled to study Euclid, he felt 
himself utterly incapable of comprehending the train 
of argumentation, and he was obliged to get the whole 
work by heart, both propositions and demonstra- 
tions, in order to impress the conclusions strongly 
on his mind ; this expedient answered his purpose 
very well, as long as the impression lasted ; but after 
some years he had forgotten his task, and he was 
obliged to go through the whole again,, in the same 
manner, still finding it easier to commit the eight 
entire books, with all the unmeaning letters of re- 
ference, to the care of his ever faithful memory, 
than to acquire the spirit of the mode of reasoning, 
and to anticipate the steps of the demonstration ; 
although, after having performed this second labour, 
he felt himself sufficiently master of the subject. It 
may be observed that he possessed considerable skill 
in music ; and music was called by the ancients an 
imitative art ; a description which may indeed be 
somewhat objectionable, with regard to the province 
of the original composer, who creates something al- 
together unlike what had ever before existed ; but 
which may not improperly be applied to the occupa- 
tion of a performer ; and Mr Cavallo, even when his 
hearing was impaired, still retained a very correct 
taste in the execution of vocal music. He possessed 
also his country’s aptitude for the painter’s art ; and 
he was particularly happy in cutting out striking 
likenesses of his acquaintances in paper. The prin- 
cipal object of his life was to collect and arrange the 
labours of others ; and he was so much in the habit 
of collecting, that he had for many years made it 
his* amusement to collect specimens of the hand 
writing of eminent persons, which he had extended 
to an immense number of individuals, of different 
ages and countries. But he was by no means inca- 
pable of copying from the great book of nature ; and 
he made, in the course of his various researejugg, a 
number of original experiments, well cgjAfitcd to 
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C.iv.illo illustrate particular questions, relating to the sciences 

c Jin * ie cultivated. In the latter part of his life, 

he had discontinued his attendance at the meetings of 
' y the Royal Society, as well as his contributions to the 
% fnwctions ; but he was in the habit of frequenting 
some other literary conversations, at which he con- 
stantly met some of bis oldest and kindest friends. 
A short time before his last illness, he was engaged 
in some experiments on Mr Deluc’s perpetual pile 
of paper, and on the electricity of different speci- 
mens of crystals; but he does not appear to have ob- 
tained any new results from these investigations. 
He died at his residence in Wells Street, on the 
26th of December 1809, and was buried in St Pan- 
eras Church Yard, near the tomb of General Paoli, 
with whom he had long been on terms of the great- 
est intimacy. Literary Memoirs of Living Authors ; 
Dance’s Collection of Portraits ; Gent . Mag. 180<) ; 
Suppl . Monthly Mag. 1810. p. 86; A i kin’s General 
Biography , Vol. X. ; Chalmers’s Biographical Die • 
tionary , Vol. VII. (x. A.) 

r\tnit ami CAVAN, County, is situated midway between 
Dubious, the Irish Sea and the Atlantic Ocean, from the shores 
of which its eastern and western extremities arc each 
distant about 14 miles. Its boundaries towards the north 
are the mountains of Bally nageerah and Slievc Russel, 
and the waters of Lough Erne ; the mountains of 
Leitrim mark its western extremity, while Bruce hill 
rises abruptly on the south. Its greatest length, from 
cast to west, is about 51 English miles; and its great- 
est breadth, from north to south, 28 miles. Its area 
contains 758 square miles, or about 499 957 English 
acics. It is divided into seven baronies ; Castlerag- 
han, Clomnahon, Clonkee, Upper Loughtee, Lower 
Lough tee, Tullygarvy, Tullybanco, and Till ly ban ; 
and contains 30 parishes, of which 26, With 24 
churches, are in the diocese of Kilmorc, three in the 
diocese of Ardagh, and one in that of Meath. The 
principal places in it are Cavan, Kilmorc, the see of 
a Bishop, Killyshandra, Bcllurbet, and Virginia ; but 
they are all very small. 

Face of the Cavan is almost entirely covered with hills; and in 

Country . the north, the surface, soil, and climate, arc equally 

bleak and uncomfortable. In some places, however, 
the appearance of the country is more favourable, 
especially in the vicinity of Farnham. Bogs and lakes 
arc very numerous ; so that, according to Mr Young, 
they, together with the hills, occupy at least half the 
county. The greatest part of the waters, which issue 
from the lakes of West Meath, flow through Cavan, 
till they discharge themselves into Lough Erne, and 
in their pussage, in some places, they expand into 
small lakes, and in others, retain the appearance and 
character of livers. The shorts of many of these lakes 
arc very beautiful. The form and outline of Lough 
Ratnor, near Virginia, are good, but the banks are 
flat ; towards the upper end of it, there is some little 
wood. It contains pike and trout. Near Bruce hill 
is the great lake of Gawnagh, out of which the Erne 
flows. Between Bnilyborough and King’s Court, on 
the summit of a mountain, is a famous pool, called 
Lough-an-Leighaghs, or the healing lake. To its wa- 
ters many healing virtues are ascribed ; but its natu- 
ral poe^srities are more undoubted. It is never ob- 
served aboVyji stated level ; it has no visible outlet, 


c a v 

nor any apparent source from which rtk derives its Gpnn, 
waters ; ami it never has been found to vary in tern- 
peraturc. Its extent is not above one square rood ; ] 

on the surface the water is clear, but deeper it is mud- \\ 
dy ; and its medicinal qualities are said to reside in 
this mud. Perhaps the finest lakes in the .cqu;f, - ****** 

ty, with respect to picturesque beauties, are those 
near Farnham, which communicate with each other 
by a river. 

The principal rivCr is the Erne ; the source of it 
has been already noticed ; it flows through the ba- 
rony of Tullybanco, where it forms the extensive 
Lough Oughtcr, containing many islands, among 
which is Cloghter, whirc Bishop Bedel was confined 
by the rebels, in 1 6*41. From this lough the Erne 
flows with an increased stream to Belturbct, and dis- 
charges itself into Lough Erne. » 

There is not much variety of soil in this county ; Soil, 
in the north it consists principally of a cold, wet clay. 

Near Farnham, it is a good loam, lying on slaty gra- 
vel, limestone, or blue whinstonc; from Cavan to 
Bclturbet, it is dry, rocky, and rough; fiom Keily- 
shandra to Knockwinn, dry gravel ; and from Cavan 
to Virginia, heathy. In many parts, especially about 
Kilmorc, there is plenty of limestone, but it is little 
used for agricultural purposes ; near Killyshandra, 
there aie beds of marl, which is laid on the heathy 
moors with success. There is said to be coal in Slievc 
Russel, but if there is, it is not worked, as the county 
is supplied with it from Newry. A great deal of turf 
is also burnt for fuel. According to the Natural 
History of Ireland (Dublin, 1 726), iron ore was for- 
merly dug “ in this county, in a place called Doubally, 
in a dry mountain.” At present, it is not known. 

There arc several mineral waters in Cavan, particu- 
larly at S wad lingbar, Derry lester, Derrindafl, and Owen 
Brien, hut they have not been accurately analysed. 

The largest estates in this county are two of 30,000 Agriculture, 
and 26,000 acres : besides these there are none of very 
great extent. Nearly the whole of the land, or about 
three fiifhs, according to Mr Young, is under tillage, 
but the agriculture in every respect is very bad. The 
size of the farms is from 50 to 100 acres, but these are 
generally divided into farrnsof from two to twenty acres, 
which are relet to the manufacturers or “ cottars, ’• 
w ho pay a high rent for them, by means of their other 
employments. Their principal object is to raise a suf- 
ficient quantity of oats ami potatoes to feed their fa- 
milies, and of flax to give < inployment to the women 
and children. Most of the land is dug with the spade 
and trenched as in Armagh ; where the plough is used, 
they put throe or four horses to it; and when Mr 
Young visited the county, be found that all over it, 
the horses were yoked to the plough and harrow's by 
the tail ; that practice, however, is now disused. Al- 
most the only grain sown is oats, which are reckoned 
to be in the proportion of seventy to one, to all other 
grain; there is scarcely any wheat. In 1809, there 
were 4300 acres of flax, from which 6500 bushels of 
seed were saved. Though the very tops of the hills 
are tilled, yet it does not appear that this county pro- 
duces more grain than is necessary for its own con- 
sumption ; nor has the bounty on the inland carriage 
of com to Dublin increased the very trifling quantity 
brought to that market. From the coldness and mois* 
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Cttfip. ture of the/climatfr, all the corn of Cavan is obliged to 
be kiln-drVed. 

* The sto<Ni-farms generally consist of about 100 or 
150 acres; the farmers buy young cattle and sell them 
, Wlin, without fattening; a few, however, fat bullocks 
- or sheep, but the latter are very poor. There are very 
few dairy farms, though from these, as they arc in the 
richest parts of the county, a good deal of butter is 
sent. Many pigs arc kept by the cottars ; and near all 
the cabins are to be seen goats tethered to the tops of 
the hanks, or “ ditches," as they are here called, which 
divide the fields. 

Woods. Cavan was formerly celebrated for its extensive 
woods, and trees of an immense size ; but, at present, 
it is in general bare of timber, except neur Kilrnorc, 
Farnham, and a few other places. Mr Wakefield re- 
nin iks, that the ash is confined to parts of -this county, 
and to Tyrone and IVimanugli. 

Manufoc- The linen manufacture is the staple ; chiefly a thin 
tuicf. linen seven-eighths wide. The weaving of it, how- 
ever, is not so general as the spinning of the flax, which 
is the principal employment of the women and children 
in all paitsof the county. Kiilyshandra and Coothill 
are the principal markets for linen ; in the latter, great 
quantities of brown linen are sold. There are several 
bleaching greens in the county. It is probable, how- 
ever, that the cotton manufacture will root out that of 
linen, as, from the greater demand for cotton goods, it 
has already induced the manufacturers of Cavan to 
turn much of their attention to it. The food of the 
inhabitants is very plain and frugal, being little else 
besides oatmeal, potatoes, and milk ; the two first arc 
the only provisions for sale in any of the markets. 
The labourers are paid partly in money and partly in 
goods, and the weavers till enough for their own food. 
County Tlu county cess or tax is not collected per acre, 

Ces*. but by a division called a “ carver." A town land is 
divide <1 into so many carvers, each of which, though 
of a totally different extent, pays the same sum. 
Population. According to Or Beaufort, iu the year J 792, there 
were U), .31 4 houses ; 8 1,570 inhabitants ; 18.4 Irish 
acres to a house ; 3471 inhabitants to a square Irish 
mile; 1 2.928 houses of one hearth; 571 of two; 
122 of three ; 65 of four ; 34 of five ; 36 of six ; 15 of 


seven ; J3 of eight ; 7 of nine ; 7 of ten ; 19 more 
than ton, and under forty-four ; none returned above 
forty-four; 559 new, and 27f)3 belonging to paupers. 
The total 18,1 3.9* A census, taken in 1797, slates 
the number of houses at 18,05(>, which, reckoning as 
Dr Beaufort doe*,, five persons to a house, Would give 
a population, of 90,280. According to Mr WakeiHd, 
this county contains at least 0000 freeholders, one 
half of whom, he says, neglect to enrol their names. 
But there were registered up to February 1815, 134 
fifty pound freeholders, 1 77 twenty pound, and 5720 
forty shillings; in all, 6031. Of these, according to 
the same author, 1000 are under the Earl of Farnham, 
and his relation Colonel Barry. The proportion of Ca- 
tholics to Protestants is as five to one ; but there is only 
one Catholic who possesses landed property to a consi- 
derable extent. The Protestants are mostly dissenters. 

See Coote’s Statistical Account of Cavan.*— Dr 
Beaufort’s Memoir of a Map of /re/om/.— Wake- 
field’s Account of Ireland*— -Young’s Tour in Ire- 
land. (c.) 
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^ CAVANILLES (Antonio Joseph), a Spa- 
nish Ecclesiastic, who devoted himself with great 
assiduity to the study of Botany, and has publish- 
ed several important works, was born in 174£ at . 
Valencia. He received his first education amoug 
the Jesuits in that university, and he ever retained 
the urbanity of character and manners characteristic 
of that celebrated order of men. These were, in 
him, accompanied with more estimable qualities of 
the heart than are usually attributed to that order, 
or than any other exclusively possesses. He early 
devoted himself to the studies of divinity and philo- 
sophy, and was distinguished for diligence and abili- 
ty, not only in these pursuits, but in the mathema- 
tics, history, and belles lettres. He aflorwards re- 
moved to Murcia, where he acquired so much credit, 
that he was chosen by the late Duke de llnfantado 
to superintend the education of his sons. In the 
house of this nobleman he was perfectly domesticat- 
ed, and when, after a course of years, the death of 
his patron broke up a circle of more than usual do* 
inestic virtue and felicity, at least in that elevated 
rank of life, the Abbe Cavanilles became only a 
more valuable and confidential friend of the surviv- 
ors. He accompanied the sons of the Duke, in 
their father’s lifetime, to Paris in 1777, where he 
resided twelve years, adding to his various informa- 
tion, and particularly cultivating the science of Bo- 
tany, with all the aids which that celebrated capital 
was so well calculated to afford. Here he wps more 
particularly associated with the famous Jussieu, and 
the pupils of his school. From the Linnaean bota- 
nists of Paris he was a good deal estranged. Yet he 
acquired a great inclination towards the Swedish 
school, and imbibed many of its good principles. 

The first publication of the Abb6 Cavanilles was 
in French, entitled Observations sur l article “ Es- 
pagne ” de la nouvelle Encyclopedic . This pamphlet 
contained a defence of his country, against what ap- 
peared to him an unfair attack upon it ; but we 
know not the particular subjects of the discussion. 

Wc have no difficulty in conceiving that they might 
be manifold, and that there were few opinions upon 
which a man of Cavanilles' correctness and ortho- 
doxy of character, to say nothing of his patriotism, 
was likely to agree with the writers of the above 
mentioned celebrated work. 

He soon after devoted himself to a study which 
promised him a less thorny path. In 1785 he pub- 
lished at Paris his first Dissertation upon Monadcl- 
pkous Plants , a Latin 4to, containing the specie? of 
the genus Sida, with some plants nearly related 
thereto. The plates, uncoloured, were executed 
from his own drawings ; as were those of the rest of 
his numerous publications. The specimens deline- 
ated in this first essay, were too small and imperfect. 

In that respect his following dissertations, making 
ten in all, have a considerable superiority. His sub- 
sequent figures were also better engraved. The de- 
scriptions are full and correct ; the new species nu- 
merous ; and the specific, characters tolerably classi- 
cal, though not quite uucontaminatcd by the feeble- 
ness and ambiguity of the French school. This work, 
in its beginning, not being received by t^-Iiinnaean 
botanists of Paris, and especially by LTieritier, with 
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Cdya niUiBft. any respectful attention, the author, in an evil hour, 

v ^V^ te *'w , as induced to complain, in the Journal de Paris , 
of neglect, and of injustice. L’Heritier had not no- 
y ticai the book in hi.s Stirpes Nova: ; had published 
TTTe same plants by different names, without citing 
Cavaniiles; and had even antedated some of his own 
Fasciculi , to conceal, as it appeared, this literary in- 
correctness. His reply could not, in the opinion of 
unprejudiced witnesses, clear him of illiberal con- 
duct ; though, it is very certain, he neither did nor 
could borrow any thing from Cavaniiles. It w'ould 
have been better to have declared the trutli ; that 
his own plates were already engraved with different 
names or that lie had at least chosen such as seem- 
ed to him preferable. The authority of LT I eri tier’s 
works, by their transcendent merit, has prevailed, 
while Cavaniiles has retained all the credit due to 
correctness of principle and intention. The 9th and 
10th fasciculi of Cavaniiles, on the Monadelphous 
Plants, were indeed published at Madrid, to which 
place the author returned in 1790. The number of 
plates, in the whole work, are 29b, many of which, 
especially in the earlier part, contain several species. 
It cannot be denied that the merit of this work kept 
increasing as it advanced. The abilities of the 
w riter gained strength by exercise, and his know r - 
ledge was enriched by experience. He is churgcd 
with admitting, as monadelphous , too many plants, 
the union of whose stamens is very slight or uncer- 
tain ; but it w’ere ungrateful to complain of any book 
for the riches of its materials. A more real fault is, 
that usual one, of too great, and artificial, a subdivi- 
sion of genera. This is also the fault of the school 
in w-hich he studied, though the great man at its 
head is perhaps as free from it as any leading writ- 
er. 

Soon afterwards the Abbe Cavaniiles began a 
larger and more comprehensive publication, in folio, 
entitled, leones ct Descriptiones PI ant arum qua: aid 
sponte in Jlispania crcscunt , aut in Ilortis hospitan- 
tur. The first volume appeared in 1791? containing 
100 plates, with ample descriptions. It was follow’ - 
ed by five more, of equal size and merit, the last of 
which came out in 1801. The whole work is en- 
riched with critical remarks, and with much econo- 
mical, as well as what may be called picturesque and 
sentimental, matter, respecting many native Spanish 
plants. The exotic part of these volumes is derived 
from the highly valuable and novel discoveries of 
tile Spaniards in Mexico, Peru, and Chili, and the 
acquisitions of some vovagers to New Holland and 
the Philippine Islands. lienee numerous very fine 
plants, originally discovered by our own celebrated 
circumnavigators, but unfortunately not yet publish- 
ed by them, have first been made known 111 the pages 
of Cavaniiles. 

In the course of the botanical tours of our author, 
he collected materials for a general History of the 
Kingdom of Valencia , which appeared in 17p/>, in 
Spanish, making two volumes. This work, which 
we have never seen, is said to be rich, not only in 
what relates to the three kingdoms of nature, but 
likewise in statistic and antiquarian information. 

Havinpsm June 1801, been entrusted with the 
Directorships*!’ the Iloyal Garden at Madrid, lie 
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published in 1802, another work in his native tongue, C.ivaUillrs 
containing the characters and descriptions of the ( N . 
plants demonstrated in his public botanical lectures. 

To these are prefixed an exposition of the element- f _ 
ary principles of the science, with explanations j 
botanic terms. Cavaniiles was also a frequent and 
important contributor to the periodical work, en- 
titled Annies dc Ciencias N at nr ales y published at 
Madrid. Some observations of his, translated from 
thence, may be found in Dr Sim’s and Mr Konig’s 
Annals of Botany, Vol. 1. 409* The first of these 
indeed, relative to certain seemingly lenticular bo- 
dies, supposed to have an important share in the im- 
pregnation of ferns and mosses, he has himself con- 
tradicted, as arising from an optical deception. His 
candid avowal of this, in a letter to Dr Swartz, is 
published in volume second of the said Annuls , 
p. f>87. We think him also mistaken in the true 
stigma of the Iris, his opinion being sufficiently re- 
futed by those of Kolrcuter and Sprengel, given in 
a note, in the very place just quoted ; nor is his idea 
of the stamens of certain Asclcpiadt\e correct. If 
lie errs however, he errs w'ith great authorities. 

The subject of our present memoir undoubtedly 
excelled more in practical observation, than in phy- 
siological speculation. lie is said to have prepared, 
and partly printed, the first volume ot'alloitus Ma- 
tritensis , being a sort of sequel to his leones ; for it 
w as intended to contain, not merely the figures and 
descriptions of curious or new plants from the gar- 
den, but also of rare dried specimens from the mu- 
seum at Madrid. This work, w ith any other pro- 
ject in favour of science which he might have form- 
ed, was cut short by his death, in May 1804, in the 
fifty-ninth year of his age. An engraved portrait of 
the Abbe Cavaniiles, at the age of forty-four, is 
given in Schrader’s Ncues Journal , published at Er- 
furt, in 1803. Dr Sw artz in the Annals of Botany 
above quoted, gives this testimony to his worth. 

“ Cavaniiles was, like many others, often rather 
hasty in his conclusions ; hut always eager to pro- 
mote science. He was, indeed, a man of a very 
noble mind, and of the most generous communica- 
tive turn ; so that 1 feel l have lost much by his un- 
timely decease, which 1 shall ever regret.” In these 
sentiments the writer of this article most sincerely 
concurs. (j.j.) 

CAVENDISH (IIlniij ), a great and justly ce- 
lebrated Chemist, Natural Philosopher, and Astro- 
nomer; son of Lord Charles Cavendish, and grand- 
son of William, second Duke of Devonshire; bom 
the lOtli of October 1731, at Nice, where his mother, 

Lady Anne Grey, daughter of Henry, Duke of Kent, 
had gone, though ineffectually, for the recovery of 
her health. 

Of a man, whose rank, among the benefactors of 
science and of mankind, is so elevated as that of Mr 
Cavendish, we are anxious to learn all the details- 
both of intellectual cultivation and of moral charac- 
ter that the labours of a biographer can discover 
and record. Little, however, is known respecting 
his earliest education ; he was for some time at New- 
combe’s school, an establishment of considerable re- 
putation at Hackney; and he afterwards went to 
Cambridge : but it is probable that he acquired his 
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Cdven ’is!i. taste for experimental investigation in great mea- 

'^V***' sure from his father, who was in the lwit of amus- 
\ ing himselfwith meteorological observations and ap- 
paratus, and to whom we are indebted for a very ac- 
. .irate determination of the depression of mercury in 
barometrical tubes, which has been made the basis 
of some of the most refined investigations of modern 
times. “ It has been observed,” says M. Cuvier, 
“ that more persons of rank enter seriously into 
science and literature in Great Britain than in other 
countries : anti this circumstance may naturally be ex- 
plained from the constitution of the British Govern- 
ment, which renders it impossible for birth and for- 
tune alone to attain to distinction in the state, without 
high cultivation of the mind ; so that amidst the univer- 
sal ditfusinn of solid learning, which is thus rendered 
indispensable, some individals are always found, who 
are more disposed to occupy themselves in the pur- 
suit of the eternal truths of nature, and in the con- 
templation of the finished productions oflpjcnt and 
genius, than in the transitory interests of the politics 
of the day/’ Mr Cavendish was neither influenced 
by the ordinary amhition of becoming a distinguish- 
ed statesman, nor by a taste for expensive luxuries 
or sensual gratifications; so that, enjoying a mode- 
rate competence during his father’s life, and being 
elevated by his birth above all danger of being de- 
spised for want of greater affluence, he felt himself 
exempted from the necessity of applying to any pro- 
fessional studies, of courting the approbation of the 
public either by the parade of literature or by the 
habits of conviviality, or of ingratiating himself with 
mixed society by the display of superficial accom- 
plishments. It is difficult to refrain from imagining 
that his mind had received some slight impression 
from the habitual recurrence to the motto of his fa- 
mily : the word* cavcndo tutus must have occurred 
perpetually to his eye ; and all the operations of his 
intellectual powers exhibit a degree of caution almost 
unparalleled in the annals of science ; for there is 
scarcely a single instance, in which he had occasion 
to retrace his steps, or to reoal his opinions. In 
170*0, he became a Fellow of the Royal Society, and 
continued for almost fifty years to contribute to the 
PliihnophU al Transactions some of the most inte- 
resting and important papers, that have ever appear- 
ed in that Collection ; expressed in language which 
affords a model of concise simplicity and unaffected 
modesty ; and exhibiting a precision of experimen- 
tal demonstration, commensurate to the judicious se- 
lection of the methods of research, and to the accu- 
racy of the argumentative induction ; ami which have 
been considered, by some of the most enlightened 
historians, as having been no less instrumental in pro- 
moting the further progress of chemical discovery, 
by banishing the vague manner of observing and rea- 
soning, that had too long prevailed, than by immedi- 
ately extending the bounds of human knowledge 
with respect to the very important facts, which are 
first made public in these communications. 

1. Three Papers, containing Experiments on Fac- 
titious Air . (Phil. Trans. 1706, p. Ml.) It had been 
observed by Boyle, that some kinds of air were un- 
fit for respiration ; and Hook and Mayow had look- 
ed still further forwards into futurity with prophetic 
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glances, which seem to have been soon lost and for- C-vrnd: li. 
gotten by the inattention or want of candour of their 
successors. Hales had made many experiments on 
gases, but without sufficiently distinguishing their 
different kinds, or even being fully aware that fixed 
air was essentially different from the common atmo- 
sphere. Sir James Lowther, in 1703, had sent to 
the Royal Society some bladders filled with coal 
damp, which remained inflammable for many weeks ; 
little imagining the extent of the advantages which 
were one day to result to his posterity from the la- 
bours of that society, by the prevention of the fa- 
tal mischiefs which this substance so frequently oc- 
casioned. Dr Snip had soon after suggested, that 
the gas which stagnated in some caverns near Ryr- 
niont was the cause of the briskness of the water; 

Dr Brownrigg of Whitehaven had confirmed this 
opinion by experiments in 1741 ; and Dr Black, in 
1755, had explained the operation of this fluid in 
rendering the earths and alkalis mild. Such was 
the state of pneumatic chemistry when Mr Caven- 
dish began these experimental researches : He first 
describes the apparatus now commonly used in pro- 
cesses of this kind, a part of which had been before 
employed by Hales and others, but which he had 
rendered far more perfect, by the occasional em- 
ployment of mercury. He next relates the experi- 
ments, by which he found the specific gravity of in- 
flammable air to be about y f of that of common 
air, whether it was produced from zinc or otherwise ; 
first weighing a bladder filled with a known bulk of 
the gas, and then in a state of collapse ; and also ex- 
amining the loss of weight during the solution of zinc 
in an acid, having taken care to absorb all the su- 
perfluous moisture of the gas by means of dry potass. 

He also observed, that the gas obtained during the 
solution of copper in muriatic acid was rapidly ab- 
sorbed by water, but he did not inquire further into 
its nature. The second paper relates to fixed air, 
which was found to undergo no alteration in its 
elasticity when kept a year over mercury ; to be ab- 
sorbed by an equal bulk of water or of olive oil, and 
by less than half its bulk of spirit of w f ine ; to exceed 
the atmospheric air in specific gravity by more than 
one half, and to render this fluid unfit for supporting 
combustion, even when added to it in the propor- 
tion of I to 9 only. Mr Cavendish ascertained the 
quantity of this gas contained in marble and in the 
alkalies ; hut his numbers fell somewhat short of those 
which have been determined by later experiments: 
lie also observed the solubility of the supercarbonatc 
of magnesia. In the third part, the air produced by 
fermentation and putrefaction is examined: Mac- 
bride had shown that a part of it was fixed air ; and 
our author finds that sugar and water, throwrn into 
fermentation b) yeast, emit this gas, without alter- 
ing the quantity or quality of the common air pre- 
viously contained in the vessel, which retains its 
power of exploding with hydrogen, exactly like com- 
mon air : lie also shows that the gas thus emitted is 
identical with the fixed air obtained from marble ; 
and that the inflammable air, extricated during pu- 
trefaction, resembles that which is procured from 
zinc, although it appeared to be a little heavier. 

2. Experiments on Rathbonc Place Water. Phil. 
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Candid* Trans, 1767- P- 92. In tliis paper Mr Cavendish 
shows the solubility of the supercarbonate of lime, 
which is found in several waters about London, and 
V is decomposed by the process of boiling, the simple 
<Taibonate being deposited in the form of a crust : 
the addition of pure lime water also causes a pre- 
cipitation of a greater quantity of lime than it con- 
tains. These conclusions are confirmed by syntheti- 
cal experiments, in which the supercarbonate is form- 
ed, and remains in solution. 

3 . An Attempt to explain some of the principal 
Phenomena of Electricity by means of an Elastic Fluid, 
Phil . Trans. 1771. P. 584. Our author's theory of 
electricity agrees with that which hud been publish- 
ed a few years before by Aipinus, but ho has enter- 
ed more minutely into the details of calculation, 
showing the manner in which the supposed fluid 
must be distributed in a variety of coses, and ex- 
plaining the phenomena of electrified and charged 
substances, as they are actually observed. There is 
some degree of unnecessary complication from the 
great generality of the determinations : the law of 
electric attraction and repulsion not having been 
at that time fully ascertained, although Mr Caven- 
dish inclines to the true supposition, of forces vary- 
ing inversely as the square of the distance : this de- 
ficiency he proposes to supply by future experi- 
ments, and leaves it to more skilful mathematicians 
to render some other parts of the theory still more 
complete. He probably found, that the necessity of 
the experiments, which he intended to pursue, was 
afterwards Superseded by those of Lord Stanhope 
raid M. Coulomb ; but lie had carried the mathe- 
matical investigation somewhat further at u latter 
period of his life, though he did not publish his pa- 
pers : an omission, however, which is the less to be 
regretted, as M. Poisson, assisted by all the improve- 
ments of modern analysis, has lately treated the same 
subject in a very masterly manner. The acknow- 
ledged imperfections, in some parts of Mr Caven- 
dish '« demonstrative reasoning, have served to dis- 
play the strength of a judgment and sagacity, still 
more admirable than the plodding labours of an au- 
tomatical calculator. One of the corollaries seems 
at first sight to lead to a mode of distinguishing posi- 
tive from negative electricity, which is not justified 
by Experiment ; but th? fallacy appears to be refer- 
able to the very comprehensive character of the au- 
thor’s hypothesis, which requires some little modifi- 
cation to accommodate it to the actual circumstances 
of the electric fluid, as it must be supposed to exist 
in nature. 

4. A Report <f the Committee appointed by the 
Royal Society , to consider of a Method for securing 
the Powder Magazine at Pur/leet, Phil. Trans . 177*1. 
P. 4*2. Additional Letter . P. 6(>. Mr Cavendish, 
and most of his colleagues on the committee, recom- 
mended the adoption of pointed conductors: Mr 
Wilson protested, and preferred blunt conductors : 
but the committee persisted in their opinion. Later 
experiments, however, have shown, that the point in 
dispute between them was of little moment. 

5. An Account of some Attempts to imitate the Ff- 
fecU of tftb* Torpedo by Electricity . Phil. Trans. 

1776. P. 196. The peculiarity of these effects is 
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shown to depend in some measure on the propor- Caj4ndisls 
tional conducting powers of the substances concern- 
ed, and on the quantity of electricity, as-flistinguish- 
td from its intensity. Iron is found to conduct 40b r , t 
million times as well as pure water, and sea wa ter • * 

720 times as well : and the path, chosen by tH& elec- 
tric fluid, depending on the nature of all the sub- 
stances within its reach, an animal, not immediately 
situated in the circuit, will often be affected, on ac- 
count of the facility with which animal substances in 
general conduct the fluid. The shock of a torpedo, 
producing a strong sensation, but incapable of being 
conveyed by a chain, was imitated by the effect of a 
w eak charge of a very large battery : and an artifi- 
cial torpedo of wood being made a part of the circuit, 
the shock diffused itself very perceptibly through the 
water in which' it was placed ; hut the experiment 
succeeded better, when the instrument was made of 
wet leather, which conducts rather better than wood, 
the battoWbeing more highly charged, in proportion 
to the increase of conducting power. 

6. An Account of' the Meteorological Instruments 
used at the Royal Society s House. Phil. Trans . 

177 6. P. 575. Of the thermometers it is observed, 
that they are adjusted by surrounding the tubes with 
wet cloths or with steam, and barely immersing the 
bulbs in the water ; since a variation of two or three 
degrees will often occur, if these precautions are ne- 
glected, For the correction of the heights of baro- 
meters, we have Lord Charles Cavendish’s table of 
the depression arising from capillary action. The 
variation compass was found to exhibit a deviation 
from the meridian 15' greater in the house of the 
Uoyal Society than in an open garden in Marlborough 
Street : there was also a mean error of about 7' in 
the indications of the dipping needle ; but it was dif- 
ficult to ascertain the dip, without being liable to 
an irregularity, whicn often amounted to twice as 
much. 

7 • Report of the Committee appointed to consider 
of the best Method of adjusting Thermometers. Phil. 

Trans . 1777- P. 81 6. This paper is signed by Mr 
Cavendish and six other members, but it is princi- 
pally a continuation of the preceding. It contains 
very accurate rules for the determination of the boil- 
ing point, and tables tor the correction of unavoid- 
able deviations from them ; establishing inches 
as the proper height of the barometer for making 
the experiment, if only steam be employed, and 
29.5 if the ball be dipped in the water : but with all 
precautions, occasional variations of half a degree 
were found in the results. 

8. An Account oj a New Eudiometer . Phil. Trans. 

1788. P. 106. Mr Cavendish was aware of the great 
difference in the results of eudiometrical experiments 
with nitrous gas, or nitric oxyd, according to the 
different modes of mixing the elastic Hu ids ; and he 
justly attributes them to the different degrees of 
oxygenualion of the acid that is formed. But he 
found that when the method employed was the same, 
the results were perfectly uniform ; and he ascer- 
tained in this manner that there was no sensible dif- 
ference in the constituent parts of the atmosphere 
under circumstances the most dissimilar : the air of 
London, with all its fires burning in the winter, ap- 
9 
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Cfkvmdi<Jj. pearing equally pure with the freshest breezes of the 
country. He also observed the utility of the sul- 
1 furets of potass and of iron for procuring phlogisti- 
catod air ; but he does not seem to ’ ive employed 
them as tests of the quantity of this gas contained in 
mixture. 

9 * Observations on Mr Hutchins s Experiments for 
determining the degree of Cold at which Quicksilver 
freezes . Phil, Trans . 1783. P. 303. In experi- 
ments of this kind, many precautions arc necessary, 
principally on account of the contraction of the 
inctal at the time of its congelation, which was found 
to amount to about ,/ y of its bulk ; and the results 
which had been obtained, were also found to require 
some corrections for the errors of the scales, which 
reduced the degree of cold observed to 3f)° below 
the zero of Fahrenheit, or 71° below the freezing 
point, answering to — 39. 4 1 of the centesimal scale. 
In speaking of the evolution of heat during conge- 
lation, he calls it “ generated" by the substances, 
and observes, in a note, that Dr Black's hypothesis 
of capacities depends “ on the supposition that the 
heat of bodies is ow ing to their containing more or 
less of a substance called the matter of heat ; and 
as” he thinks “ Sir Isaac Newton's opinion, that heat 
consists in the internal motion of the particles of 
bodies, much the most probable,” he chooses 14 to 
use the expression heat is generated,” in order to 
avoid the appearance of adopting the more modern 
hypothesis; and this persuasion, of the nonexistence 
of elementary heat, lie repeats in his next paper. It 
is remarkable that one of the first of Sir Humphry 
Davy’s objects, at the very beginning of his singular- 
ly brilliant career of refined investigation and fortu- 
nate discovery, was the confirmation of this almost 
forgotten opinion of Mr Cavendish ; and for this pur- 
pose he devised the very ingenious experiment of 
melting two pieces of ice by their mutual friction in 
a room below the freezing temperature, which is 
certainly incompatible with tin* common doctrine of 
caloric, unless we admit that caloric could have ex- 
isted in the neighbouring bodies in the form of cold, 
or of something else that could be converted into 
caloric by the operation ; and this transmutation 
would still be nearly synonymous with generation, 
in the sense hero intended. However this may be, 
it is certain that, notwithstanding all the experi- 
ments of Count litimford, Dr Ilaldalt, and others, 
Sir Humphry has been less successful in persuading 
his contemporaries of the truth of Mr Cavendish's 
doctrine of heat, than in establishing the probability 
of his opinions respecting the muriatic acid. 

10 . Experiments on Air, Phil . Trans . 1784-. P. 

1 19. This paper contains an account of two of the 
greatest discoveries in chemistry that have ever yet 
been made public: the composition of water, and 
that of the nitric acid. The author first establishes 
the radical difference of hydrogen from nitrogen or 
azote ; he then proceeds to relate his experiments 
on the combustion of hydrogen with oxygen, which 
had partly been suggested by a cursory observation 
of Mr Warltire, a Lecturer on Natural Philosophy, 
and which prove that pure water is the result of the 
process, provided that no nitrogen be present. These 
tfxperiinents were first made in 1781, and were then 
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mentioned to Dr Priestley; and when they were first Cavendish, 
communicated to Lavoisier, he found some' 
culty in believing them to be accurate. The second 
scries of experiments demonstrates, that when’phlo- 
gisticated air, or nitrogen, is present, in the process, 
some nitric acid is produced ; and that this acid may 
be obtained from atmospheric air, by the repeated 
operation of the electrical spark. 

It has been supposed by one of Mr Cavendish's 
biographers, that if Mr Kirwan, instead of opposing, 
had adopted his chemical opinions, u he would never 
have been obliged to yield to his French antagonists', 
and the antiphlogistic theory would never have 
gained ground.” But in this supposition there seems 
to be a little of national prejudice. Mr Cavendish 
by no means dissented from the whole of the anti- 
phlogistic theory : and in this paper, he has quoted 
Lavoisier and Scheele in terms of approbation, as 
having suggested the opinion 44 that dephlogisticated 
and phlogisticated air are quite distinct substances, 
and not differing only in their degree of phlogistica- 
tion, and that common air is a mixture of the two.” 

Ho afterwards mentions several memoirs of Lavoisier 
in which phlogiston is entirely discarded ; and says 
that 44 not only the foregoing experiments, but most 
other phenomena of nature, seem explicable as well, 
or nearly as well, upon this, as upon the commonly 
believed principle of phlogiston and after stating a 
slight conjectural objection, derived from the chemi- 
cal constitution of vegetables, he proceeds finally 
to observe, that 44 Lavoisier endeavours to prove, 
that dephlogisticated air is the acidifying principle 
this is no more than saying, that acids lose their 
acidity by uniting to phlogiston, which, with regard 
to the nitrous, vitriolic, phosphoric, and arsenical 
acids, is certainly true; and probably with regard 
to the acid of sugar; 44 but as to the marine acid, and 
acid of tartar, it does not appear that they are capa- 
ble of losing their acidity by any union with phlo- 
giston and the acids of sugar and tartar become 
even less acid by a further dephlogistication. It is 
obvious that this argument amounts only to an ex- 
ception, and not to a total denial of the truth of 
the theory : M. Cuvier has even asserted that 
the antiphlogistic theory derived its first origin 
from one great discovery of Mr Cavendish, that 
of the nature of hydrogen gas, and owed its com- 
plete establishment to another, that of the compo- 
sition of water: but it would be unjust to deny 
to Lavoisier the merit of considerable originality 
in his doctrines respecting the combinations of oxy- 
gen ; and however he may have been partly antici- 
pated by llooke and Mayow, it was certainly from 
him that the modern English chemists immediately 
derived the true knowledge of the constitution of 
the atmosphere, which they did not admit without 
some hesitation, but which they did ultimately admit, 
when they found the evidence irresistible. On the 
other hand, it has been sufficiently established, since 
Mr Cavendish's death, by the enlightened researches 
of the most original of all chemists, that Lavoisier 
had carried his generalization too far ; and it must 
ever be remembered, to the honour of Mr Caven- 
dish, and to the credit of this country, that we had 
not all been seduced, by the dazzling semblance of 
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Cnvrr»f?isli. universal laws, to admit fucts as demonstrated, which 
were only made plausible by a slight and imperfect 
antilogy. 

1 1. Answer to Mr K invan's Remarks upon tkv Ex- 
periments on Air . Phil. Trans. 1784. P. 170. Mr 
Kirwan, relying on the results of some inaccurate ex- 
periments, had objected to those conclusions, which 
form the principal basis of the antiphlogistic theory. 
Mr Cavendish repeated such of these experiments 
as seemed to be the most ambiguous, and repelled 
the objections : showing, in particular, that w hen 
fixed air was derived from the combustion of iron, it 
was only to be referred to the plumbago, sho>vn by 
Borgmann to exist in it, which was well known to 
be capable, in common with other carbonaceous sub- 
stances, of affording fixed air. 

1 2. Experiments on Air . Phil. Trans . 1785. P. 
37*2. The discovery of the composition of the ni- 
tric acid is here further established; and it is shown 
that the whole, or very nearly the whole of the irre- 
spi ruble part of the atmosphere is convertible into 
this acid, when mixed with oxygen, and subjected 
to the operation of the electric spark : the fixed air, 
sometimes obtained during the process, being wholly 
dependent on the presence of some organic sub- 
stances. 

13. An account of Experiments made by Mr John 
Mac nab, at Heulty House , Hudson's liny, relating 
to Freezing Mixtures. Phil . ’Trans. 1 78f>. P. 241. 
From these experiments Mr Cavendish infers the 
existence of two distinct species of congelation in 
mixed liquids, which he calls the Aqueous and Spi- 
rituous Congelations, and of several alternations of 
easy and difficult congelation when the strength is 
varied, both in the case of the mineral acids and 
of spirit of wine. The greatest degree of cold ob- 
tained wus — 78.}°. 

14. An account of Experiments made by Mr John 
yjacnab , at Albany Forty Hudson's Hay* Phil. 
Trans . 1768. P. ltio. The points of easy congela- 
tion are rtill further investigated, and illustrated by 
comparison with Mr Keir’s experiments on the sul- 
furic acid. It was found that the nitric acid was 
only liable to the aqueous congelation, unless it was 
strong enough to dissolve Jdi of its weight of mar- 
ble ; and that it had a point of easy congelation, 
when it was capable of dissolving » the frozen 
part exhibiting, in other cases, a tendency to ap- 
proach to this standard., Mr Keir had found that 
sulfuric acid, of the specific gravity 1.78, froze at 
4()° ; and that it had another maximum when it was 
very highly concentrated. 

15. On the Conversion of a Mixture of Dephlogis- 
ticated and Phlogisticatcd Air into Nitrous Acid , 
by the Electric Shock. Phil. Trans. 1788. P. 2th. 
Some difficulties having occurred to the Continental 
chemists in the repetition of this experiment, it was 
exhibited with perfect success, by Mr Gilpin, to a 
number of witnesses. This was an instance of con- 
descension, which could scarcely have been expect- 
ed from the complete conviction, which the author 
of the discovery must have felt, of Ids own accuracy, 
and of the necessity of the establishment of his dis- 
covery, when time should have been afforded for its 
examination. 


i 6. On the Height of the Luminous Anh, u7;fV7i Cavo/.dfcli. 
teas seen on Feb. 23. 1784. Phil. Trans. 1790. p. 

101. Mr Cavendish conjectures that the appear- 
ance of such arches depends on a diffused light, re-, 
sembling the aurora borealis, spread into a flattened j 
space, contained between two planes nearly * 

and only visible in the direction of its breadth : so 
that they arc never seen at places far remote from 
the direction of the surface ; and hence it is difficult 
to procure observations sufficiently accurate for de- 
termining their height, upon so short a base : but in 
the present instance there is reason to believe that 
the height must have been between 52 and 71 miles. 

17. On the Civil Year of the Hindoos , and its 
Divisions, with an Account oj three Almanacs belong- 
ing to Charles II 'ilk ins, Esq. Phil. Trans . 1 7 [) 2 . P. 

383. The subject of this paper is more intricate 
than generally interesting ; but it may serve as a spe- 
cimen of the diligence which the author employed in 
the investigation of every point more or less immedi- 
ately connected with his favourite objects. The 
month of the Hindoos is lunar in its duration, but 
solar in its commencement; and its periods are ex- 
tremely complicated, and often different for differ- 
ent geographical situations : the day is divided and 
subdivided scxagcsirtially. The date of the year, in 
the epoch of the Kalee Yug, expresses the ordinal 
number of years elapsed, as it is usual with our 
astronomers to reckon their days ; so that the year 
100 w ould be the beginning of the second century, 
and not the 100th year, or the end of the fust cen- 
tury, us in the European calendar: in the same man- 
ner as, in astronomical language, 1817 December 
Sid. J8h. means six o’clock in the morning of the 
1st of January 1818. 

18. Experiments to determine the Density of the 
Earth. Phil . Trans. 1798. P. 4d<J. The apparatus, 
with which this highly important investigation was 
conducted, had been invented and constructed many 
years before by the ltcverend John Michell, who 
did not live to perform the experiments for which lie 
intended it. Mr Cavendish, however, by the accu- 
racy and perseverance with which he carried on a 
course of observations of so delicate a nature, .is 
well as by the skill and judgment with which he 
obviated the many unforeseen difficulties that occur- 
red in its progress, and determined the corrections of 
various kinds which it was necessary to apply to the 
results, has deserved n > less gratitude from the cul- 
tivators of astronomy and geography, than if the 
idea had originally been his own. The method em- 
ployed w ? as to suspend, by a vertical win*, a horizon- 
tal bar, having a leaden ball at each end ; to deter- 
mine the magnitude of the force of torsion by the 
time occupied in the lateral vibrations of the bar; 
and to measure the extent of the change produced 
in its situation by the attraction of two large masses 
of lead, placed on opposite sides of the case contain- 
ing the apparatus, so that this attraction might be 
compared w ith the weight of the balls, or, in other 
words, with the attraction of the earth. In this 
manner the mean density of the earth was found to 
be 5J times as great as that of water ; and although 
this is considerably more than had been inferred 
from Dr Muske/yne's observations on the attrac- 
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CavcriMhli. tion of Shehallion, yet the experiments agree so well 
with each other, that we can scarcely suppose any 
material error to have affected them. Mr Michell’s 
apparatus resembled that which M. Joulomb had 
employed in his experiments on magnetism, but he 
appears to have invented it before the publication of 
M! Coulomb's Memoirs. 

1<). On an Improved Method of Dividing Astrono- 
mical Instruments . PhiL Trans . 180{). P.221. The 
merits of this improvement have not been very highly 
appreciated by those who arc in the habit of execu- 
ting the divisions of circular arcs. It consists in a 
mode of employing a microscope, with its cross wires, 
as a substitute for one of the points of a beam com- 
pass, while another point draws a faint Tine on the 
lace of the instrument in the usual manner. The 
Duke tie Chaulnes had before used microscopical 
sights for dividing circle? ; hut his method more 
nearly resembled that which has been brought for- 
wards in an improved form by Captain Iiater; and 
Mr Cavendish, by using a single microscope only, 
seems to have sacrificed some advantages which the 
other methods appear to possess: but none of them 
bus been very fairly tried ; and our artists have 
hitherto continued t o adhere to the modes which 
they had previously adopted, and which it would 
perhaps ha\e been difficult for them to abandon, even 
if they hud been convinced of the advantage^ to be 
gained by some partial improvements. 

Such were the diu rsifud labours of a philosopher, 
who possessed a dearness of compiehetbion, and an 
acuteness of reasoning, which had been the lot of very 
lew of his pre decossors since the days of Newton. 
Maclaurin and Waring, perhaps also Stirling and I.mi- 
den, were incompai ably ‘greater mathematicians. ; but 
none of them attempted to employ their powers of in* 
wstigation in the pursuit of physical discovery : lCulcr 
and Lagrange, on the Continent, had carried the im- 
pro\ ements of analytical reasoning to an unparalleled 
extent, and they both, as well as Daniel Bernoulli and 
D’Alembert, applied these powers with marked success 
to tin solution of a great variety of problems in me- 
chanics and in astronomy : hut they made no experi- 
mental discoveries of importance : and the splendid 
career of chemical investigation, which has since been 
pursued with a degree of success so unprecedented in 
history, may be said to have been first laid open to 
mankind by the labouis of Mr Cavendish : although 
the further discoveries of Priestley, Scheele, and La- 
voisier, soon furnished, in rapid succession, a super- 
structure commensurate to the extent of the* founda- 
tions so happily laid. 44 Whatever the sciences reveal- 
ed to Mr Cavendish/’ says Cuvier, 14 appeared always 
to exhibit something of the sublime and the marvel- 
lous : he weighed the earth : he rendeied the air na- 
vigable : he deprived water of the quality of an ele- 
ment and lie denied to fire the character of a sub- 
stance. “ The charnels of the evidence on which he 
established his discoveries, so new and so unexpected 
as they were, is still more astonishing than the facts 
themselves which lie detected: and the works, in 
which he has made them public, are so many master- 
pieces of sagacity and of methodicul reasoning: each 
perfect as a whole and in its parts ; and leaving no- 
thing for any other hand to correct: but rising in splen- 
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dour with each successive year that passes over them; Cavendish, 
and promising to carry down his name to a posterity 
far more remote than his rank and connections could 
ever have enabled him to attain without them.'* 

In his manners Mr Cavendish had the appearance 
of a quickness and sensibility almost morbid, united 
to a slight hesitation in his speech, which seems to 
have depended more on the constitution of his mind, 
thau on any deficiency of his organic powers, and to 
an air. of timidity and reserve, which sometimes af- 
forded a contrast, almost ludicrous, to the sentiments 
of profound respect which were professed by those 
with whom he conversed. It is not impossible that he 
may have been indebted to his love of severe study, 
not only for the decided superiority of his faculties to 
tho^e of the generality of mankind, but even fo$ his 
exemption from absolute eccentricity of character, 
llis person was tall, and rather thin : his dress was 
singularly uniform, although sometimes a little ne- 
glected. Ilis pursuits were seldom interrupted by in- 
disposition ; but he suffered occasionally from cal- 
culous complaints. Ilis retired habits of life, and his 
disregard of popular opinion, appear to have lessened 
the notoriety winch might otherwise have attached to 
his multiplied successes in science; but his merits 
weie more generally understood on the Continent thau 
in this country ; although it was not till he bad pas- 
sed the ago of seventy, that he was made ope of tin* 
eight Foreign Associates of the Institute of France. 

Mr Cavendish was no less remarkable in the latter 
part of his life, for the immense accumulation of his 
pecuniary properly, than for his intellectual and scien- 
tific treasures. Ilis father died in 1783 ; bung at that 
time eighty years old, atu) the senior member of the 
Royal Soviet) : but he is said to have succci ded at an 
earlier period to a considerable inheritance left him by 
one of his uncles, lie principally resided at Clapham 
Common; but his library was latterly at his house in 
Bedford Square ; and his books were at the command 
of all men of letters, either personally known to him, 
or recommended by his friends : indeed the whole ar- 
rangement was so impartially methodical, that he ne- 
ver took down a book for his own use, without enter- 
ing it in the loan book ; and after the death of a 
German gentleman, who had been his librarian, lie 
appointed a day on which he attended in person every 
week for the accommodation of the few, who thought 
themselves justified in applying to him for such books 
as they wished to consult, lie was constantly pre- 
sent at the meetings of the Royal Society, as well as at 
the conversations held at the house of the President; 
and he dined every Thursday with the club composed 
of its members, lie had little intercourse wilh gene- 
ral society, or even with his own family, und saw only 
once a year the person whom he had made his princi- 
pal heir, lie is said to have assisted several young 
nun, whose talents, recommended them to his notice, 
in obtaining establishments in life; but in his later 
years, such instances were certainly very rare. Ilis 
tastes and his pleasures do not seem to have been in 
unison with those, which arc b^t adaptid to the ge- 
nerality of mankind ; and Midst the abundance of all 
the means of acquijtaa .^very earthly enjoyment, he 
must have wanted taPPsyinpathy, which alone is ca- 
pable of redoubling our delights, by the consciousness 
* Ki 
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r^iHlali. tli at wo share thorn in common with a multitude of perpetual encouragement of those objects, which he 
our friends, find of enhancing the beauties of all the had himself pursued with so much ardour. But 
bright prospects that surround us, when they aie still however we might be disposed to lament Mich an 
more highly embellish/d by leflection “ from looks omission, we have surely no reason to complain nl hr. 
that we love/ 1 lie could have had no limitation ci- determination to follow more nearly the ordinaiy 
ther of comfort or of luxury to stimulate him to ox- coin so of distiibmum of his propeity,’ among th-.rw 
e.rlinn ; even his riches mii^t have deprived him of the whose relationship would have given them a legal 
gratification of believing, that each new triumph in claim to the succession, il he had not concerned him* 
science might promote the attuinmmt of some great self in directing it. We may observe on many other 
object in life that he earnestly desired ; a gratification occasions, that the nv»st successful cultnatois of 
generally indeed illusory. but which does not cease to he- science are not always the most strenuous promoters 
guile us till v\c become callous as well to the pleasures of it in others ; as we often see the most ignorant per- 
as to the sorrows of existence. Hut in the midst of this sons, having been render* d sensible by experience of 
“painful preeminence,” he must still have been ca- their own deficiencies, somewhat disposed to oven ate 
pable of extending his sensibility over a still wider the value of education, and to bestow more on the im- 
Jield of time and space, and of looking forwards to the proveinont of their children, than men of protnimder 
approbation of the wise and the good of all countries learning, who may possibly have felt the insulin iency 
and of all ages: and he must have enjoyed the high- of their own accomplishments tor insuring success hi 
est an*l purest of all intellectual pleasures, arising from the world. Hut even if Mr Cavendish had luen iu- 

the consciousness of his own excellence, ami from the dined to devote a laige share of his piopeily to the 

certainty that, sooner or later, all mankind must ac- establishment of fellowships or professoi ships, for the 
knowledge his claim to their profouiuk-st respect and incitement of men ol talents to a moie complete dc- 
higlicst veneration. . votion of their lives to the pursuit ot science, it is 

tl It was probably either the reserve of his manners/* very doubtful whether he Could have enteiUumd a 
says Cuvier, “or the modest tone of his writings, reasonable hope of benefiting his country by such an 

that pincured him the uncommon distinction of never institution : for the highest motives that stimulate 

having his repose disturbed either by jealousy or by men to exertion aie not those which aie immcdial* ly 

criticism. lake his great countryman Newton, whom corniced with their pecuniary inteiests : the senators 
he resembled in so many other respects, lie died full of and the statesmen oi (treat Hrilain are only paid in 
yeais and honours, beloved even by his livals, respected glory; and where we seek to obtain the coop* ration 
by the age which he had enlightened, celebrated through- of the best educated and the most enlightened nnlivi. 
out the scientific world, ami exhibiting to mankind a duals in any pursuit or profession, we must hold out 
perfect model of what a man of science ought to he, as incentives the possession of high celibnly and 
and a spit mini example of that success, which is so public respect; assured that they will be iiicompuiu- 
eagerly sought, but so seldom obtained/’ The last bly more effectual than any inercenaiy considuations, 
words that he uttered were characteristic of his unal- winch are generally loimd to detnmme a crowd oi 
terable l*>ve of method and subordination: he* had commercial speculators to enter into comp* (ition for 
ordered his seivant to leave him, and not to return till the proposed rewards, and to abandon all luillici eon- 
51 certain hour, intending to pass Ins latest moments in corn with the objects intended to be pursued, a*. «>on 
the tranquillity of periec t solitude: but the servant’s as their aval ice is gratified. To lane (he rank of 
impatience to watch his master diligently having m- science in civil lile is thcietme most * sM-nlially to 
duced him to infringe the order, he was severely re- promote its pi ogress: and when we compute the 
proved for his indiscretion, and took care not to repeat state not only ot the scientific associations, but also 01 
the olhncc, until the scene whs finally closed. Mr the learned professions in this countiy and among 0111 
Cavendish died on the 24th of Febiunry 1 8 1 0 ; ncighbouis, we shall ic'd little leason t« > ugut the 
and was buried in the family vault at Dei by. He total want of pecuniar, patronage that is rcimuhabfc 
left a property in the funds of about 1-700,000, in (Boat Button, with respect to eveiy independent 
which he divided into six equal parts, giving two department of Idlers, while it is so amply c ompen-aied 
to Lord George Cavendish, the son of his fusL con- by tin* greater degree ot credit and r»*sp* viability ut- 
sin, one to each of his sons, and one to the Kail tacheii to the possession ot successtiii talent. It must 
of Hessborough, whose mother was aho ins first cou- not howevei be deni* d, that even in this po.nl of view 
mu. Some other pcisunal pro| erty devolved to Loid theie might be some improvement m tin public spmt 
George as residuary legal* e ; and a landed estate of of the country: Mr Cavendish was indeed neither 
L. (i000 a year d« scended to his only brother, Mr fond of giving nor ot icctmng praise; and he was 
Kiederic Cavendish of Maikct Slice t, 1 lerts, a single little disposed to en’iven the intervals ot ins serious 
man, and of habits of lile so j.eeuliaily ic tired, (hat studies by the promotion of social or convivial chcor- 
MU iui ther increase of income would have been still fulness: but it would at all times be veiy easy toi 

jnorc useless to him than it had been to die testator. an individual, possessed of high rank and *imph\ior- 

Much as IVJr Cavendish elected tor the promotion tuiu*, ol coned taste and elegant manners, to confer 
of physical science throughout his life; it has not so much dignity on science and literature by showing 

been unusual, even for bis warmest admirer*, to ex* personal testimonies of respect to acknowledged merit, 

press some regret that Mpclid not attempt to do still as greatly to excite the luooiious stud*nt to the unre- 
morc after his death, by the adkropnalion of a small nuttingexertionsof patient application, and to rouse th< 
share of his immense and neglected wealth, the man of brilbant talent to the noblest flights of genius. 
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CjvpndisU Gentlemans Magazine, 1810, ii. P. I8‘\— Aikin’s 
ft General Biography, VoK X— Chalmers Btogra- 

e.-lfbps. hicu i Di c u, m ary, Vol. VII.— Thomson's Annals, 
\ 0 I. I— Cuvier , hlistoirc de la Clam des Sciences 
Mathhnatupm, 1811. P. exxvi. (t. r.) 

CELEBES, an extensive island in the Indian ar- 
chipelago, situated between Java and Borneo, and 
extending from about 2° north, to 6° south latitude, 
and 11<)° to 125° cast longitude. It is of the most 
irregular form, consisting of four long peninsulas, 
united together at a central point. It was first dis- 
covered by the Portuguese in 132.5. In 1 66*0, that 
people were driven out. by the Dutch, who had to 
sustain a long series oi contests with the natives, 
till, in l ()()<), they succeeded in forming a permanent 
settlement. Their principal establishment has always 
been Port Rotterdam, at Macassar, on the western 
coast of the island, situated in ,V‘ <)' south latitude, 
and 1 1 5J° 48' cast longitude. The fort is about 800 
feet from the sea, well fortified with high aud strong 
walls. The town lies on a plain to the north, and is 
tolerably built ; the streets broad and crossing each 
other at right angles. The trade is not considera- 
ble, the country affording few articles of export ex- 
cept rice and "a number of slaves for the supply of 
Java. The chief object of the Dutch in this settle- 
ment, was to secure their communication with the 
spice islands. They had repeated attacks to sustain 
from the Rajah of Macassar, whose power, in 1778, 
they finally subverted, and transferred the superiori- 
ty to their ally, the Rajah of Bony. Ilis territory is 
situated round the great bay on the southern coast, 
called the Bay of Bony, Sewa, or Ruggess. The 
inhabitants are termed Bonginesc, or Bonnians, cor- 
rupted by the English into Buggesses. These are a 
\ery remarkable people, and possess many excel- 
lent qualities In a manuscript account which we 
have seen, written by a gentleman long resident in 
thi.v, part of India, they are considered as %y much 
the most meritorious of the inhabitants of the East 
India Mamls. They manufacture the cotton of their 
own country, and of Java, into a species of cloths, 
which, from their superior quality, are in universal de- 
mand throughout the archipelago. I heir permanent 
residence he states to be around a great lake in the in- 
terior, which they leave at the commencement of the 
season favourable for navigation. I hey then sail 
down a river into the bay of Bony, whence they 
f.pread themselves over all the neighbouring seas. 
There is not a coast from the extremity of New Hol- 
land to the Malay peninsula, in which their prows 
are not habitually seen, Beetles exchanging their 
own commodities for those of their neighbours, they 
act as carriers between the countries that lie remote 
from each other. Our informant describes their 
conduct as traders to be not less upright und ho- 
nourable than it is active and enterprising. They 
defend themselves and their property against the at- 
tacks of the Malay pirates with the most heroic and 
desperate valour. Major Thorn, in his Account of 
Jaw /, mentions an instance in which a Bonginese 
crew, being overcome and boarded, set fire to a bar- 
rel of powder which was on board, and thus blew up 
at once themselves und their assailants. 
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In 1814 , the Rajah of Bon y being considered ini- 
mical to the British Government, an expedition 
against him was sent from Java under Genera/ 
Nightingale. It arrived at Macassar on the 7th ot 
June, and immediately landed. The British force, 
led by Col. Maclcod, attacked the town and palace, 
and carried them in about an hour, though with 
some loss, the Rajah escaping into the interior of 
his dominions. A new’ government was then esta- 
blished ; but the revolution in Europe has, wc be- 
lieve, restored this settlement* to the Dutch, its for- 
mer possessors* 

The interior of Celebes, and the remainder of its 
coasts, arc almost entirely unknown. The Great 
Bay of Gonong Tello, on the cast coast, presents 
many natural advantages. Gold is exported from 
its coasts, and the amount is suid to be capable of 
almost indefinite augmentation. Tortoise shell is 
likewise produced in considerable quantity. Bcn- 
thara Bay, to the south-east of Macassar, has a fort * 
with some trade : the country round produces ex- 
cellent rice. 

The exports are nearly similar to those of Bor- 
neo. Gold ie found, a3 there, in alluvial soil, wash* 
ed down by the livers. Sometimes even springs, 
slightly impregnated with that metal, issue from the 
rocks. The total value of the gold exported is esti- 
mated by Mr Hamilton at L. 120,000. (Iwt India 
Gazetteer .) The cotton cloths manufactured in Ce- 
lebes, called cambuys> are universally worn through 
the Indian islands ; but their use does not extend 
farther. The imports coincide precisely with those 
of Borneo. (»•) 

CESAROTTI (Melchior), an Italian poet, wag 
bom at Padua, in the year 1730, of a family of con- 
siderable rank but small fortune. He was educated 
at the academy of Padua, where he early showed a 
strong inclination for literary pursuits, and made 
such progress in study, that he was raised to the 
Chair of Rhetoric in the Academy where he had 
been brought up, at a period of life when others were 
yet attending the lectures. Having been appointed 
to this charge, he devoted himself with the utmost 
zeal to the duties of his situation. He introduced 
several useful reforms in the system of education 
which was then practised, and endeavoured by in- 
cessant study to render his instructions as useful a» - 
possible to the youth committed to his care. The 
first. fruits of his studies were Italian translations of 
the Prometheus of /Each) I us, and three Tragedies 
of Voltaire, the merit of which, and the reputation 
he had acquired for learning and persevering ap- 
plication, successively procured him a distil’ guMi- 
ed employment ut Venice, and the Professorship of 
Greek and Hebrew in the University of Padua. Ce- 
sarotti had held this situation for nearly thirty years 
at the date of the first French invasion of Italy. 

This poet did not, like Alfieri, scorn the pecuniary 
favours of the republican government, nor shun 
tlie acquaintance of’its chiefs, lie published seve- 
ral political tracts and essays by their order ; and 
when the general of the invading army assumed 
the title of King of Italy, he was rewarded w ith two 
pensions of considerable amount, and distinguished . 
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(' 'samt'i. by various honours. He continued to reside partly 
at Padua, and partly at bis country bouse of Sel- 
vaggiano, chiefly occupied with the composition of 
laudatory poems in return for the favours fie had 
received, and with the superintendence of a com- 
plete edition of his works, when lie was suddenly 
arrested by the hand of death on the »ld of No- 
vember 1 808. 

Though held by Sismondi to be the first in 
point of celebrity of the modern Italian poets, Ce- 
sarotti in better known as a translator than an origi- 
nal author. The Italians have always been distin- 
guished for the elegance and spirit of their transla- 
tions from the classics ; the Lucretius of Marchetti, 
the .Lucid of Annihal Cam, and Anguillara’s free 
version of the Metamorphoses of Ovid have deserved- 
ly exalted their reputation to the utmost height in 
this department of literature. Anguillara’s transla- 
tion of Homer, however, bad been less popular and 
successful than his Metamorphoses, and there still 
remained room in Italy for a translation of the Prince 
of poets. The work, however, of Cesarotti, is far 
from being literal ; he has modernized and accom- 
modated the Iliad to the prevailing taste of the age: 
he has abridged it in some places, and added to it 
in others, according to hi» taste or fancy; and he 
has been often reproached with having given to the 
Greek hard the style and language of his favourite 
Ossian. In the late edition of the works of Cesarotti, 
the poetical version is followed by a literal prose one, 
accompanied with critical notes and dissertations, 
partly translated from Pope and Dacicr. 

Cesarotti acquired more fame by his version of 
Ossian than of Homer ; and certainly no translation 
had ever more appearance of originality and inspira- 
tion. He has completely preserved the spirit of the 
supposed hard of Morven — his gigantic and gloomy 
grandeur; and, at the same time, has given us that 
harmony of versification, which we miss in the work 
of Macphcrson. The Italian Ossian was first publish - 
ed at Padua in U vols. 8vo, at the cxpence of 

an English traveller, with whom Cesarotti had con- 
tracted a friendship. This edition was necessarily 
incomplete, as the translation of Macphcrson at that 
time was so also; but the whole poems w ere printed at 
the same place about ten years afterwards in 4 vols. 
small 8vo. The Poems of Ossian also occupy four 
volumes in the recent complete edition of the w orks 
of Cesarotti, where they are accompanied by an exa- 
mination of the question so much agitated in this 
country, with regard to the authenticity of these ce- 
lebrated productions. Their appearance in this new 
form attracted much attention in Italy, and raised 
up many imitators of the Ossianic style, so different 
from the warm and glowing imagery of the earlier 
Italian poets. 

His country was also indebted to Cesarotti for a 
number of valuable prose works. The Course of 
Greek literature was fiis chief undertaking ; but the 
plan on which he had commenced was too vast to be 
completed, llis Essays on the Sources of the plea- 
sure derived from Tragedy, and on the Orient and 
Progress of the Poetic Art , are distinguished by ele- 
gant and ingt nious criticism ; whi'e his treatises 
Sulla Filosojia delle Li ague, <7 Sid l a ] du^o/ia de 
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Gusto (the last of which :s principally intended as Osnr< in 
an apology for the peculiarities of his own style), P 
show considerable acuteness and strength of under- ^ N,on ' 
standing. In I7f)7, an Academy of Sciences and 
Belle s- J.rllres had been established at Padua, of 
which Cesarotti was nominated perpetual Secretary. 

It was part of the duties of this situation to read at 
the stated meetings of the Academy the various 
essays w-hich had been prepared by its members. 
Frequently, however, these were of such extent, 
that the Secretary found it expedient merely to give, 
in his own language, a general account of tin* object 
of the author, and the result of his investigations. 

These readings produced his Reports, entitled Bclczi- 
oni Academic he, each of which report** is divided into 
three parts ; the first containing the Essay s on Experi- 
mental Philosophy, the second on Mathematics and 
the third on Belles Lett res. The whole, however, may 
be regarded as a literary composition, siive the de- 
partments of mathematics and philosophy exhibit 
only general view's of the subjects of inquiry. Al- 
most all the prose works of Cesarotti are distinguish- 
ed by extensive erudition and a philosophical >piiit, 
while his style is lively and forcible. But the Italian 
prose of the eighteenth century was very different 
from that written by Giovanni Della Casa, Maehiavel, 
and their contemporaries in the sixteenth; and tho^r 
critics who have deplored the recent iuuowitioiis on 
the? ancient purity of the Tuscan tongue, elm fly at- 
tribute to Cesarotti the introduction of those Gal- 
1 ic isms and new modes of expression, which have 
corrupted the language of the golden age of Leo. 

All the works of Cesarotti above mentioned, in- 
cluding several volumes of correspondence, have 
been published in a complete edition, which was 
commenced at Padua in the year 1800 , under flu 
author’s own direction. It has bten continued since 
his death by Joseph Earbicri, w ho was his successor 
in the chair of Greek and Hebrew at Padua, and 
who has also published Memoir v of the Life and 
Writings of his deceased friend, printed at Padua. 

1810, 8 \o. 

It has been the fate of most literary men to he 
ranked either higher or lower by their own age than 
by posterity. Cesarotti will probably belong to the 
former class, who, perhaps after all, enjoy the plea- 
santer sort of leputation. But, though the praise 
of great and original pi -iins # may in future 1 tiims be 
denied him, every age will admit his learning and 
talents, and the meritorious assiduity of* his literary 
researches. (.m.) 

CEYLON. In the Encyclopedia the reader 
will find a description of this island and its more re- 
markable productions; with a short summary of its 
history, down to the year 1 7.9b, when the maritime 
provinces, then in possession of* the Dutch, were 
conquered by the arms of Britain. \Yc now pro- 
pose to continue the historical sketch to the present 
time; and to add such details relative to the popu- 
lation, productions, trade, and commerce of the 
island, as recent information enables us to supply. 

The conquered provinces remained, for a short Hr 
time, ns an appendage to the presidency of Madras; 
hut were afterwards rendered independent of the 
East India Company, and annexed to the Crown of 



C E ’ 

O.j’lou. Groat Britain. In the year 1798, the King of Can- 
dy died, and the Crown was transferred, by the in- 
trigues of Pcleme Talave, the Chid* Adigar, or 
Prime- Minister, to a young Malabar, witiiout birth, 
talents, or pretensions of any kind. The policy of 
the Adigar was decidedly hostile to the British Go- 
vernment; and his object was to amuse them with 
delusive negooiations, while he awaited a favourable 
opportunity for expelling them from the island. 
After some time spent in secret preparations for 
war, hostilities were at length provoked by the ag- 
gressions of the Candians, m the spring of 1802 ; 
and two divisions of the British forces were in con- 
sequence mined into the interior, from Colutnho and 
Trincomalee, under Major-General Macdowall and 
Colonel Barbut. They experienced very little re- 
sistance on their march, and the two divisions form- 
ed a junction at. Candy. The city, however, was 
found entirely deserted by the Government and in- 
habitants, and had been set on fire in several places. 
The King had removed all his treasure, and the in- 
habitants had carried away or destroyed everything 
valuable. Moot to Sawmy, the brother of the late 
Queen, was now removed to Candy, and placed by 
the British troops upon the throne; but the people 
of authority in the neighbouring country showed 
no disposition to submit to his sway. The plan 
of the Chief Adigar appears to have been, to 
dnu the British troops by detachments farther 
into the country, and then to cut off their re- 
treat. This design lie endeavoured to execute 
by moans of the most profound and systematic 
dissimulation and treachery. Having lulled the Bri- 
tish officers into a delusive security, by the conclu- 
sion of a treaty, winch was intended only for decep- 
tion, a great part of the troops were withdrawn from 
Candy, where they had begun to suffer from the 
sickliness of the rainy season, and a small garrison 
was left in the palace, under the command of Major 
Davie. The Candians, perceiving the success of 
their treache ry, drew their liiiCvS nearer to the city, 
and entrenched themselves in strong positions in 
the immediate vicinity. In the mean time, the gar- 
rison daily decreased, in consequence of death and 
desertion ; and Major Davie, at length, found him- 
self under the necessity of submitting to a humiliat- 
ing capitulation, the terms of which were only ob- 
served by the Candians, until they had got their 
enemies completely into their power, when the 
whole detachment were wantonly and perfidiously 
massacred. 

Elated with this success, the King of Candy now 
began to entertain hopes of the total expulsion of 
the British from the island ; and a war of ravage 
and spoliation was carried on for some time, which 
is remarkable only for the barbarity with which it 
was conducted on both sides. The repeated inva- 
sions of the Candians, however, were uniformly re- 
pulsed with great loss ; and hostilities were, at 
length, suspended by a sort of tacit consent, origi- 
nating, probably, from the weakness of the enemy, 
and the pacific disposition of the British administra- 
tion. Meanwhile, the many acts of tyranny and ar- 
bitrary cruelty which had been exercised by the 
Candian monarch, justly rendered him odious to his 
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own subjects ; and a most barbarous outrage, com- C ‘yfim. 
mitted upon some unoffending inhabitants of the 
English settlements, ut lost called forth the full and 
final vengeance of the British government. The 
war, which ensued in 181. was short, and attended 
with the most decisive results. The capital was 
* taken; the King made prisoner and deposed; and 
a grand convention having been held of the British 
authorities and the Candian chiefs, a treaty was pro- 
posed and ratified, by which the dominion of the 
whole Island of Ceylon was vested in the Sovereign 
of Great Britain. 

From monuments still existing in Ceylon, this Population, 
island evidently appears to have been -much more 
populous, and much better cultivated, in former 
times, than at present. We have no accurate (fata, 
indeed, from which wc can form an estimate of the 
precise amount of the actual population of Ceylon, 
but it probably does not exceed one million and an 
half. The inhabitants may be divided into four 
distinct tribes or nations, viz. the Ceylonese proper, 
who occupy the territories formerly belonging to the 
King of Candy, and the south and south- west coasts; 
the Malabars or Hindoos, who possess the norLh and 
cast coasts, and the peninsula of .faffoapatam ; the 
Moors, who are dispersed over every part of the 
island, and who may he considered as the most in- 
dustrious portion of the population ; and the Vedas 
or Bodus, who appear to he the only indigenous 
tribe in the island, living in a savage state in the 
large forest which extends from the south to the east 
and north, upon the borders of our old limits, and 
into the Candian territory. Mr Percivaland Mr Cor- 
diner make a distinction between the Ceylonese and 
the Candians; but according to the latest and best 
authorities, referred to at the end of this article, 
they seem to be one and the same nation ; having 
the same origin, language, religion, and habits. 

The population has been rapidly increasing for some, 
years, owing principally to the introduction of vac- 
cination, which has been generally practised, and 
with great success ; insomuch, that the small-pox, 
which formerly committed great ravages in Ceylon, 
has now been wholly expelled from the island. This 
increasing population, however, is far from being in 
a prosperous condition, as, for some years past, it has 
pressed, hard upon the means of subsistence. The 
distress was much aggravated in the years 1812, 

1818, and 1814*, by repeated droughts, which prov- 
ed injurious to the cultivation of rice ; while, in con- 
sequence of the superabundant population, the ju ice 
of labour, during this great scarcity, continued at 
the same low rate as formerly. The territory with- 
in the old limits of the British government, does not 
produce a sufficient quantity of rice for the main- 
tenance of its own inhabitants ; much of that neces- 
sary article' has been, at all times, imported from the 
coasts of Malabar and Coromandel, and from Ben- 
gal ; and a very large supply was derived from the 
Candian country, which produced a considerable 
surplus. But as the population of these districts is 
also upon the increase, the supply derived from that 
source has necessarily suffered a proportional dimi- 
nution. 

The principal towns on the island are Candy, Co-£ ,u ^ 
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Coyfon. ] umbo, Point de Gallo, and Trincomalee. Of these, 
Columbo and Trincomalee, which are situated with- 
in the old British territory, have been already de- 
scribed in the body of this work. The town of 
Candy. Candy was the native capital, previous to the entire 
conquest of the island. It is situated in the pro- 
vince of Tullnnour, in the midst of lolly mountains 
covered with thick jungle ; and the passes to it arc 
narrow, and intersected with close hedges of thorn. 
The town itself is mean, and surrounded by a mud 
wall of no strength. Its length is about two miles ; 
ami it consists of one broad street, with numerous 
lanes branching from the principal thoroughfares. 
The houses are chiefly of mud, thatched with straw 
and leaves, with small apertures instead of windows. 
At one end of the great street stands the palace, an 
immense pile of building, constructed of stone and 
wood, and covered over with a species of white ce- 
ment. It comprehends within its walls two temples 
dedicated to Boodh, or Buddhu,— -one Hindoo pa- 
goda, — the cemetery of the Kings of Candy, — and 
xi great variety of arsenals and storehouses. The 
surrounding scenery is rich and beautiful. The 
land in the neighbourhood is highly cultivated, and 
interspersed with villages and rivulets. Some of the 
mountains are cleared to their summits, formed into 
ridges, and sown v/ith grain ; the valleys arc ferti- 
lized by assiduous and skilful irrigation, and are 
clothed with areca, jack, cocoa-nut, and other trees, 
and with fields of paddy and other grain. 

Point <lc Point de Gallc, the only other town of which it 
dalle. seems necessary to give a description, is situated at 
the southern extremity of the island, on a low rocky 
promontory, backed by several ranges of hills, rising 
above one another, and covered with wood. The 
fort, in which most of the Europeans reside, is more 
than a mile in circumference, and contains a variety 
of large and commodious habitations. Europeans 
£re here much less incommoded by the heat than in 
other parts of India ; for although the town is situat- 
ed within less than six degrees of the equator, the 
temperature is frequently as low as 72° of Fahren- 
heit, and never exceeds 8ti". The disease, called 
Elephantiasis, is said to prevail a good deal among 
the poor residents at Point de Galle, and is ascribed 
to bad water and insufficient nourishment. 

Oh.ii- irtor It seems difficult to give a faithful delineation of 
jjf die Ci*y- t j ie c haracter of the Ceylonese. In general, they 
011 are mild in their manners, and reserved in their ad- 


existed prior to the Braminical system ; although the Ceylon, 
learned are not agreed concerning the age of Buodh, 
or Huddhu, or the country in which his religious 
doctrines were lirst promulgated. According to the 
mythology of the Ceylonese, this personage, whose 
footstep is still to be seen on the top of Adam’s 1 
Peak, is said to have descended upon earth, and, 
after having performed a vast number of virtuous 
actions, and been transformed into a great variety of 
shapes, to have again ascended into heaven, where he 
acts as a mediator with the Supreme Being, anil 
procures the pardon of his worshippers. Although 
the Ceylonese acknowledge the existence of one Su- 
preme Being, yet they. dedicate no temples to his 
worship ; those of Budd/m being superior to all 
others. Buddhu is said to have always worn a yel- 
low dress; and for this reason his priests still wear a 
dress of a similar colour ; and his images, in the tr tu- 
ples, are invariably yellow from the head to the hvt. 

The religious kalciular of the Ceylonese comprehends 
seven other saints or subordinate deities, to each of 
whom they erect images, and ascribe peculiar powers 
and prerogatives; but their worship is inferior to 
that of Buddhu. Some of the Ceylonese temples, or 
pagodas, are magnificent structures, indicating a 
much higher degree of excellence in the arts, in 
some former period, than the natives at present pos- 
sess. Some of these pagodas arc endowed with 
great revenues, and possess high privileges. The 
priests are divided i nto three ranks ; of whom the 
highest order is set apart for the worship of Buddhu ; 
the others minister to the worship of the inferior 
deities. The highest sacerdotal office is nut com- 
patible with any species of manual labour ; and the 
priests, so long as they continue lo exercise their 
functions, are doomed to the nio^t rigorous celibacy. 

But, in the system of Buddhu, the priesthood docs 
not constitute a peculiar caste; nor is the character 
indelible, as among the Brahmins ; on the contrary, 
they are at liberty to renounce their sacred calling, 
and to resume their place among the laity. 

Christianity was first introduced into Ce ylon by 
the celebrated Francis Xavier, in the year H.Vj ; and 
the Portuguese, so long as they exercised their sway 
over the maritime parr, of the island, continued to 
prosecute the work ol conversion b) means of their 
priests. When the Dutch became masters of the 
coast, they endeavoum. to substitute the reformed 
faith for that of the Church of Koine. In the year 
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dress , not easily roused to resentment and blood- 
shed, yet proceeding with extraordinary determina- 
tion in the prosecution of their object, when acting 
under the impulse of passion. Crimes of the deepest 
dye have occasionally been perpetrated among the 
lower castes ; but the conduct of the better castes is 
generally correct and decorous. They are consum- 
mate masters of the ait of insinuating themselves into 
the good opinion and’ favour of their superiors ; and 
they possess a wonderful degree of address in work- 
ing upon the feelings of others, while they can keep 
themselves free from every emotion. 

The religion of the Ceylonese consists in the wor- 
ship of Boodh, which is also established in the Birman 
empire, and in the kingdom of Siam. This religion 
Jays claim to great antiquity, and appears to have 


1801, the number of native inhabitants, who pro- 
fessed the Protestant faith, was calculated to exceed 
342,000 ; while those of the Romish communion 
w ere reckoned to be still more numerous. In 180.0, 
some missionaries were sent from England, for the 
purpose of instructing the Ceylonese in the prin- 
ciples of Christianity ; and it is thought that the pro- 
pagation of this doctrine would cxpcnencc much 
fewer obstacles in this island than in Iliudo>tan. In 


Ceylon, the rites of the ancient religion are said to 
be almost totally forgotten ; and the inhabitants, 
more ignorant than bigottid, and more simple than 
prejudiced, would the more readily admit any re- 
ligious impressions, which a devout teacher might 
make upon their minds. 

A most excellent institution of the Dutch; and School 
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<S<'vrt>». wnich redounds In^lily fo their honour and Jibera- 
lity, consist rd in the* establishment of schools, for 
the injunction of the natives in the elements of use- 
ful knowledge, and in the principles o. Christianity. 
TIk-sl* schools, of whioh one is erected in every pa- 
rish, appear to have been placed under very judi- 
cious regulations. They continued to flourish under 
the Dutch ; but when the English obtained posses- 
sion of the island in 1 7.0(5, the salaries of the masters 
had been left unpaid for about three years, and the 
schools, consequently! fell into decay. The lion. 
3Mr North, who became (iovernor of the island 
towards the end of the year 17.98, spared no 
pains to re-establish them ; and, under his auspices, 
they were increased in number, improved in ma- 
nagement, and augmented in usefulness. But the 
liberal views and salutary arrangements of this en- 
lightened gentleman were unfortunately counteract- 
ed, in a great measure, by the ill-judged parsimony 
of the British Government, who, in the year 180:1, 
limited the annual allowance for the schools to the 
sum of L. 1500, although the whole saving was 
paltry, when weighed against the many and import- 
ant advantages resulting from these benelicial esta- 
blishments. 

^ifri :vi , mi C a ft r ‘ ou ^ ,],rc an( l manufactures of Ceylon arc 

jn ' ‘ ,ml at present by no means in a nourishing state. This 
is chiiily owing to a want of capital; yet the ob- 
Macks which now exist might be removed, in a 
great measure, by proper encouragement, and a 
judicious direction of the industry of the inhabi- 
tants. The soil is rich and fertile, hut great part of 
it is left waste ; insomuch that the land does not at 
present produce the first necessaries of life in suffi- 
cient quantity to supply the wants of the population. 
Cotton has been ascertained to grow with the great- 
est facility, and to produce abundantly. The Nan- 
kin, Bourbon, and Brazil cottons have all been 
found to succeed ; yet there has been hardly any 
cotton reared hitherto ; and even the commonest 
cloths, for the use of the natives, are imported from 
the continent of India. 

The principal productions of Ceylon are, 1. The 
cinnamon, lor which it lias long been famous, and 
OuiMiiion. w j,i c |j | K . US attracted the particular attention of the 
different European governments that have succes- 
sively taken possession of the island. The cinnamon 
tree is indigenous to ('ey Ion, where it grows wild to 
a considerable size. The bark of the tree consists 
of two coats, or layers, of which the interior consti- 
tutes the true cinnamon. This bark, after being 
peeled olf, is laid in the sun to dry, when it curls 
up into rolls, as we commonly see it. The finest 
cinnamon is that which is obtained from the younger 
and smaller trees ; a coarser sort is derived from the 
trees of larger dimensions and greater age. The 
cinnamon is collected by a particular caste, called 
Challias, who, on this account, enjoy peculiar pri- 
vileges. When the bundles or sacks of cinnamon 
are stowed on board the ships, black pepper is 
strewed over each layer, so as to fill up the inter- 
stices ; and both commodities are said to be impro- 
ved by this method of stowing. Formerly, the crop 
of cinnamon was collected in the forests and jungles, 
the greater part of the trees being within the terri- 
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tones of the king of Candy; but during the latter C-ylon. 
period of the Dutch government, uttempts were 
made, and ultimately with complete success, to cul- 
tivate cinnamon in plantations ; and to their exer- 
tions we are indebted for the present flourishing 
state of this article of commerce. According to a 
calculation made by the Dutch, the annual coiibiuyp- 
tion of cinnamon was estimated at 400,000 lbs. — say' 

5000 bales, of SO lbs. each. When the island was 
transferred from the English East India Company 
to an immediate administration under the Crown 
(January 1802), the government entered into a 
contract with the Company, by which the lat- 
ter acquired the exclusive privilege of exporting 
that article from the colony. It was agreed that 
the Ceylon government should deliver annually 
400,000 lbs. of cinnamon, making 4,324^ bales, 
each bale consisting of, within a small fraction, J 
lbs. ; for which the Company granted a credit of 
L.60,000, making the price of the cinnamon 3s. par 
lb. The Company further, became bound to give 
credit to the colony for the amount of nil dear pro- 
fits which it should make on thut commodity, be- 
yond five pc?" cent. No cinnamon, therefore, can 
be sold or exported from Ceylon but by the Com- 
pany, with the exception of what is rejected by their 
agent there. In the year 180b, the Company pro- 
posed that 450,000 lbs. should be delivered annual- 
ly, at 2s. fid. per lb. instead of 400,000, at 3s.; 
which the government agreed to ;#aul this agree- 
ment remained in force until 1810, when the parties 
reverted to the former contract. In 1814, the Con* 
pany agreed to allow to the Ceylon government a 
sum of L.2 00)000 Sterling for surplus profits on 
their sales of cinnamon * and to give, in future, 

L. 101, 000 Sterling annually, instead of L.fi0,000, 
for a supply of 400,000 lbs. of that commodity. 

This contract is understood to have been entered 
into for seven years. But, in adjusting the accounts, 
it will appear that a large deduction must be incur- 
red by the colony, in consequence of having very 
seldom delivered the stipulated quantity. 

2. The cocoa-nut tree, which is perhaps the rich- Coroa-nut 
est known in the world. Besides the nut, with its Lee. 
milk, this tree produces mirro , — a mild beverage, 
without acidity or powers of intoxication ; toddy, 
from which the spirituous liquor called arack is dis- 
tilled ; cocoa-nut oil; the jagery, a kind of sugar, 
manufactured from the mirra; and the coir , from 
which ropes are made. The average quantity of 
arack exported annually from Ceylon may be stated 
at 5200 leagers, of 150 gallons each. The great 
markets for this article have hitherto been Madras 
and Bombay, with the Mflabar and Coromandel 
coasts. Within the last three years, some hundreds 
of leagers have been brought to England, and sold 
from 5s. fid. to fis. fid. per gallon. 3. The palmyra Palnnr* 
tree, which, after the cocoa-nut tree, is the richest tiec. " 
plant in the east. It requires ten years before it 
bears fruit, but, as is assorted, it will continue doing 
so for 800 years. This tree contributes in many 
ways to feed the lower class of natives in Ceylon. 

The fruit, when green, affords a pleasant beverage ; 
and* when ripe, a nourishing und whotaomc food. 

Sometime? the juice of it is expressed, which bar- 
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Ceylon, dens an ^ ** preserved for a long time, and is eaten by 
the natives in different ways. The shell and the 
fibres, after the juice is pressed out, form excellent 
fattening food for cattle ; and if the fruit be put 
under ground for two or three months, it strikes 
strong roots, which are also good for the food of 
man. The value of the tree, when cut down, is 
from four to five rix-dollars ; and the annual re- 
venue drawn by government from the duties on the 
exportation of palmyra timber amounts to about 
Arreca Nut. 25,000 rix-dollars. 4. The arreca nut is a very 
important article of Ceylon produce, being the best 
of the kind in India. The nuts are exported chiefly 
to the Coromandel and Malabar coasts ; and the an * 
nual revenue derived by government from the duties 
on the exportation of this article may be stated at 
Tobacco. 112/5,000 rix-dollars. 5. Tobacco, which is culti- 
vated in the district of Jafnapatain, of a peculiar 
quality, and prepared in a particular manner for 
Timber, chewing, (j. Ceylon produces various sorts of wood, 
of the finest and richest kinds, for cabinet-making. 
The scarcest and dearest is the calamander , of a hard 
and close grain, beautifully veined with different 
shades of black and brown. The homander greatly 
resembles it, but the veins are not so fine. The ream 
wood has also very beautiful veins of thesame colours, 
but smaller and more regularly striped. The jack- 
wood very much resembles mahogany, and is used 
for the same purposes. The ebony and satin woods 
are well known. The sappan wood is a kind of 
log-wood, used for dyeing cotton cloth of a fine 
red, or rather very deep orange colour. 7- The 
pearl-fishery has been particularly described in 
Precious the Encyclopaedia. 8. Ceylon is rich in precious 
S tom s. Stones. Of these the most valuable arc, the oriental 

sapphire , topaz , ruby y amethyst , and blue sapphire ; 
the cat's- eye, which is the finest known of that kind ; 
the tourmaline , of every shade ; the amethyst , which 
is superior in brilliancy to that of Brazil ; the cinna- 
mon stone ; the garnet , and the moonstone , which is 
a species of opal. Ceylon also produces the finest 
IVpper, jet and crystal of different tinges. Pepper, coffee, 
mid Canto. an< * cari * am0lT) > are likewise cultivated in Ceylon ; 
mom. * * but these productions, it is said, are not indigenous, 

having been introduced by the Dutch, who also 
made unsuccessful attempts to rear the silk-worm, 
and cultivate the mulberry-tree. 

Commerce. As there are no manufactures of any consequence, 
the commerce of the island consists in the export- 
ation of’ its natural productions, and the import- 
ation chiefly of rice and other grain, and cloth. 
The following table will show the respective value 
of the whole exports and imports, during a period 
of five years, with th# amount of the duties an- 
4 nually - collected by Government. The sums are 
expressed in rix-dollars. 


ON. 

Exports. 

Import*. 

/ 

CVylon. 

1809, 

2,6 60,795 

2,635,2X5 

440,327 

1810, 

2,777,997 

8,112,748 

480,433 

1811, 

2,781,633 

3,574,313 

461,495 

1812, 

», 442, 895 

4,215,8*® 

410,185 

1813, 

2,443,940 

6,378,7‘® 

408,819 


From this table it will appear that there is a con- 
siderable commercial balance against Ceylon. This 
is occasioned by the great annual importations of 
rice and cloth ; and it might be removed by giving 
greater encouragement to the cultivation of grain, 
and by the introduction of cotton, and the manu- 
facture of that article into clothing for the natives. 

For these purposes our new acquisitions are emi- 
nently adapted. The Cmulian territory lias always 
produced more rice than was wanted by its inha- 
bitants; and cotton grows most luxuriantly in the 
interior of Ceylon. Nothing, in short, is wanted hut 
industry and capital to render Ceylon peifeetly in- 
dependent for food and clothing. 

The relative amount of the revenue and exprn* Krvcnup, 
diture of the Colonial Government, during the years ami Exptn» 
1811 and 1812, was as follows : ' dilute. 

Revenue. rxp« miitme. 

1811, 2,5)2(5,228 il.ds. :: It.ds. 

1812, .‘1,028, 140* :J.. , »m72(> 

The balances constituted by the excess of the ex- 
penditure beyond the revenue have been covered by 
the issue of debentures ; by the Mims paid into the 
treasury by civil servants, for the civil fund, and bor- 
rowed by Government ; by some balances that re- 
mained in favour of the Ceylon. Government, in the 
hands of its agents at the presidencies of India ; and 
by anticipating some of the public resources, which 
are understood to have been afterwards made good 
by the revenue of the pearl-fishery, in 1818. A con- 
siderable saving to the revenue might probably be ef- 
fected by means of an improved method of collec- 
tion, and by a diminution of the number of civil ser- 
vants. But the greatest advantage would undoubt- 
edly be derived from a well-directed attention to the 
improvement of the resources of this important co- 
lony, by stimulating the industry of its inhabitants, 
and encouraging the cultivation of its various articles 
of produce — See Lord Valentin’s Tmvrls ; Asiatic 
Annual Register ; The History of Ceylon , by Lhila- 
lethes, London, 1817; and particularly the follow- 
ing instructive work : A Viiiv of the Agncultina/, 

Commercial , and Financial Inti rests of * 'ey fun, by 
Anthony Bertolacci, Esq. London. 1817* (>i.) 

CHEMICAL ANALYSIS. See Decomposi- 
tion, Chemical. 
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ERRATA. 


Page 36, col. 2, line 27, for 177f) read V 75)f>- 

Page 205, col. 2, line 53, for On the froth of the sea from which the heads are formed for the Niwe.ian 
l'istulue, read On the mineral substance called Meerschaum, from which the bowls of Tobacco Pipes 
are made. 

Page 2 Of), col. 2, line 26, for inflammation or its membranes, lead inflammation of the brain or its mem- ^ 
branes. 

Page 210, col. 1, line 58, and col. 2, line 2f), for Aps'iey Guise, read Aspley Guise. Col. 2, line 52, for 
Eaton Locon read Eaten iSocon. 

Page 212, col. 1, line 80, /or Bigglcswove read Biggleswade. Col. 2, line 4 6, Jor Porter read Pastor. 

Page 2f)8, col. I, line 33, Jur Canticles read Psalmist. 


I’linWd by (fooriio Kams.iy and Comji;uj\, 
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